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CLINICAL OUTCOMES AND COMPLICATIONS FOLLOWING CONVENTIONAL
HERNIOLPASTY FOR INGUINAL HERNIAS

Nikola Trokovski
Clinical Hospital Stip, Republic of North Macedonia, n.trokovski@yahoo.com

Abstract: The surgical treatment of inguinal hernias remains one of the most frequently performed procedures in
general surgery. The selection of an appropriate surgical method should be based on an individualized, evidence-
based approach that considers the patient's condition, anatomical factors, and surgeon experience. Among the variety
of techniques available, conventional tension-free hernioplasty—particularly the Lichtenstein procedure—has
emerged as the most widely accepted method. This approach involves the reconstruction of the posterior inguinal
wall using a polypropylene mesh via an anterior, transinguinal route. Its low recurrence rates and complications have
positioned it as the "gold standard" in inguinal hernia repair worldwide.

This study presents a combined retrospective and prospective analysis of patients undergoing open conventional
hernioplasty, with a specific focus on intraoperative and early postoperative complications, recurrence, patient
recovery, postoperative pain, and quality of life. A total of 182 patients were initially considered, with 180 included
in the final analysis. All surgeries were performed at the Department of General Surgery, Clinical Hospital — Stip
(North Macedonia), and the Clinic for Abdominal Surgery, Medical University — Plovdiv (Bulgaria).

From 180 patients, 165 were male and 17 were female, ranging in age from early adulthood to elderly.
Preoperatively, 13.3% of patients reported groin pain requiring analgesic therapy. Postoperative monitoring revealed
minor complications in a small proportion of patients, including surgical wound seroma (2.5%), hematoma (1.67%),
hydrocele formation (1.67%), urinary retention (0.83%), and transient neurological symptoms such as numbness or
paresthesia (2.5%). No major intraoperative complications, mesh infections, or mortalities were recorded. The
average hospital stay was 3.8 + 1.4 days, with a range of 2 to 7 days. Most patients resumed daily activities within
two weeks of discharge, with only a few requiring extended convalescence.

The study findings confirm the reliability, safety, and efficiency of conventional hernioplasty for the treatment of
inguinal hernias. The Lichtenstein technique, in particular, demonstrates consistently favorable outcomes, with
recurrence rates reported in the literature ranging from 0.2% to 0.7% for primary hernias and up to 2% for recurrent
cases. These results support the ongoing use of this technique in clinical practice. Nevertheless, proper patient
selection, meticulous surgical technique, and postoperative follow-up are essential to minimize complications and
improve long-term outcomes. The data also underscore the importance of continuous surgical training and quality
control in maintaining high standards in hernia surgery.

Keywords: inguinal hernia, conventional hernioplasty, Lichtenstein technique, postoperative complications, surgical
outcomes

1. INTRODUCTION

Inguinal hernia is the most common abdominal wall hernia, representing nearly 80% of all cases, with a global
incidence of 3-7% and affecting over 500 million individuals. Its clinical significance lies in the high prevalence,
risk of recurrence, and perioperative complications, which continue to challenge both elective and emergency
surgical practice.

The introduction of synthetic meshes, particularly the tension-free Lichtenstein technique, has significantly
improved outcomes by lowering recurrence rates and enhancing long-term results. Nevertheless, conventional open
hernioplasty remains widely used due to its simplicity, cost-effectiveness, and proven safety, as it requires no
specialized equipment and has decades of supporting evidence.

Given ongoing debate regarding technique selection—especially concerning complications, recovery, and quality of
life—this study evaluates the outcomes of conventional open hernioplasty in the management of inguinal hernia.

2. MATERIALS AND METHODS
This study is based on two complementary descriptive investigations analyzing modern surgical approaches for
inguinal hernia repair:

e A prospective study conducted between December 2016 and December 2017.

e A rretrospective study covering January 2013 to December 2016.
All included patients had a clinical diagnosis of inguinal hernia, underwent surgical treatment, and were monitored
during the postoperative period. Surgical interventions were carried out at two institutions: the Department of
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General Surgery, Clinical Hospital in Stip, North Macedonia, and the Clinic for Abdominal Surgery, Department of
Special Surgery, Medical University of Plovdiv, Bulgaria.
The technical units of observation were the healthcare institutions where cases were registered, while the logical
units of analysis were patients treated within the specified timeframe and region:

e Clinical Hospital Stip (2013-2016).

e Medical University of Plovdiv (2016-2017).

3. STUDY VARIABLES
Baseline and perioperative factors
e Age and sex (analyzed as continuous variables).
e  Primary symptoms, clinical signs, and hernia type.
e Somatic status, preoperative ASA (American Society of Anesthesiologists) classification, and type of
anesthesia.
e Type and extent of surgical procedure (conventional open Lichtenstein hernioplasty).
Primary outcome measures
e Perioperative complications and mortality.
e Duration of surgery and length of hospital stay.

e  Postoperative recovery and readmissions.
e Hernia recurrence.
e Acute and chronic postoperative pain.
o Health-related quality of life.
4. RESULTS

The study population comprised 182 patients diagnosed with inguinal hernia and treated surgically. Of these, 165
were male (90.7%) and 17 were female (9.3%), with a mean age of 55 + 15 years (range: 18-93 years). All
patients presented with pronounced symptoms consistent with clinical examination findings and underwent
operative management in inpatient hospital settings.

Regarding the type of anesthesia, the majority of procedures were performed under spinal anesthesia (n = 136;
74.7%). General endotracheal anesthesia was applied in 43 patients (23.6%0), while local infiltration anesthesia
with lidocaine was used in 3 patients (1.6%0).

Table 1. Distribution of patients by sex

Sex Conventional Method °
Male 165 90.1 %
Female 17 9.34 %
Total 182 100%

p-value > 0.05
Source: Author

Early postoperative complications were categorized into three primary groups:
1. Wound-related complications — including seroma, infiltrate, hematoma, and superficial wound infection.
2. Ischemic complications — such as hydrocele, orchostasis, epididymo-orchitis, and ligature neuropathy.
3. Functional complications — including inguinal discomfort, dysejaculation, and urinary retention.
Minor surgical wound infections were observed in 2 patients (1.1%0), all of which were successfully managed with
local treatment and antibiotic therapy. No severe intraoperative complications were recorded.
Inguinal hematoma occurred in 3 patients (1.65%0); all cases were limited in extent and resolved under conservative
management without the need for surgical revision.
Ischemic-vascular complications, including hydrocele, orchostasis, and epididymo-orchitis, were identified in 7
patients (3.85%0).
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Functional complications were infrequent. Urinary retention was documented in 3 patients (1.32%), each with
preexisting prostatic hypertrophy; all cases required only temporary urinary catheterization.
Postoperative complications in this study are presented in Table 2:

Table 2.Postoperative Complications-Conventional Method

Complication Conventional Method| P

No complications 170 / 85%

Seroma 4 /66,7%
Hematoma 3/33,3%
0.000
\Wound infection 2/ 40%
Orchostasis 3 /43%
Total 182 /80,1%

Source: Author

A total of 47 patients (25.8%) reported postoperative neuropathic pain. In all cases, symptoms were transient and
successfully managed with analgesics and non-steroidal anti-inflammatory drugs (NSAIDs).

No intraoperative injuries to adjacent structures were documented. Specifically, there were no cases of bowel,
bladder, intra-abdominal organ, or major vascular damage. Importantly, no major iatrogenic intraoperative
complications occurred across the entire cohort of 182 patients.

Despite the advanced age and multiple comorbidities present in several patients, no perioperative mortality was
observed.

Postoperative pain intensity was systematically evaluated during the first few hours after surgery using a
standardized numerical rating scale (NRS). The results of pain assessment are summarized in Table 3.

Table 3 Postoperative Pain Scores (First couple of Hours) — Conventional Method

Pain Conventional operative Method

Isthour 2.8+1.8

2nd hour (1.6 15

3rd hour [1.3+1.7

Mann-Whitney U test: p < 0.005
Source: Author

Pain levels demonstrated a consistent decline during the early postoperative period, with a statistically significant
improvement (p < 0.005). These findings underscore the effectiveness of the surgical technique not only in
achieving anatomical correction but also in enhancing patient comfort and promoting accelerated recovery.

5. DISCUSSION

Complication rates in inguinal hernia surgery vary depending on patient characteristics, anesthesia type, and surgical
circumstances. They are generally higher in elderly patients, with prolonged operative times, and especially in
emergency cases. The role of anesthesia is important: Koyama et al. (2021) reported fewer complications under
local anesthesia in ASA 1111V patients, while Lydeking et al. (2020) found no significant differences in mortality or
complications between younger and older patients undergoing Lichtenstein hernioplasty.
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The Lichtenstein method has become the most reliable standard due to its safety and reproducibility, with relatively
few short-term complications (Navid et al., 2023; Zieren et al., 2000). Serious intraoperative injuries such as bowel
trauma remain rare and are usually linked to incarcerated or strangulated hernias (Asbah et al., 2024; Shacco et al.,
2024).

Mortality in elective inguinal hernia repair is very low. Large registry studies report rates well under 1%, with only a
modest increase in elderly patients. In contrast, mortality rises sharply in emergencies, particularly when bowel
resection is required. In the Danish registry, rates increased up to 7%, while in Sweden, mortality rose seven- to
twenty-fold in such cases. Women face higher risks due to the greater frequency of femoral hernias and anatomical
differences in the inguinofemoral region (Henriksen et al., 2021; Shacco et al., 2024).

Short-term complications also depend on surgical technique and perioperative care. Data from the Swedish Hernia
Registry showed 30-day complication rates of 7.8% and mortality of 0.1% after open anterior prosthetic
hernioplasty, with hematomas (7.7%), wound infections (1.4%), severe pain (0.8%), urinary retention (0.6%), and
reoperations (0.5%) being the most common (Henriksen et al., 2021).

Long-term complications are less frequent but clinically relevant. Testicular atrophy occurs in up to 1.4% of cases,
regardless of mesh type (Bringman et al., 2003). Concerns about infertility remain unproven (Hallen et al., 2008).
Chronic pain and sexual dysfunction deserve attention: Aasvang et al. (2006) reported 9.8% of patients with
moderate to severe pain during sexual activity and 2.8% with resulting dysfunction. Eklund et al. (2009)
documented persistent testicular pain in 0.7% and sexual pain in 1.1% of patients five years after Lichtenstein repair.
Overall, conventional open hernioplasty demonstrates excellent outcomes, particularly in specialized centers with
experienced surgeons. Despite its routine nature, inguinal hernia repair carries risks that demand skill and precision.
Continuous training, individualized perioperative management, and careful patient selection are essential for
maintaining low complication rates and improving long-term quality of life.

6. CONCLUSION

Continuous training of surgeons and precise execution of herniorplasty tecniques are essential for optimal outcomes.
Open mesh hernioplasty is simple,reliable,minimally traumatic,and cost effective method,associated with low
complication and recurrence rates.It provides shorter hospital stay, faster recovery,and improved long-term qualityof
life,ensuring high patient satisfaction.
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A CASE OF RETROPERITONEAL ABSCESS IN CROHN’S DISEASE PATIENT DUE
TO ACUTE APPENDICITIS

Senol Tahir
Faculty of Medical Sciences, Goce Delcev University, Stip, North Macedonia, senol.tahir@ugd.edu.mk
Maja Sofronievska Glavinov
Faculty of Medical Sciences, Goce Delcev University, Stip, North Macedonia,
maja.sofronievska@ugd.edu.mk

Abstract: Acute appendicitis is a common and well-recognized condition that is overly easily managed. However, at
times it can become significantly complicated and thus life-threatening. Acute appendicitis can present atypically
with findings such as peritonitis and even abdominal abscesses. Crohn’s disease is a chronic inflammatory disease
that may occur in the alimentary tract and has various clinical courses. It is characterized by several complications,
including bowel strictures, bowel obstruction, fistulas, abscesses, and hydronephrosis. However, these two
conditions when affecting the same person can be easily misinterpreted in favor of Cron’s disease and lead to life-
threatening events. We present a case of a 62-year-old female patient previously diagnosed with Crohn's disease,
who was hospitalized due to a clinical presentation of acute abdomen, diffuse lower abdominal pain, back pain, pain
in the right femoral region, urge to vomit and elevated body temperature for the last 3 days. Laboratory results
revealed leukocytosis and an elevated C-reactive protein level. The abdominal ultrasound and CT scan revealed
liquid collections in right paracolic space and Douglas’s pouch. Surgical treatment with an urgent exploratory
laparotomy followed by appendectomy was performed. The retroperitoneal abscess was drained through fistulous
communication in the inguinal region, followed by generous lavage of the abscess cavity in the following days. On
the thirteenth postoperative day, the patient condition worsened with findings of pneumoperitoneum and liquid
collection in the abdomen, on the control abdominal CT scan and a re-operation was performed. The intraoperative
findings were perforations of the ceco-ascending part of the colon and distal part of the ileum. A right
hemicolectomy with temporary ileostomy was performed followed by improved and stabile postoperative follow-up.
After 1 month, the patient was discharged in good general condition. This is a complex surgical case where the
patient on one side suffers the Crohn’s disease, which histologically is characterized by transmural inflammation of
the gut with high risk for fistula and abscess formation. On the other side, even though the appendicular involvement
in Crohn's disease is a relatively frequent event (21%), the clinician's focus solely on Crohn’s disease rather than on
acute inflammation of the appendix. This case should raise the surgeon’s awareness in patients with Crohn’s disease
in the setting of retroperitoneal and inguinal abscesses to avoid delayed treatment with life threatening
complications. The diagnostic tool of choice is abdominal CT scan, with rapid evaluation followed by adequate
treatment as the key to the survival of the patient.

Keywords: abscess, appendicitis, Crohn’s disease, retroperitoneum, fistula.

CJIYYAJ HA PETPOIIEPUTOHEAJIEH AIICHEC KAJ MTAIIMEHT CO KPOHOBA
BOJIECT IIOPAIN AKYTEH AITEHAUIIUTHUC
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dakynreT 3a MeIMIMHCKU HaykH, YHuBep3uteT ['one denues, Lltun, CeBepna MakenoHuja,
maja.sofronievska@ugd.edu.mk

Pe3ume: AKYyTHHOT aneHAMIIMTUC € YeCTa M JOOPO Mpeno3HaeHa cocTojoa Koja € MPEeMHOTY JieCHa 3a CIPaByBambe.
Cenak, MOHEKOTAIl MOXE Ja CTaHE 3HAYUTEIHO KOMIUIMIMpAaHAa W CO TOa OACHA 10 JKHBOT. AKYTHHOT
aTICHIUIATIC MOXE Ja ce MaHHU(ECTHPa aTHITUIHO CO HAOIU KAaKO IITO Ce MEPUTOHHUTHUC, A AYPHU U aOJOMUHATHH
ancriecu. KpoHoBaTa 00JiecT ¢ XpOHHYHA BOCIAIHUTEIHA OOJIECT KOja MOXKE J]a CE I0jaBH BO JAUTCCTUBHHUOT TPAKT U
UMa pa3IMIHH KIMHWYKA TeKOBH. Ce KapakTepHu3hpa CO HEKOJIKY KOMILUIMKAIIWW, BKJIYYYBajKH CTPUKTYpU Ha
[peBara, OICTPYKIIMja Ha LpeBarta, PUCTYIH, anciiec U xuaponedposa. Cenak, oBUE IBE COCTOjOM KOTa BIIMjaaT Ha
HCTOTO JIMIIE MOXKAT JIECHO Jia C€ IMOTPEIIHO IPOTOJIKYBaaT BO KOpuCT Ha KpoHoBara OoiiecT W Ja JOBEAaT IO
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OIIaCHHU MO JKMBOT HacTaHW. [IpeseHTHpame ciyyaj Ha 62-TOAMIIHA MAlMEHTKA HPETXOAHO JUjarHOCTUIMPaHa CO
KpoHoBa Oonect, koja Oemie xocnuTalu3MpaHa NOpaayd KIMHUYKA Ipe3CHTalWja HAa aKyTeH abJoMeH, nudysHa
00JIKa BO TOJTHHUOT JIeJT Ha CTOMAaKOT, O0JIKa BO rpOOT, 00JKa BO JECHHOT peMOpaeH PErHoH, HarOH 3a MOBpaKkame U
MOKa4YeHa TeJECHa TeMIlepaTypa BO mociegHure 3 neHa. JlabopaTopuCKHTE pe3ynTaTd IOKakaa JEyKOIUTO3a U
mmokadeHo HuBO Ha L{-peakTuBer mpotenH. AGgoMuHAIHAOT yuTpa3ByK U KT ckeHupame OTKpHja TEUHH HACIard BO
JECHHOT MapaKoJINYeH NMPocTop M JlariacoBHOT mpocTop. M3BpIICH € XUPYPIIKH TPETMaH CO NTHA €KCIUIOPaTOpHA
JanapoToMHuja MpOCIEICHa CO aleHACKTOMHja. PeTpomepnToHeanmHHOT amcuec € APeHHpaH NpeKy (ucTymos3Ha
KOMYHHKaI{ja BO MHIBUHAIHATA PETHja, 1O IUTO cieAyBa OOMIHA JlaBaka Ha arclecHaTa Mpa3HHHA BO HApEIHUTE
JneHoBH. Ha TpuHaeceTTHOT mocTOmepaTWBEH [EH, COCTOj0aTa Ha TMalUeHTKaTa ce BJOMIM CO Haoau 3a
ITHEBMOIIEPUTOHEYM M HAacJlard Ha TEYHOCT BO a0JIOMEHOT, Ha KOHTposHHOT abnomuHanen KT ckenupame u Oeme
M3BpLICHAa IOBTOpHA omepanuja. MHTpaoneparnBHuTe Haomu Oea nepdopaluy Ha IIEKO-aCLEHASHTHUOT JEeN O]l
JIe0e0T0 LpeBO W AMCTAIHUOT Jel O] WieyMoT. M3BplieHa e JecHa XEMHKOJIIEKTOMHja CO NpHBpEeMeHa
UIIeOCTOMHja HPOCIENeHa CO IOJ00pPEeHO U CTAOMIIHO IOcToIepaTHBHO cieleme. [lo 1 Mecel, manueHTkara e
OTHyIITEeHa BO A00pa ommra coctojoa. OBa € CI0KeH XMPYPIIKM CIy4aj Kaje NalMeHTKaTa oJ] eHaTa CTpaHa
ctpazna ox KpoHoBa Gosect, Koja XHCTOJIOIIKH CE€ KapaKTEpHU3upa CO TPAHCMYpAJHO BOCIAIECHHE HA LPEBaTa CO
BHCOK pH3WK o7 ¢opmupame Ha (uctyna u ancuec. Ox npyra cTpaHa, HaKo aleHIUKYJIApHOTO 3adakame Kaj
KponoBara Gomect e penatuBHO uecT HacTaH (21%), ximHH49apuTe ce (QokKycupaaT HCKIyduBo Ha KpoHoBarta
Gorect, a He Ha aKyTHOTO BOCIIAJICHHE Ha aneHIuKcoT. OBOj ciydaj Tpeba Ja ja IOAWTHE CBECTAa HA XHPYP3UTE Kaj
nmanueHTd co KpoHoBa 0oJiecT BO yCJIOBH Ha PETPOIICPUTOHEATHW M WHIBHHAIHHU alclecH 3a Aa ce u3berse
OJUTOKEH TPETMaH CO KOMIUIMKAIIMU KOH C€ 3arpo3yBaar )KUBOTOT. JIMjarHOCTHYKA ajlaTKa 1o u300p € abJoMHHAIHA
KT ckenupame, co Op3a eBanyaryja IpocieieHa cO COOABETEH TPETMAaH KaKo KIIyd 3a IPEKUBYBAbE HA MAI[UEHTOT.
Knyuynu 300poBu: ancuec, aneHaunuTc, Kponosa 6onect, perponepuToneyM, GucTyia.

1. BOBE]

AXYTHHOT aleHAUIMTHC CO OCHOBHA MpE3EHTAllMja Ha MEPUTOHUTHC M arclieC MOXKE Ja JOBEIEe M0 MPOAOIIKEH
MPECToj BO OOJHHIA U BPEMETpackhe Ha JIEKYBamkeTo. BaXKHO € a ce periaT OBUe KOMIUIMKAIMHY 33 J1a Ce CIpedaT
MOHATAMOIIIHYU HEraTHBHU edekTu. HTpaabJOMHUHAIHUTE allCIIECH MOXKAT J1a KOMILUTUIIMPAAT Pa3Hu COCTOjOH, Kako
ITO C€ AaNeHAUIMTHC, NAHKPEATUTHUC, AWBEPTHKYJIUTHC M IIOCTONEPATHBHO 3aKpenHyBame. Mako perkw,
PETPOINEPUTOHEATHUTE ATICLIECH UCTO TaKa MOXKAT J]a Ce MM0jaBaT U MOJXKE Jla CE 3aHeMapaT 3a BpeMe Ha CHHUMAbeTO U
omneparujata. CTankara Ha CMPTHOCT Kaj HEJMjarHOCTHIMPAHH U HETPETUPAHH arCIeCH € BUCOKa, IIITO ja HArjlacyBa
Ba)KHOCTA O/ HUBHO Pa3riie/lyBambe BO TPETMAHOT Ha aleHIUIIUTHC, 0COOCHO KOTa € MPUCYTEH NepuToHuTHC. Mako
arcrecuTe OOMYHO MOJXKE JIa Ce IUjarHOCTHIMpaar co yarpa3Byk wind KT ckeHupame, MOCTOjaT Cliyyad Kaje MITO
THE MOXeE J1a He ce HACHTU(UKYBAAT JECHO, HATJIACYBajKH ja moTpebara JeKapuTe Ja T'M UMaat MPeABU/I allCIIeCUTe
NPU JIEKYyBalb€ Ha aleHIUIUTHC. J[OMOJHUTETHO, PETPONEPUTOHEATHUTE W KAPJIMIHUTE allCIIECH MOKE Ja Ouaar
MMOBP3aHU CO ANCHIMIIMTHC U He Tpeba 1a ce 3aHeMapyBaaT, OWJCjKH THE MOXKAT 3HAYMTEIIHO Ja BIIMjaaT Ha
KJIMHUYKHOT MCXOJI Ha MAIl[MEeHTOT ako He ce mujarnoctunupaar (Khan et al., 2015). Kponosara Gosiect € XpoHUYHA
BOCIIAJTUTEIHA OOJIECT KOja MOXE Jia Ce M0jaBH BO JAMI€CTHMBHUOT TPAKT M MMa Pa3IM4YHM KIUHWYKH TekoBu. Ce
KapakTepu3hpa CO HEKOJIKY KOMIUIMKAIMK, BKJIy4yBajKu CTPUKTYPU Ha IpeBaTa, OMNCTPYKIMja Ha I[peBaTa,
¢bucrynu, anciecu u xuaponedposa (Peyrin-Biroulet et al., 2010). ITaTonorujata BO rOpHAOT TaCTPOUHTECTUHATICH
TPAKT, WICATHUOT WA WICOKOJIOHAIHATA PErHja YKakKyBa Ha MOTOJIEM PU3UK OJl CTPUKTYpa U (PUCTyIUparme BO
cnopenba co 3adareHoct Ha jaebenoro npeso (Thia et al., 2010). Cenak, oBue JBe COCTOjOM KOTra BIHMjaaT HA HCTOTO
JIMIIE MOJKAT JIECHO Jia Ce MOIPEIIHO MPOTOJIKYBaaT BO KopucT Ha KpoHoBara GOJECT U Jia JOBEAAT J0 OMACHH IO
*uBOT HacTanu (Rao et al., 2023).

2. MATEPUJAJI U METOAU

INarnrenTka Ha 62 TOAMIIIHA BO3PACT, BO PErHOHAIHA OOJHHMIIA CE jaByBa IpE] TPHU JCHA Mpe] NPUEMOT BO Halla
OoyiHMIIA, CO Talielkhe U MOBpakamke Ha HEKoJIKy matd. [lanmeHtkaTta moBeke o 7 roauHu ce Jekysa on KpoHoBa
6onect co Tepanuja Canodank, u ucrata BO 0BOj NepHoj Oiia BO peMHUCHja, 0e3 aKyTHH aTaKd BO MOCJICTHUTE ABE
TOJIVHU.

Cera ce jaByBa 3apagu qudy3Ha OOJNKa BO JOJHHOT J€JI HA CTOMAaKoT, Ooika BO rpOOT, OOJKa BO JECHUOT
(heMopalieH perroH, HaroH 3a MoBpakame W MoKadyeHa TeiecHa Temneparypa. Ha KT na abmomeH co koHTpacT (A.
Cnuku 1-4 ) BHICHH ce 3HAIM 332 NMPOMEHA HAa JECHUOT KOJIOH KOM C€ OKAapaKTepU3HMpaHU 3apajgd XpOHHYHATA
KpPOHOBa cocT0j0a, cO MPOMEHM Ha LEKyM W KOJIOH aclICH/ICHC W aKyTHU NMPOMEHH Ha aleHAUKC BepMUDOPMUC CO
3ame0eneH 3 co nebenwHa Haa 3 MM W JyMEH Ha AaleHAWKCOT Haj 8 MM, CO IepHalcHIUKyJIapHa U
MEPUKOJIOHNYHA TeYHa KOJIEKIMja M MOrojieMa KOJIEKIMja PEeTPOLEKaTIHO KOj Ce IIMPH BO PETPONEPUTOHEATHHOT
JIeNT U ce CIyINTa KOH JIeCHA MHTBHHO (heMopaiHa peruja. Bo mpecentudyna cocTojéa co OTEKHATO PECHUPATOPHO
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JIMIICHE U MOKaueHa TejaecHa temmeparypa 39,6 C, co Bo3mwio Ha Op3a nomoin npedpicHa Ha Hamata KiuHuka. [1o
HampaBeHa COOJIBETHA peaHUMallfja M IMOArOTOBKA 3a OIepanuja TPETHOT JEH OJ 3alOo4HyBambe Ha Terooure
IocTaBeHa WHAWKAIKja 32 UTHA ollepaija. HampaBeHa MezmjainHa JamapoToMuja, Ha OTBapame Ha abJJOMUHATHATA
LIYIJIMHA HajAC€Ha € THOjHAa KOJICKIMja BO JECHA IapaKOJMYHA JI0’Ka M Majla KOJIMYMHA BO JarmacoBHOT MPOCTOP.
HajmeHo e raHrpeHo3HO NPOMEHET CO MHKporepdopanuu amneHIuKc. L[eKyM M KOJIOH acIeHAEHC cO BHUIHA
MIPOMEHETOCT OJI KpOHOBaTa 0oJiecT HO 0e3 aKyTHH 3HAIM 3a MH(]Iamanuja Ha TOj IeN U Oe3 3HaAIW Ha repdopann
WJIN aHT&KUPAHOCT HA OMEHTYM MajyC U APYTUTE TCHKH L[PEBa OKOJy HUB. L|eNnoT aHra’kMaH Ha OMEHTYM Majyc U
TEHKHTE L[peBa Oelle OKOTy TaHIPEHO3HMOT aNleHANKe. BHNMaTeHO ce 0cno00u OMEHTaIHaTa Kana ¥ BUTKUTE O
TEHKHUTE LPEeBa aHTAKHMPAHU OKOJY TaHTPEHO3HHOT ANeHAMKC, [0 IITO CJIEAW THIMYHA alleHJEKTOMHja CO JIBE
nuratypu Ha 0a3ara Ha aneHIUKCOT Ha LIEKyMOT Oe3 KiacMyeH KecueH mieB. IloToa ce HampaBu BHHMAaTeiHa
eBaKyalllja Ha cepo- THOjHATa KOJEKLHja Of JeCHHOT mapakoiawdeH u JlarmacoBuor mpoctop. Ce HampaBu
TPIJKIIMBA €KCIUIOpalija Ha 1IeKO-aclleHICHTHUOT JIeJl Ha KOJIOHOT, Ha KOj ce Iiefaa XpOHUYHUTE 3a1e0eTyBama o]
KponoBara ©Oonect, HO ©0e3 BHUIMBM aKyTHM NpOMeHH. JleCHO mapakoJuM4yHO ce T[Jiejame JeKa
PETPONEPUTOHEATHUOT MPOCTOP € HONPHIMYHO HAIllHAT, a UCTO Taka IIPOMEHH Ha KOJIOPUTOT Ha KOXKaTa MMalle BO
JlecHaTa MHTBHHO (pemopanHa permja. be3 ma ce oTBapa peTponepUTOHEATHHOT MPOCTOP OJ MHTPaabIoMHUHAIIHA
CTpaHa, ce HallpaBH OOWIIHA JIaBaka M CE MOCTABM €/I€H JPEH IUIaCHpaH O]l JIeBa WIIMjaKalHa Peruja CIylmTeH BO
HyrmnacoBuot npoctop. IIpen na ce 3aTBOpu JIamapoTOMHCKATa paHa co MPOMEHa Ha CTEpUIIHATA XUPYpPIIKa 0OJeKa
ce HalpaBH pe3 BO JieCHa MHTBUHO (heMopaiHa peruja Kaje mro Oelre Haj U3pa3eHo MPOMEHATa Ha KOJOPUTOT Ha
KO’KaTa BO IPBEHWJIO M KaJe LITO ce ocekalle JecHa (UIyKTyaluja ol MOKHHOT arciiec. [1o oTBapame Ha KoXa U
MTOJTKO’KUETO ce TOOM THOjHA KOJIEKIHja a ce Hamje Ha (HUCTYJI03¢H OTBOP BO MHTBHHAIIHATA perdja Koj Oermre mox
HWHTBUHAIHUOT JIMTaMEHT JIECHO U Ce€ MOBp3yBallle CO IOTojieMa PeTpolepUTOHea Ha alcliecHa mymiuHa. [Ipexy
(UCTYI03HHOT OTBOp CE HANpaBH €BaKyalldja Ha OKouy 1,5 JuTap Ha THOjHAa KOJIEKIHMja, OJ] UCTHOT Ce 3eMallle
Marepujas 3a MHUKpOOHOJIONIKa M LUTOJIOMIKA aHanu3a. [lo eBakyauujara Ha LEJIOKyIHATa KoJeLHWja Cliefiele
JaBaXka co (PU3UOJIONIKH PACTBOP a OAKAKO ce JOOU YHCT UCIEPOK ce HalpaBu npoMuBKa co I[IpoHTtocan®. Ilpexy
(UCTYI03HHOT MHTBUHAJICH OTBOp CE IOCTaBHja JBa JIpeHa €JHHUOT KOj Ce IUIacHpalie BO PETPONEPUTOHEATHHOT
IIPOCTOp a JPYTHOT BO MHTBHHO KyTaHWOT fei. IloToa ce mocraBHja caMO CHTYallMOHH IIEBOBH (IPOJICHCKH) Ha
KO’KaTa M ITOJKOKHETO Ha MHTBHMHANHATa WHIOM3Kja. OnepaTnBHAaTa MHTEpBEHIMja Tpaeme okoixy 90 munytu. Ilo
oreparyjaTa naueHTkara Oeme npedpicHa BO eAWHUNIATA HA MHTCH3UBHO JIEKyBame. 24 Jaca Oeme ocTaBeHa Ha
pecnuparop, TelecHaTa TemIeparypa Iocie uHTepseHuuja Oeme 40,1°C. ITocne 24 waca nabopaTOpUCKUTE
mapameTpu Oea ciaenaure Jle 6,8, EP 3,58, Xem 94, Tpom6 274, Heyrodumu % 86, Ilporennu 48,1, Kamuywm 3,10,
I'mukxemuja 3,84, LIPII 402. Ha manpaBenata PTI rpadwuja ce riaename Omnateparso 0e1oapoOeH U3IHB BO JOTHUTE
naptuu. CenTuyHaTa cocrojba ceymure mporpeaupaiie. Bo ciequure 48 yaca manueHTkara Oeuie ekcTyOupaHa co
NOJIOOPEHN BUTAJHM TapaMeTpH, Temreparypara nanHa Ha 37,7 C, nabopaTopuCKHTE NapameTpu Mo4YHaa Jia ce
momobpyBaar. Ilo qO0OMEHHOT MHKPOOMOJIONIKK Haoa 3a mpucyctBo Ha Escherichia coli ' Enterococcus spp.,
MIPOJIOSDKEHO € CO IBOjHA aHTUOMOTCKA Teparnuja CorJIaCHO aHTUOUOTpaM.

o eaHO HemeNieH MPECTOj BO MHTEH3WBHA HEra coCcToj0aTa 1ejI0CHO ce moao0pu TemMieparypa mnocie 4 1eHa moBeke
He Oerre nmokayena, Bpeauocrure Ha L[PI1 maguaa mox 150, neykorurosara moa 10.000 ocranatute 1a00paTOPUCKH
napameTpu Oea Bo nozoopyBame. O 4 -THOT NOCTONEPATHBEH JIeH Oellle Ha TeYHa NCXpaHa, a BeKe Off CeIMHOT JeH
Ha HOpMaJTHa 1ep oc Mcxpasa. [IeTTHOT mocT onepaTHBeH J€H NalMeHTKaTa 0]l €ANHHUIA 32 HHTEH3UBHO JIEKyBame
Oemre mpedpiaeHa Bo ongeneHcka codba. Ox 0OCMHUOT JCH BKITyYeHa Ha CBOja XpOHWYHA Tepamuja co Salofalc. o 11-
THOT JICH CUTE MapaMeTpy BO MOA00pyBame, 3a 1a Toj neH BpenHoctute Ha LIPII moBTOpHO BO Harmm mopact ( LIPIT
302). Ha 13-ot meH ox mpBHYHATa WHTEpPBEHIMja cocTojOaTa ce BIOIIYBa, HA OINEpaTHBHATA paHA ce T0jaByBa
THOjaBo- I[peBHa coapkuHa, Jleykoutu 8,1, Epurporuru 3,15, X6 82 , Tpo6 557, nporeunu 47,7, Kamuywm 2,8, IIPTI
309,9.

Hampasen e uten KT nHa abgomeHn m mana kapiuna co koHTpacT (b.Cnuku 5-8), Ha HCTHOT mpe3eHTUpaHa
JMCTEH3Wja Ha TEHKUTE LPEeBa, CO PETEHTHA IIPEBHA COJP)KMHA W TOYETHU XUAPOACPHYHHM HHMBOM (IIOUETOK Ha
nieyc). HTepUHTECTHHATHO HAjMHOTY BO JleCHa WiHMjakalHa jamMa, HO UCTO Taka W BO CHUTE ()JIAHKOBH Ha
a0ZIOMEHOT HWHTEPUHTECTHHAJIHO KOJEKIUM Ha TEYHOCT, MCTO Taka M BO Maja Kapiuiia BO TPHIOT 3a
WHTEPUHTECTHHAIIHH arlClecH.

Ce mocraBM MHIMKalWja 3a UTHA PEMHTEPBEHIMja CO MEIMjaliHa pe-JanapoToMHja, ce Hajjae abJOMEeH MOJH CO
WHTEPUHTECTHHAJIHN THOJHH KOJIEKIMH, IIEKO- aclleHICHTeH KOJIOH Ha HEKOJIKY MecTa co rnepdopanny Ha KO MecTa
Oerre aHra)XMPaHO OMEHTYM Majyc M Ha J]Be HUBOM BUTKHTE o1 miueyM. Crean eBakyalnyja Ha MHTEpUHTECTHHAITHATA
T'HOj, BHUMATEJIHO aJ[Xe3M0JIN3a, CIEJICHO CO JeCHa XeMUKOJIEKTOMH]ja, PECeKIMja Ha JIBa MaJld CETMEHTa Ha WIIEYM,
cO enHa Jartepo-larepaiHa aHactomo3a co cremiep (double GIA), 3aBpmHHOT g€ 0] WIEYMOT IIOCIYXH 3a
Kpempame Ha TeMIIOpPEepHa MJICOCTOMAa KpEeHpaHa Jia JIEB PEKTaJIeH MYCKyJ Ha BOOOMYaeHO MECTO 3a MJICOCTOMA OJ
nmeBa ctpaHa. Ce omnmyunm Ha JeBa CTpaHa 3apajd TIPOLECOT HA J€CHa CTpaHa Kako Ha KOJIOH Taka Ha
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peTponepuToHeYyM M JecHa wuiMjakanHa peruja. Ce HampaBd OINCEXHA JlaBaka Oe3 oOTBapame Ha
perponepuToHeaaHuoT npocrop. Ilocne naBaxkara ce moctaBu ucnupame co [Iponrocan®. Ce mocraBu ApeH BO
Hariacos npoctop. He ce n3Bagu ApeHOT O PETPONEPUTOHCATHHOT IIPOCTOP KOj OelIe MpeIx0JHO HOCTaBeH.

I[lo 24 gaca mamueHTkaTa Oemie eKCTyOWpaHa cO CTaOWJIHM BWTANHH IapaMeTpH, ypenHa Imypesa u 0e3
Temnepatypa. Ha 29- THOT AeH o mpueMoT W mpBaTa Olepalyja, OOHOCHO Ha 32 NeH oJ MOYeTOKOT Ha Oojecra
HanyeHTKaTa Bo 1o0pa onmra cocToj6a 1 ypeleH JoKajleH Haol MpaTeHa Ha JIOMAIIHO JieKyBame. Ha koHTpommTe
3a elHa HeJeNa W JABE HeleNH INalueHTkata crabwiHa. [IpomoipkyBa TpeTMaHOT Ha XpOHHMYHATa COCTOj0a co
Kponogara 6onect, a mo crabuim3npame Ha OIIITaTa COCTOj0a W perynupame Ha KpoHoBata Ooject (cooaBeTHa
pemucuja ) mocie 3-6 Mecely ke ce IUIaHupa olepanyja 3a OKJIy3Hja Ha WIICOCTOMAaTa U Kpeupame Ha MIIe0-KOJIOH
TpaHCBEP3yM aHACTOMO3a.

3. JIUCKYCHJA

KoHTpoBep3HOCTa M CKENTHIM3MOT MPOJODKYBAaaT BO BPCKA CO JIMjarHO3UTE HA XPOHHYEH M PEKYPEHTCH
anerauimtic. Cemak, MOCTOjaT HM300MJICTBO HA XHCTOJNOWIKM M PAJHOJOMIKK AOKAa3W ILITO TO TMOAAPXKYBaar
mocroemeTo Ha oBoj entmrer (Barber et al., 1997; Leardi et al., 2000). TTomely meT mo JeceT HPOIEHTH O
MAlMEHTUTE CO aKyTeH alCHIUIUTUC NPHjaByBaaT Jieka MMalle MPETXOJAHU eNU30d Ha 0OJIKa BO JOJHHUOT JIECEH
kBazapanT (RLQ) xou ce nmosiekne camu ox cede (Sinopoulou et al., 2021; Shewaye et al., 2025). Ynrpa3sy4nute
CTY/IMU MOKaXKaa Jieka aKyTHUOT aleHMIUTAC MOXKE CIHOHTAHO Jia ce peld kaj 1 of 13 manueHTH co CUMIITOMH.
Cemnak, oCTOM CTanka Ha PeKypeHTHOCT oJ 38%, mpu MITO MOBEKETO PEKYPEHTH Ce jaByBaaT BO TEKOT Ha MpBaTa
roauHa no npeuyHata enusoaa.(Cobben et al., 2000; Van der Does de Willebois et al., 2024).

Haoaute o KT cHUMKHTE IITO c€ KOH3UCTEHTHH CO aKyTEH aleHAUIMTUC BKIYYyBaaT MPOLIMPEH WK 3a/1e0eneH
areH/IMKC, CO WK 0e3 aleHIUKOINT, CO JUMEH3HU MOTOJIEMH O] NPUOIMKHO 5-7 mm BO rojiemMuHa. BocnaaeHHoT
arneHNKC 00MYHO MMa 3a1e0esIeH SHJI IITO MOXE Jia Ce MOjaBH KaKo 3HaK Ha ,,0peon™ win ,,uen. JJonoaHuTenHo,
JIOKa3UTe 3a MepuaneHuieanto socraienue Ha KT 1omoaHuTeTHo OU ja MOTKPEuiie J1jarHo3ara Ha aleHJUIUTHC
(Cobben et al., 2000).

HononuurenHo, Haoaute oa KT cHUMKaTa Ha CIENOTO LPEBO Kaj MAIMEeHTH CO MPOJonKeHa (MoBeke o1 3 Heemnn)
abzomMuHamHa OOJKa W TIOBTOPYBAaYKHM €MH30AM Ha abj0MUHaiHA 0OJIKAa Ce MCTH KaKO M Kaj NallMeHTH CO aKyTeH
amenguitic (Rao et al., 1998; Mostyka et al., 2021).

Hury enen ox oBue Haonu He Oeure 3abenexan Ha KT ckeHMpameTo Ha HAIIMOT MalMeHT. Bpean na ce HanomeHe
neka HanpenokoT Bo KT TexHonorujara, 0COOEHO TEXHUKHTE CO BHCOKA PE30IIyLHja, pe3y/ITHpaa co CeH3UTHBHOCT
10 100% u cnienmduanocT 10 98% npu aujarHocTUIMpamk-e Ha akyTeH anenauiuruc. (Pefia et al., 2000)

Hcro Taxa, Oeriie 3eMeHa MpeBH] 1 MOXKHOCTA 32 U30JIMpaHa O0JIECT Ha CJIENOTO IPEeBO, peTka popMa Ha XPOHUYEH
AMeH/IMIMTHC CO XHMCTOJONIKK KapakTepucTuku (rpaHynomu) cimunu Ha KponoBarta Gosect. OBaa eqMHCTBEHA
Mmanupecranuja Ha KpoHoBara 0osiecT orpaHn4eHa Ha CIEMOTO LPEBO U PETKO HAMpeyBa BO CHCTEMCKa OOJeCT.
HeopnydHocTa fa ce u3BpIIM omnepaiydja Kaj MalueHT 3a KOj ce COMHeBa jeka uMa KpoHoBa 6oJecT e yiire eaHa
npevka 3a nmocraByBame aujartosa (Rao et al., 2023).

Bp3 ocHoBa Ha AajieHUTEe MH(POPMAIMU, XPOHUYEH WM PEKYPEHTEH areHIUIMTHC Ce YMHHU JIeKa € BepojaTHa
JIMjarHo3a Kaj manueHTuTe co KpoHoBa Oonect u Tpeda 1a ce 3eMe MpeIBU BO ClIydan Ha HeoOjacHeTa JOITOTpajHa
WJIN peKypeHTHa abIoOMUHaIHa 00JIKa BO JOJIHHOT AECEH KBaJIPAHT.

OBoj ciny4aj Tpeba [a ja MOJWTHE CBeCTa HAa XHPYp3UTE Kaj manueHTH co KpoHoBa 0ojiecT BO YCIOBH Ha
peTpoIepUTOHEAIHH W WHTBHHAIHM AancCIeCH 3a Ja ce HM30erHe OJJIOKeH TPETMaH CO KOMIUTHKAIMA KOH Ce
3arpo3yBaaTr JKHBOTOT. [lujarHocTHuka anmaTka mo u3dop ¢ admomuuanHa KT ckenupame, co Op3a eBanyaiuja
MPOCIIENICHa CO COO/IBETEH TPETMAaH KaKO KIIyd 3a MPEKUBYBAHC Ha MAIIMCHTOT.

peo npeama onepamueHa uumepeenuuja

Abdk

A. C/IHKH 1-4. KT ckenosu

N3Bop: UcTpaxyBarme Ha aBTOPUTE
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b. CJIHKH 5-8. KT ckenosu nped emopama onepamuena UHmMepeeHuuja

W3zBop: UcTpaxyBame Ha aBTOpUTE
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Abstract: Hydrocephalus is a medical condition characterized by the dilation of the brain ventricles or cavities with
excess cerebrospinal fluid, i.e. a set of conditions characterized by an increased amount of cerebrospinal fluid. Early
diagnosis, most often made through prenatal ultrasound or immediately after birth, is crucial for timely initiation of
therapy and minimizing long-term consequences.This condition leads to dilation of the ventricles, increased
intracranial pressure, and potential damage to brain structure and function.

Obijective: The aim of this paper is to present the number of patients diagnosed with congenital hydrocephalus, by
gender and age, for three consecutive years.

Materials and methods: The data presented are taken from the State Statistical Office as well as data from the Clinic
for Neurosurgery - Skopje, for a period of three years, from 2022 to 2024. Patients are divided by gender and age,
shown in the appropriate graphs.

Results: At the Clinic for Neurosurgery - Skopje, a total of 43 children with congenital hydrocephalus were treated,
in 2022 a total of 16 children, in 2023 14 children and in 2024 13 children. Of the total number of children admitted,
in 2022, 13 children were male, 3 were female, in 2023, 9 children were male, and 5 were female and in 2024, 8
were male and 5 were female. By age, for 2022, 3 children were aged 0-12 months, and 13 children were aged 1-14
years, for 2023, 6 children were aged 0-12 months, and 8 children were aged 1-14 years and for 2024, 3 children
were aged 0-12 months, 13 were aged 1-14 years.

Conclusion: Congenital hydrocephalus is a serious neurological condition that requires early diagnosis and timely
treatment to prevent damage to brain function and to allow optimal development of the child. Despite the difficult
clinical picture, modern medicine provides effective solutions, primarily through surgical placement of a
ventriculoperitoneal shunt or performing an endoscopic third ventriculostomy depending on the individual clinical
picture of the patient.

Keywords: congenital hydrocephalus, surgical treatment, nursing care
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Pe3ume: Xunponedanyc e MEAUIIMHCKA COCTOj0a KOja ce KapaKTepu3nupa o MPOIIUPYBakEe Ha MO30YHUTE KOMOPH
WM TIYIUIMHA CO BHUIIOK IlepeOpoCnuHaIHA TEYHOCT OJHOIHO 30Mp Ha COCTOjOM KOM ce KapakTepu3upaaT co
3rojieMeHa KOJIMYMHA Ha [epeOpocniHaIHa TeYHOCT. PaHaTa ujarHo3a, HajuecTo ce MOCTaByBa MpPEeKy MpeHaTalieH
YITPa3BYK WM BEIHANI MO parameTo W € OJ KIYyJYHO 3HAYCHC¢ 32 HABPEMEHO 3allOYHYBamke Ha Tepamdjara H
MUHUMH3HPake Ha JOITOpoYHHTe Tocieaunn. OBaa cocTojda JoBeIyBa 10 MPONINPYBAkHE HA KOMOPHUTE, 3TOJIEMCH
WHTPAKpaHUjaJICH MPUTHCOK U MOTEHIINjaTHO OIITETYBAkh¢ Ha MO30YHATA CTPYKTYpa U QpyHKIH]a.

Hem: llenTta Ha OBOj TpyAa € Ja ce MpUKaxe OpOjoT HAa AMjarHOCTHIUPAHU MAIMEHTH CO KOHTCHUTAIICH
xuporedanyc, cropes moi U BO3PACT, 3 TPU ITOCIIEA0BATCIHHA TOAWHU.
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Martepujanu u Metoau: [lomaTorure Kou ce MPE3eHTHUPAHH CE 36MCHH O] IPXKABHHOT 3aBOJI 33 CTATHCTHKA KaKO U
momatonu on Kmunwka 3a HeBpoxupypruja — Ckomje, 3a mepuox of Tpu roaunu, ox 2022 mo 2024 roauHa.
[NamreHTONTE CE TOAETICHH CIIOPET TIOJI ¥ BO3PACT, IPUKaKaHU BO COOBETHHUTE TPayUKOHM.

Pesynratn: Ha xnmmamkata 3a HeBpoxmpypruja-Ckormje, Omme jekyBaHH BKyImHO 43 gema co KOHTCHHTAJICH
xunporedanyc u Toa Bo 2022 rogmHa BKynHO 16 mema, Bo 2023 roamHa 14 nmema m Bo 2024 rommna 13mema. On
BKYITHHOT OpoOj Ha IpUMeHH JAena, 3a 2022 roanHa, 13 mera Omie o MaIiku 1mod, 3 o1 )KeHCKH 1o, 3a 2023 rozwHa,
9 nmema Owie o MAaIIK{ IOJ, a 5 O EHCKH 1ol U 3a 2024 roxwHa, 8 ox Mamku M 5 of >keHCKH moi. Cropen
BO3pacrta, 3a 2022 roguna, 3 gena 6mne Ha Bo3pact ox 0-12 mecenn, a 13 mema ox 1-14roawmau, 3a 2023 roxuHa, 6
nera 6uite Ha Bo3pacT on 0-12 mecenu, a 8 mena ox 1-14 rogunu u 3a 2024 roauna, 3 nena ox 0-12 mecenu, 13 on
1-14 ronuHwM.

3akiyyok: KoHreHutamHuoT Xuapouedallyc ¢ CepHO3Ha HEBPOJOIIKa COCTOj0a Koja Oapa paHa IHjarHO3a H
HABPEMEH TPETMaH 32 Jla CE CIIPEYH OIITETYBakEe Ha MO30YHATA (PYHKIMja U J]a CE OBO3MOXKH ONTHMAJICH Pa3BOj Ha
nerero. M mokpaj Temikata KIMHWYKA CJIMKA, COBPEMEHATa MEIHUIIMHA OBO3MOXYBa €()MKACHH pEIICHHja, Mpe] Ce
MPEKy XHPYPIIKO MOCTaBYBakC HA BCHTPUKYJIONCPUTOHCAJCH IIAHT WIM HM3BEIyBalkEe HA CHIOCKOICKA TpeTa
BEHTPHUKYJIOCTOMHja BO 3aBUCHOCT OJf MHIUBUAyalTHATA KJIMHAYKA CIMKA Kaj MaIlHeHTOT.

Kiayunu 300poBH: KOHTCHUTANICH XUApoIedalyc, onepaTUBCH TPETMaH, CECTPUHCKA Hera

1. BOBE]J

Xupporedanyc € MEIUIUHCKA COCTOj0a KOja ce KapaKTepu3upa CO MPOIIUPYBAabE HA MO30YHHTE KOMOPH HIIH
UIYIUTMHU CO BUIIOK [epeOpOCIHHAIHA TEYHOCT OJHOIHO 30Mp HA COCTOjOM KOU Ce KapaKTepU3Upaar co 3roJieMeHa
KOJIMYMHA Ha LiepeOpocuHaiHa TeyHocT. PaHara aujarHosa, HajuecTo ce MOCTaByBa MPEKy NMpeHaTaleH YITPa3ByK
WM BEJHAI 110 parameTo U € O] KIIYYHO 3HAYCHE 32 HABPEMEHO 3al0YHyBakhe Ha TepalvjaTa i MUHUMU3UPAKE HA
Jonropounute nocneany. OBaa cocrojba JOBemyBa 10 NPOLIMPYBakbe HA KOMOPHTE, 3TOJIEMEH MHTpaKpaHHjaieH
MIPUTUCOK U MOTEHIHjaJTHO OIITETYBakhe HA MO30YHATA CTPYKTYpa U (pyHKIIH]ja.

2. 1IEJ
LlenTa Ha OBOj TPyJ € Ja ce IpHKaKe OPOjOT Ha JMjarHOCTUIMPAHU TAIIMEHTH CO KOHI'CHUTAIEH Xuupouedaiyc,
CIOpeA HOJ ¥ BO3PACT, 3a TPH MTOCIECAOBATEIIHN TOANHH.

3. MATEPHJAJI U METOIHN

[Nonaronure Kou ce NPE3CHTUPAHN CE 3EMEHH O/ AP>KaBHHOT 3aBOJ] 38 CTATHCTHKA Kako M noxatonu ox KinHuka 3a
Hespoxupypruja — Ckorije, 3a nepuoj o Tpu rogusu, ox 2022 no 2024 roguna. [lannentonTe ce nojeaeHu cnopen
T0JI ¥ BO3PACT, MPUKAXKaHU BO COO/IBETHUTE IPa(UKOHU.

4. PE3YJITATU U JUCKYCHJA

Ha xnnnunkara 3a HeBpoxupypruja-Ckorje, Ouiie iekyBaHH BKYIHO 43 Jiena co KOHIeHUTalleH Xuapouedanyc 1 Toa
B0 2022 roauHa BKynHO 16 neua, Bo 2023 roauna 14 neua u Bo 2024 roguna 13aena, npukaxano Ha rpagukoH op 1
CO IPOLEHTYAJIHA BPEJHOCT O] BKYITHUOT Op0j Ha *KMBOPOAEHH Jela 32 CEKOja roANHA COOJIBETHO.

TI'paguxon op.1 Brynen opoj na srcusopooenu oeya u éKkynen 6poj na oeua co Konzenumasien xuopoveganyc

20000 ~ EOZ3 16733
15000 11694
10000
5000 16 (0,099 4 (0,08% 3(0,11%)
_— _— 4 _— 4
2022 2023 2024

B BkyneH 6poj Ha XnBopoaeHu aeua

® BkyneH 6po Ha [ela co KoHreHuTasneH xuapoledanyc

WzBop: [IpxkaBen 3aBoj 3a craTicTiKa U KitnHuKa 3a HeBpoxupypruja-Ckonje
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Opn BKyNHHOT Opoj Ha mpuMeHH Jena, 3a 2022 roxuna, 13 mena Owine o Mamky moj, 3 o skeHcku 1o, 3a 2023
roauHa, 9 gema Owje o4 MaIlKM TOJ, a 5 of »KeHcku moi u 3a 2024 roauHa, 8 O MaIIKH U 5 O *KEHCKH IMOJI.
(I'padukon 6p.2)

I'pagpuxon 6p.2 Ilodenba na nayuenmu co KoHzeHUmMaen xuopoyeganyc cnopeo non
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W3Bop: Kiununka 3a HeBpoxupypruja-Ckorje

Crmopen Bo3pacrta, 3a 2022 roauHa, 3 mema Omie Ha Bo3pact on 0-12 mecerw, a 13 mema ox 1-l4rommnm, 3a 2023

roauHa, 6 mema Omire Ha Bo3pacT ox 0-12 mecenw, a 8 mema ox 1-14 roxumam u 3a 2024 ronmna, 3 mena ox 0-12
Mecend, 13 ox 1-14 ronuau. (I'padukon 6p.3)

TI'paghuxon 6p.3 Ilodenda na nayuenmu co KoHzeHUmMAaeH xXuopoyeganyc cnopeo eo3pacm
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W3zBop: Kinnuka 3a HeBpoxupypruja-Cxkorje
5. 3AKJIYUOK

KonrenutanHuoT xuapouedalyc e cepro3Ha HEBpOJIOIIKa cocToj0a Koja 6apa paHa 1jarHo3a U HaBPEMEH TpeTMaH
3a J]a ce CIpeYHr OIITETyBamhe Ha MO30YHAaTa (DYHKIHja U J]a C& OBO3MOXH ONTHMAIICH Pa3Boj Ha jereto. U moKpaj
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TEIIKaTa KIMHUYKA CJIMKa, COBpEMEHaTa MEJMIIHA OBO3MOXYBa €()MKAaCHU pEIICHH]a, TPe]] CE MPEKy XHPYPIIKO
MIOCTaByBakE Ha BEHTPHUKYJIONIEPUTOHEAICH IAHT WM U3BEIyBambe Ha EHJIOCKOINCKA TPETa BEHTPHUKYJIOCTOMHja BO
3aBHCHOCT OJ MHIMBUIyaJlHATa KJIMHHYKA CJIMKa Kaj MalUeHTOT. TpPeTMaHOT He 3aBpIIyBa CO MHTEpPBEHLHjaTa —
NOTPEOHO € JONTOPOYHO CJEACHEe Ha IeTeTOo OJf CTpaHa Ha MYITHAUCUUIDIMHAPEH THM, KOj BKIy4yBa
HEBPOXUPYP3H, NeAWjaTpu, (HU3MOTEpaneBTH M Jioromexd. Bo moBeke ciydam, memata co HaBPEMEHO JIKyBaH
KOHTEHHUTAJCH XUApoledaryc MOXaT J1a MaaT (QyHKIIMOHAIECH U HCIOJHET KUBOT, 0COOCHO KOTa MHTEPBEHIHjaTa
€ HalpaBeHa Ipej a HacTaHe TPajHO OLITETYBame HAa MO30YHATa TKHBO. Enykanujata Ha poaUTeNuTe, MOCTOjaHaTA
KOHTpOJIa M COLIWjajiHATa MMOJMAPIIKA C& MHOTY Ba)KHHM Kako M MEIMIMHCKHOT TpeTMaH. PaHOTO mpeno3HaBame Ha
CUMIITOMHTE, Op3ara IWjarHOCTHKA W KOOPAWHHMPAHUOT IPUCTal BO JIEKYBameTO c€ KIyYHH (QakTopu 3a
1oJI00pyBame Ha MCXO/I0T Kaj 0Baa cOCT0j0a 1 OBO3MOJKYBaat 11o100ap M KBAIUTETETEH KUBOT HA MAllUCHTHUTE.
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Abstract: The aim of this case study is to examine the effectiveness of the McKenzie approach in treating a female
patient diagnosed with chronic neck pain due to cervical syndrome. The subject is a 40-year-old woman with a
sedentary lifestyle and a body mass index of 28.3, diagnosed with a dysfunction-type cervical syndrome. The
intervention comprised a total of 30 sessions, including 10 sessions of active McKenzie exercises, 10 sessions of
manual mobilization based on the McKenzie concept, and 10 sessions focused on home exercises and education
aimed at promoting functional daily habits and a healthier lifestyle.

The effectiveness of the intervention was evaluated at three time points: pre-treatment, mid-treatment, and post-
treatment. The assessment tools used included Manual Muscle Testing (MMT) for muscle strength evaluation,
Range of Motion (ROM) measurements for cervical spine mobility, and the Visual Analog Scale (VAS) for
assessing pain during movement. Additionally, the Spurling test was administered to assess for possible radicular
irritation. Questionnaires were also employed to assess functional disability and quality of life: the Neck Disability
Index (NDI), the SF-36 Health Survey, and a sedentary behavior questionnaire, administered both at the beginning
and end of the intervention.

The results demonstrated a marked reduction in pain, improvement in muscle strength, increased range of motion,
and enhancement of both physical and psychological functioning, as well as healthier lifestyle behaviors. This case
study supports the potential benefits of the McKenzie approach in managing chronic cervical syndrome.

Keywords: McKenzie approach, cervical syndrome, chronic neck pain, NDI, SF-36, VAS, physiotherapy, case
study.

1. INTRODUCTION

Cervical syndrome refers to a set of symptoms associated with degenerative, inflammatory, or mechanical changes
in the cervical (neck) region of the spine. Pain is the predominant symptom, often accompanied by restricted
mobility, stiffness, and decreased functionality (Petkovska & Zivkovic, 2025).

It is estimated that 30-50% of adults experience neck pain each year, and in 50-85% of these individuals, the pain
becomes chronic (Carroll et al., 2008; C6té et al., 2008; Aydogmus et al., 2022). Chronic pain is defined as pain
lasting longer than six months—beyond the typical course of acute illness—and is often associated with persistent
pathological processes (Manchikanti et al., 2009).

Multiple factors contribute to the development of chronic pain, including biological (e.g., aging), psychological
(e.g., anxiety, depression), and occupational elements such as poor posture, prolonged sitting, and excessive
computer use (Calderon et al., 2020; Linton, 2000; Cagnie et al., 2007).

Although a variety of pharmacological and non-pharmacological treatment options exist—including massage,
acupuncture, yoga, and hydrotherapy—the choice of an effective approach depends largely on the type and
underlying cause of the pain (Kazeminasab et al., 2022; Chou et al., 2007). One of the most widely used and well-
researched biomechanical approaches is the McKenzie method, which emphasizes self-management, active
participation, and postural correction (Pillastrini et al., 2016; Kuppusamy et al., 2013).

Research has demonstrated that the McKenzie method is effective in reducing pain and improving functionality in
patients with cervical syndrome (Rutuja, Sandeep & Sayalee, 2023). The exercises employed have both diagnostic
and therapeutic value, centered on identifying the mechanical classification of the condition and applying targeted
movements to centralize the symptoms (Long et al., 2004; Sahrmann et al., 2017).

According to the McKenzie classification, three primary syndromes exist: postural syndrome, dysfunction
syndrome, and derangement syndrome. Each requires a tailored therapeutic approach, ranging from postural
correction to decompression and extension exercises (Kumar, Praveen, & Kumar, 2021; Owen et al., 2020).

The McKenzie approach is a highly individualized treatment model, based on a detailed assessment of the patient's
response to repeated movements and postural changes. It not only alleviates pain but also empowers the patient to
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take an active role in the rehabilitation process—an essential element in the long-term management of chronic
conditions.

2. METHODOLOGY
This research was designed as a single-subject case study with pre- and post-intervention assessments involving a
40-year-old female patient diagnosed with chronic cervical dysfunction syndrome and exhibiting a sedentary
lifestyle. The diagnosis was established at the Department of Physical Medicine and Rehabilitation at the Clinical
Hospital “Dr. Trifun Panovski” — Bitola. The patient voluntarily participated and signed an informed consent form
prior to the start of treatment.
With a Body Mass Index (BMI) of 28.3 (overweight), the patient was selected due to reporting the highest pain
intensity at rest (VAS = 8), making her a representative case for evaluating the effect of the McKenzie approach.
The decision to measure pain during movement stemmed from previous observations indicating that most patients
did not report pain exceeding VAS 5 at rest, allowing for broader applicability of the findings in future studies.
The intervention consisted of a total of 30 treatment sessions, structured in three distinct phases:
Phase I: 10 sessions of active McKenzie exercises (self-directed under supervision).

Chin Tucks in a seated position — hold for 10 seconds, 10 repetitions

Retraction with Extension — seated position, 10 repetitions

Lateral Flexion — seated, 10 repetitions per side

Neck Rotation — seated, 10 repetitions per side

Neck Flexion with Assisted Stretch — 10 repetitions

Breathing Exercise with Shoulder Elevation — inhale with shoulder raise, exhale with shoulder release, 10

repetitions
Phase IlI: 10 sessions of manual mobilization following the McKenzie method, performed by a certified
kinesiotherapist (the researcher).

In a supine position with the head extending beyond the edge of the treatment table, the therapist performed manual
retraction of the neck, followed by retraction with extension, lateral flexion, and rotation towards the affected side—
executed slowly and carefully. Subsequently, the patient was instructed to reproduce the same movements using
their own hands for self-assistance.
Phase I11: 10 sessions focused on education, instruction in home exercise routines, and personalized lifestyle
modification recommendations tailored to the patient’s habits and physical capacity.
Outcome Measures
Clinical assessments included:

e Manual Muscle Testing (MMT): to evaluate cervical muscle strength

e Range of Motion (ROM): measurement of cervical spine mobility in flexion, extension, lateral flexion,

and rotation

¢ Visual Analog Scale (VAS): subjective measure of pain intensity during movement

e Spurling Test: to assess potential radicular pain (nerve root irritation)

e Body Mass Index (BMI): to assess weight in relation to height
Standardized questionnaires included:

e Neck Disability Index (NDI): to assess functional limitations before and after intervention

e SF-36 Health Survey: to evaluate general health and quality of life

e Sedentary Behavior Questionnaire: to track changes in physical activity and lifestyle habits
Timeline and Measurement Points
The intervention spanned six weeks, with five sessions conducted weekly. Assessments were carried out at three
time points:

e Baseline Assessment: prior to treatment initiation

e Midpoint Assessment: after 15 sessions (mid-intervention)

e Final Assessment: following the 30th session
Questionnaires were administered twice—at the beginning and at the end of the intervention—to measure changes in
function, health status, and behavior.

3. RESULTS

This section presents the findings from the clinical assessments and standardized questionnaires conducted at three
time points: baseline (T0), mid-intervention (T1), and post-intervention (T2) of the McKenzie treatment. The

408



KNOWLEDGE — International Journal
Vol.72.4

analysis encompasses the following parameters: pain intensity, muscle strength, range of motion, functional
disability, quality of life, Body Mass Index (BMI), and sedentary behavior.

The data were analyzed descriptively and are illustrated graphically to facilitate a clearer understanding of the
observed changes. Emphasis is placed on the differences between the initial and final values, with a detailed
discussion of each parameter and its clinical implications.

Results from Clinical Measurements

Figure 1. Manual Muscle Testing (MMT).

MMT - Muscle Strength (Beginning, Middle, and End)
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Source: Authors’ research
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Discussion: The muscle strength chart demonstrates a clear progression from initial values between 3 and 4 to
maximum values (5) upon completion of the treatment. This indicates a re-establishment of stability and support in
the cervical region, as well as the effectiveness of the McKenzie method in strengthening the local musculature—
particularly through the phase involving active exercises.

Figure 2. Range of Motion (ROM).

ROM - Range of Motion (Beginning, Middle, and End)
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Discussion: The ROM chart demonstrates increased mobility across all axes of the cervical spine. Flexibility
improved most significantly in rotation and lateral flexion, particularly on the right side (from 30° to 45°). These
improvements indicate a reduction in muscular stiffness and an enhancement of the biomechanical function of the

joints and soft tissues. The intervention led to the restoration of physiological movement values, thereby improving
daily functional capacity.
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Figure 3. Visual Analog Scale (VAS).
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T1 (Middle)
T2 (End)

VAS (Pain)
T - T

=
T

At Rest Flexion Extension Lat. Flexion Leflat. Flexion RightRotation Left Rotation Right

Source: Authors’ research

Discussion:
The VAS (Visual Analog Scale) chart illustrates a progressive reduction in pain across the three time points. At rest,

pain decreased from 8 (T0) to 7 (T1) and further to 4 (T2), while all active movements showed a reduction of at least
2-3 points. The most significant improvement was observed during neck rotation and flexion to the right, whereas
the left side showed less progress. This suggests successful mechanical decompression and postural stabilization
achieved through the McKenzie approach, though maximal outcomes were not fully reached. These findings align
with the principle of pain centralization, which is a key therapeutic effect of the McKenzie method.

Figure 4. Spurling Test — Assessment of Potential Radicular Pain (Nerve Root Irritation).

Spurling Test

Positive (TO) Negative (T2)

Source: Authors’ research

The test, which was positive at the beginning, turned negative by the end of the intervention. This outcome can be
attributed to the professional and targeted application of the McKenzie approach.

Figure 5. BMI — Body Mass Index

BMI - Body Mass Index

T2 (End)

TO (Beginning)

25 26 27 28 29 30
BMI (kg/m?=)

Source: Authors’ research
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Discussion:

The chart shows a slight decrease in Body Mass Index (BMI) from 28.3 at baseline (TO) to 26.8 at the end of the
intervention (T2). Although modest, this reduction suggests the beginning of positive lifestyle changes, likely
influenced by the education and physical activity components of the McKenzie-based rehabilitation. Maintaining
and further reducing BMI could enhance long-term outcomes and reduce the mechanical load on the cervical spine.

Results from Standardized Questionnaires

Figure 6. Neck Disability Index (NDI).
NDI Results

T2 (End)

TO (Beginning)

(o] _% 1IO 1I5 2IO 2I5
Score (out of 50)
Source: Authors’ research

Discussion:

The horizontal chart for NDI shows a reduction in functional limitation from 22 to 10 points, representing a 54.5%
decrease. This result indicates a significant improvement in the patient's daily functioning. The combination of
active exercises, manual mobilization, and lifestyle education played a key role in enhancing work capacity, sleep
quality, and participation in recreational activities.

Figure 7. SF-36.
SF-36 - Quality of Life (Bar Chart View)
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Discussion:

The SF-36 data indicate improvements across all eight domains, reflecting a shift from moderate or unsatisfactory
conditions to good levels of functioning. Particularly notable are the gains in mental health, energy/vitality, and
general health. The patient demonstrated a more active role in her own rehabilitation, and the self-management
component—central to the McKenzie approach—had a positive impact on her overall psychophysical status.
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Figure 8. Sedentary Behavior Questionnaire
Changes in Sedentary Behavior Before and After Intervention
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Discussion:

The results from the Sedentary Behavior Questionnaire indicate a significant shift in the patient's daily lifestyle
following the McKenzie intervention. At the initial assessment, the patient reported sitting for 8 or more hours daily
at work, an additional 1-3 hours at home, and taking rare or no breaks during prolonged sitting. The most notable
improvements were observed in the adoption of regular breaks, reduction in home sitting time, and an increase in
daily physical activity.

Furthermore, the patient reported engaging in daily physical activity aimed at reducing the negative effects of
prolonged sitting, along with increased awareness and motivation to change harmful habits.

These findings highlight that the third phase of the McKenzie approach—focused on education and lifestyle
adaptation—has a meaningful impact on patient behavior beyond the therapeutic setting. The functional orientation
of the method and the active involvement of the patient contribute not only to pain reduction and increased mobility
but also to the long-term modification of harmful habits, which is a crucial step toward sustainable rehabilitation.

4. DISCUSSION

The results obtained from this case study indicate a significant therapeutic effect of the McKenzie approach in a
patient with chronic cervical syndrome. The reduction in pain (VAS), improvement in mobility (ROM), muscle
strength (MMT), and functional status (NDI and SF-36) confirm the clinical effectiveness of the intervention.
Clinical significance of the results:

Pain intensity at rest decreased from 8 to 4, and during active movements, a reduction of more than 50% was
observed.

The range of motion—particularly in rotation and lateral flexion—reached reference values, indicating a restoration
of normal biomechanics. Muscle strength was restored to normal levels (5/5) in all cervical segment muscles, which
is critical for stabilization and postural correction. The Spurling test, which was initially positive, became negative,
suggesting a reduction in radicular symptoms.

These findings are consistent with the research of Long et al. (2004), Kuppusamy et al. (2013), and Rutuja et al.
(2023), which demonstrate that the McKenzie approach leads to symptom centralization, improved functionality,
and enhanced pain control. As noted by Pillastrini et al. (2016), the inclusion of education and self-management
plays a key role in the long-term stabilization of the condition—confirmed in our patient as well.

Additionally, the Sedentary Behavior Questionnaire points to positive lifestyle changes, including the introduction
of regular physical activity and work breaks, supporting the psychophysical improvements measured by SF-36 and
NDI.

The NDI score was reduced by 54.5%, representing a clinically significant improvement, while the SF-36 showed
progress in both physical and mental functioning domains.

Potential limitations:

This study is limited by its small sample size (a single patient), which restricts the generalizability of the findings.
However, it offers valuable clinical insight into the application of the McKenzie approach in real-world practice.
Future research should include larger samples, the use of control groups, and long-term follow-up.
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5. CONCLUSION

The McKenzie approach, applied in three phases—active exercises, manual mobilization, and education—
demonstrated significant effectiveness in treating chronic pain in a patient with cervical syndrome.
The results indicate a reduction in pain, increased mobility, normalization of muscle strength, and improvement in
quality of life.

This study confirms the value of the McKenzie method as an individualized, active, and educational approach that
can have a substantial impact on rehabilitation and functional autonomy in patients with chronic neck pain.
Furthermore, the findings suggest that the integrated approach of McKenzie therapy can foster a proactive attitude in
patients, which not only alleviates symptoms but also enhances their self-confidence and motivation for maintaining
improved physical and functional abilities in the long term.
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Abstract: Introduced at the end of the last century, laparoscopic surgery gradually became the gold standard in a
number of fields of surgery. It has become a preferred method in emergency surgical conditions as well.
Nevertheless, it also has its limitations and disadvantages. The pursuit of improved surgical outcomes in the surgical
treatment of patients is an ongoing process and this has led to the invention and introduction of robotic surgical
systems. The main areas in which the scientists began to develop were improving visualization, the possibility of 3D
imaging, and maximum ergonomics when working in narrow and hard-to-reach places. They are still continuing to
improve this methodology in order to improve the feedback when manipulating tissues with robotic instruments and
the surgeon's sense of touch when holding the handles. The future of this technology appears to be the
implementation of Al in robotic surgery. Today, over 10 million operations have been performed with the use of
over 7,000 robots. According to statistical data, the growth rate of abdominal robotic surgeries is over 15%. The aim
of our study is to investigate the safety and applicability of the Versius robotic system in general surgery. In this
topic, we examined all patients operated on using the Versius robotic system in the surgical department of "Uni
Hospital" - Panagyurishte from February 2025 to July 2025. Interventions were performed by two experienced
abdominal surgeons who underwent online and mock training. We analyzed the obtained results according to several
main criteria: type of surgery (oncological and non-oncological), docking time, collisions, major alarms, duration of
the operation - console time, hospital stay, complications and mortality. We operated on 21 patients during the
mentioned period of time. The number of oncological surgeries was the largest — 14 (66.7%). We performed
hernioplasty and cholecystectomy in 6 patients. In one patient, the robotic system was used for the correction of a
combined vaginal and rectal prolapse. Conversions were required in 2 of the cases (9.5%). We believe that robotic
techniques have their place in elective and emergency surgery in the treatment of both benign and malignant
conditions. Applied by experienced teams and in well-selected patients, robotic surgery is a completely safe and
oncologically proven method in the treatment of carcinomas of the gastrointestinal tract.

Keywords: Versius robotic system, robotic surgery, robotic colorectal surgery

HAYAJIEH OIINT B U3BBPIIIBAHETO HA KOPEMHU OIIEPALIUA C
POBOTU3UPAHATA CUCTEMA VERSIUS
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Abcrtpaxrt: [IpencraBeHara B Kpas Ha MUHAJIHMS BEK JIAlIapOCKOIICKAa XUPYPIHs MMOCTETIEHHO Ce IIPEBbPHA B 3JIATCH
CTaHApT B pexuia o0JacTH Ha XUpPypruara. TS craHa MpEANoYNTaHa METOAWKAa M B CICHIHWTE XUPYPIHIHH
checTOSIHMA. HesaBucHMO OT TOBa M IpW Ta3dM METOJAWMKAa ce HaONI0JaBaT JIMMHUTHPAHOCTH W HEIOCTaThHIN.
CrpeMexbT 3a TOAOOPEHH XUPYPTUIHH PE3YITATH IIPH XUPYPTUUHOTO JIUeHHE Ha OOJTHHUTE € HEeIIPECTaHeH MPoIiecC
U TOBa JIOBEAE JO H300pETSBAHETO M BBBEICHHETO Ha pPOOOTH3MpAaHUTE XUPYPruuHH cucteMd. OCHOBHHU
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HanpaBsJIeHUs, B KOUTO 3all0OYHaXa pa3BUTUE Yy4YEeHUTE, Osixa MOJOOpsBaHE HA BHM3YalHM3alLlUsITa, BBH3MOXKHOCT
3a 3D 00pa3 u MakcuMmaliHa eproHOMHs Npu paboTa B TECHW M TPYAHOJOCTBIIHM MecTa. Bce omie mpombmxaBaT
YCBBBPIICHCTBAHETO HA Ta3W METOAMKA C IIEN MoJ00psiBaHE Ha oOpaTHATa BPB3Ka NP MAHHUITYJIMPAHETO HA ThKAHH
¢ poOOTH3MPAHUTE MHCTPYMEHTH M yCEeTa Ha XUPYypTra, IbP)KEHKH PBKOXBATKUTE. bbemie Ha Ta3u TEXHOIOTHUS ce
ouepraBa ga 0b1e U uMIDIeMeHTHpaHeTo Ha Al B pobotusnpanaTta xupyprus. [TocpencTBoM Ta3u MeToAnKa JHEC ca
m3pspmenn Hag 10 mumH oneparmu ¢ Hax 7000 pobota. [lo cratucTrdeckn NaHHM MPOLEHTHT Ha HapacTBaHE Ha
KOpeMHHUTE poboTH3npaHu onepanuu € Hax 15%. Llen Ha HamreTo mpoydBaHe € M3CIEIBAaHETO HA OE30IaCHOCTTa U
MIPWIOKMMOCTTa Ha XHpyprudeckara poOOTH3MpaHa cuctema Versius B oOmara xupyprusi. B Hacrosmara tema
obcreaBaxMe BCHYKH OOJHH, ONIEPUPAHH TIOCPEACTBOM pobOTH3HpaHaTa cucteMa Versius B XUpypruuHoO OTACICHHE
Ha ,,YHu Xocnutan” — rp. [lanartopumie ot ¢pespyapu 2025 1o roxm 2025 roauna. VHTEpBEeHUIMUTE cE M3BBPIINXA
OT JIBaMa OIMTHH KOPEMHH XUPYp3H, NMPEMUHAIH OHJIAHH OOydeHHe M TPEHUpPOBKA BbPXY MakeTH. [lomydeHurte
pe3yJiITaTu aHaIu3UpaxMe 10 HIKOJIKO OCHOBHH KPUTEpHS: BHJ onepaluy (OHKOJIOTUYHU M HEOHKOJIOTUYHH), BpeMe
3a JOKHMHI, KOJHM3MM, major alarms, NpOJBDKUTENHOCT HA ONepanusaTa — KOH30JHO BpeMe, OOJHUYEH IPECTOM,
HACTBIIWIIN YCIIOKHEHUSI U CMBPTHOCT. 3a CIIOMEHATHSI TEpUoJ OT BpeMe onepupaxme 21 6onuu. Haii-romsima Gere
OpoiikaTa Ha OHKOJIOTHYHHTE omeparun — 14 (66.7%). XepHHOIIACTHKH U XOJICIIMCTEKTOMUH HU3BBPIIUXME HPH 6
6onau. IIpu enHa mammMeHTKa ce M3IOJI3BAa POOOTH3MPAHATA CHCTEMA 34 KOPEKIHUs Ha KOMOWHHMPAH BIIAraJIUIICH U
pekraneH nposanc. Kousepenn ce Hanoxunxa B 2 ot ciaydante (9.5%). Cmsrame, 9e poOOTH3UpAHUTE TEXHUKH UMaT
CBOETO MSCTO B IIAHOBATa M CIENIHA XMPYPTHs NPHU JICYEHHETO KAaKTO Ha OCHUTHEHH, Taka W HAa MaJUTHEHU
cbeTosiHUA. [Ipuiarana OT ONWTHHM €KUIM U NpH A00pe CEeNeKTHpaHHW MalueHTH, poOOTH3MpaHaTa XUPYPTHUs ce
SABABA HAIBJIHO 0€30maceH M OHKOJIOTHYHO M3ABPXKAH METOJ MpH JICYEHHETO Ha KaplIUHOMHUTE Ha
TaCTPOMHTCCTUHATIHUA TPAKT.

KunrouoBu qymum: Versius robotic system, po6otusupana Xupyprust, poOOTH3UpaHa KOJOPEKTAIHA XUPYPTHS

1. BbBEAEHUE

Xupyprusra e eaHa or oblacTuTe B MEJMIMHATA, TI0Ka3Ballla HEMPEKbCHAT CTPEMEX KbM ITOJOOPEHUE U BbBEX/aHE
Ha HOBM TEXHOJIOTHH C LIeJI TOZOOpEHNEe Ha TIEpHONIEPAaTUBHIUTE pe3ynTaTu. Moke 01 enH OT KJIIOYOBUTE MOMEHTH
¢ MpEeMHUHAaBaHETO OT KilacWdeckara (OTBOpeHa) XMpyprus kM namapockorckara (Kelley, 2008). Bmocnenctsue
MHUHAHHBA3UBHUTE METOIUKH CE IIPEBbPHAXa B IMPEINOYNTAH METOA Ha M300p 3a MOYTH BCUUKH TUIAHOBH U CIICIIHU
KOpeMHH HHTepBeHIHH. OT CBOS CTpaHa JIAIapOCKOIICKAaTa XHPYPTHUsl CHINO € ChI'PTCTBAHA OT HSAKOM HEAOCTATHIH.
XenanueTo 3a TAXHOTO MPEOJONABAHE M IIOCTUTAHETO HA IO-BHCOKA €(h)EKTMBHOCT NMpH HaMaJleHAa HHBA3WBHOCT Ha
MaHHITYJIAIAUTE TOBEE 0 BEBEKIAHETO Ha pOOOTH3MpAHUTE CUCTEMH B KopemHaTa xupyprus. (Halabi et al, 2024)
[MocrurHarure nomoOpeHHs ca B MOCOKa U3IMoJ3BaHe Ha 3D MpocTpaHCTBEHO M300paXkeHHe, BUCOKA PE30JTIOIHMS Ha
o0Opasa u cB00O/Ia Ha JBMIKCHUETO, HAIBUIIIABAIIA HEKOJKOKPATHO Te3u Ha kutkara. (Polom et al, 2024), (Alkatout
et al, 2022) Makap npeIOKEHN TPEANd TOYTH YETUPU JIECETHIIETHS, ellBa IMpe3 TMOCIeIHUTe TOIWHU
poOOTH3MpaHUTE CUCTEMHM HaMepuxa IIMPOKO npu3HaHue. J[Hec B cBeToBeH Mamad ¢ynkuuonupar Hajy 7000
pobora u ca u3BbpiieHu Haa 10 mutH oneparu. (Peng et al, 2023) CrilecTByBaT HAKOJIKO BUaa cuctemu. [Ipe3 2019
rojuHa Oellle TpecTaBeHa HOB THI poboTn3upana takasa - VERSIUS. (Soumpasis et al, 2023) MHoBaumu npu Hest
ca OTBOPEHUS TUI KOH30J1a, TMCTOJIETONOM00HH PBKOXBATKH U CBOOOAHNTE pOOOTH3MPAaHU paMeHa.

2. MATEPHUAJIN U METOIHU

BxumroyBamy KpuTepuy B TOBa NMPOYYBaHE ca BCUUKW OOJIHM, ONEPUPAHH ITOCPEICTBOM POOOTH3MpaHaTa cUCTEMa
Bepcuyc B Xupypruuno otaenenue Ha MBAJI Yuu Xocnuran - [lanaropuuie 3a nepuoa ot 5 mecena. [lonydyenure
pe3yNTaTH aHAIU3UpaxMe MO HAKOJIKO OCHOBHH KPHUTEpPHs: BUJ onepanuy (OHKOJIOTMYHHM M HEOHKOJIOTHYHH), BpeMe
3a JIOKHHI, KOJIM3MH, major alarms, MpOIBDKUTETHOCT HA OIepalyaTa - KOH30JIHO BpeMe, OONHHYEH IPecTOoH,
HACTBIIIIIN YCIOXXHEHHUS U CMBPTHOCT.

3. PE3VJITATH

3a obcnensanust nepuona (02.2025-07.2025t1.) cenexrupaxme u omnepupaxme 21 6omHr. OHKOJOTHYHU OMeEpaIiu
M3BbpIIMXME TpH N-14 GosHu (66.7%). X0JIEeUCTEKTOMIH 110 MTOBOJ XKJIPYHOKaMEHHa 00JiecT M3BbpIINXME NpHU 4
6onmuu. [lo enuH mamueHT Oele orepupaH C JaHHM 3a CIA0WHHA XEpHUS, XMaTalHa XEPHUS M MHOMH Ha Marka
chyeTaH c npoJjarc Ha BraranumeTo. (gur. 1) Pasnpenenenuero mo mon Gerre keHn n-8 U MBbKe n-6 B Tpynara Ha
OHKOJIOTHUHUTE ONEpalMy U CbOTBETHO 6 EHU U | MBbXK NP U3BBPIICHUTE HEOHKOIOTUYHHU npouenypu. Cpeanara
Bb3pacT Ha mamueHnTture oeme 69,1 rox. +6,01 (59-79r) 3a onkosormynata rpyma u 60,3 rox. £7,00 (51-71r) 3a
HeOHKoormyHarta. OTYETEHOTO CPEIHO KOH30JIHO BpeMe Oetre 98 muH npu o61mo Bpeme 137 muH. CperHO Bpeme 3a
nokuHT 8.2 muH £3,53 (o6xBat: 2—15). JlanHuTe ca 1eMoHCTpupaHu Ha ¢ur. 2. [[peMrHaBaHe KbM JamapoOCKOIUs ce
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HaJlo)KM Tpu 1 OONeH W KOHBEpCHs — IpU JBamMa MAalUeHTH [Opajd HaJWdhe Ha TEKKU CPAcTBAHUS M HEsICHA
aHaTOMUS OT IPEIXOAHU onepanuy. Hamame ciaydaun Ha “major alarms”.

@ue. 1. Ilokazanus 3a onepamugHo euenue u 6poil pooomu3upany OnepamueH UHmepeeHuU

OHKO0JI0rHYHH Bpoii | Heonkonornunu Bpoii

onepanuu onepanuH

Kapuunowm na necen 2 Kankynosen 4

KOJIOH XOJICLIUCTHT

Kapunnom Ha curma 2 XHaTaJHH XepPHHH |

Pekrym 5 WVHrBUHAIHH XepPHHU 1

CHHXpPOHHH TYMOPH 1 MuoMH Ha MaTKa ¢ 1
npoJiarc

Kapuusom Ha cromax | 3

Kapuunom Ha 1

€K30LIEPBHKC

Due. 2. Texnuuecko epeme 3a 00OKUH2 — Kpuea na ooyuenue (Murnymu)

1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 0

— 0

4. OBCBHXJIAHE

B mHameTro mpoydBaHe W3BBPUIMXME AaHANU3 Ha KIMHUYHATE XapaKTEPUCTHKH W MPOABIDKUTEIHOCT Ha
WHTEPBCHIMUTE TPHU TAalWCHTH OIEPUPAaHH C POOOTH3MpaHaTa cHUCTeMa Versius. 3a Iel CH TNOCTaBUXME Ja
MOTBBPANM 0E30IMaCHOCTTA Ha Ta3d HOBAa METOJVMKA W B YAaCTHOCT OHKOJOTHYHATA ¥ M3IBPKAHOCT B CIyYaWTe Ha
3II0KavYecTBeHa maTtoiorus. [lo oTHOIIEHHMe Ha KpuBaTa Ha OOydeHHe — CYMUTaMe s 3a KpaTka Mopaad TojisMara
0JIM30CT Ha Ta3u CHUCTEMA C JIallapoCKOIlIcKaTa XUpyprus. BiusHue okasza U camara CTPyKTypa Ha 00ydeHHe ¢ Ta3u
CHUCTEMA. C'I)I‘J'IaCHI/I CM€ C TBBPACHUETO HaA OIMUTHUTEC CICHHUAIUCTA W TOTBHBpKIaBaMe eq)I/IKaCHOCTTa Ha
oOyuurtennara uM mnporpama. (Butterworth et al, 2021) OtunTaiiku BpeMeTO Ha JOKHHT, MOXKEM J1a 3aKIIFOUUM, Y€ TO
Oellie M0-BHCOKO CaMO 3a IbPBUTE 6 OMEpaliy U ChC 3HAYUTEITHO HaMaJIeHHe 3a nocieanure 5 onepauuu. [Ipu Tax
yCIIsIXME J1a ChbKPaTHM BPEMETO 3a IMO3MIMOHMpaHe Ha poOoTa oT 15 MHH 710 2 MUH. AHAJIOTMYHO HA JAPYTHU KOJIETH,
M3BBPIIBANIN POOOTH3HPAHH OIEPALlH, OTOENsI3aXMe, Ye OTACTHUTE paMeHa Ha Ta3HW CHCTEMa U TAXHOTO JICCHO
IIpeMecTBaHe MO3BOJIsIBa Obp3a CMsHA Ha IMOJIETO PH padoTa B HAKOJKO KBaJpaHTa Ha KopeMHara kyxuHa. (Collins
et al, 2021) TakuBa ciay4anm MMaxMe TNPH MAUCHTH C JIOKANH3aIMsd HA KaplIUHOM B O0JacTTa Ha JISIB KOJIOH U
pekrym. Ilo-BucOka decToTa Ha COTBCHIM Ha paMECHETE ce MOJydaBaxa Ipe3 IMIbpBUTE 15 ormepamuu, ciied TOBa
TsXHaTa Opoiika 3HaunTenHO Hamals. OCHOBEH MHTEpEC 3a HAIIWs SKUN OsfXa BE3MOXKHOCTUTE Ha Ta3HW CHCTEMa B
OHKOJIOTMYHaTa Kojompokrosorus. [lomoOpeHara Bmsyammsamust ¢ 3D o0pa3s m eproHoMus mpu paborara c
UHCTPYMEHTHUTE MTO3BOJIMXaA Aa C€ CIIpaBUM C TojiAiMa 49acT OT HEAOCTATHIIUTE HA JIalmapOCKOIICKaTa XUpPyprus. Te3nu
IJTFOCOBE CE€ OTYeTOXa Hali-Beue mpu paborara B Maimbk Ta3. (Gussago et al, 2025) Otuuraiiku 00IIOTO Bpeme 3a
poOOTH3MpaHH OIepalli, TO BCE OIE € MO-ABJIr0 B CPABHEHHUE C JIAIIAPOCKOIICKUTE TakuBa. [Ipu aHanu3 Opoiikara
JIUCEeNMpPaHu TUM(HN BB3IM € CXOAHA, CBIIMTE Ca M pe3ylTaTHTe MO OTHOWIeHWe mocturane Ha RO pesexmmu.
HaHHI/I, AHAJIOTUYHU HAa UBHECCHUTE B JIMTCparypara 10 MOMEHTA. C TOBA MOXEM Ja 3aKJIFOYUM, Y€ U3BbPIICHUTE 10
MOMCEHTA C BepCI/IyC orepanu ca HAIBJIHO OHKOJIOTUYHO M3ABbPKaHU. Hmaxme BB3MOXKHOCTTA 3a IbPBU IIBT HaA
Bankanure na w3nmpoOBamMe W HOBHS YATPa3BYKOB JHMCEKTOp Ha (upmara. 3a HAC HaW-TOJsIMa MPHUIOKUMOCT
yCEeTUXME TIPH H3IIO0JI3BAHETO MY B XUPYPTHATA HA CTOMAIIHUS KapIIUHOM.
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5. 3BAK/IIOYEHHUE

Hammar exun ycnemHo craptipa poOOTH3MpaHara mporpaMa chC cucremara Bepcuyc. OT u3BBpLICHUTE 10
MOMEHTa KOPEMHH OIIEpaIiii MOXKEM J1a 3aKJII0YMM, 4€ TO3H TUI HHTEPBEHIMH ca 100pa u Oe30IacHa aaTepHaTUBa
Ha OTBOPEHATa M JIAapoCKOICKa Xupyprusa. OnepaTHBHUTE MHTEPBEHIMHM IO TIOBOJ HA KOJIOPEKTAJECH U CTOMAIICH
KapIHOM 0sfXa OHKOJIOTUYHO M3IbP)KaHHU U MPOTEKoXa 0e3 ycnoxHeHHus. OTBOpeHaTa KOH30J1a U MOIBIKHOCTTA Ha
poOOTH3NpaHUTE PaMEHE MO3BOJISIBAT MOJOOPEHA KOMYHHUKALUS B €KHIIAa U ObP30 MPEMO3UIIMOHUPAHE MO BpEME Ha
oreparus.
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Abstract: Acute myocardial infarction is an emergency and life-threatening condition and is the most common
cause of death from cardiovascular disease. Research in the United Kingdom shows that half of people who have a
myocardial infarction die within the first 28 days of the infarction, of which three quarters die within the first 24
hours. Myocardial infarction is necrosis of part of the myocardium, most often due to interruption of blood flow
through the coronary artery.

In myocardial infarction, the death of heart muscle cells occurs due to lack of oxygen caused by complete occlusion
of one of the coronary arteries. The heart muscle needs to be constantly supplied with blood that is rich in oxygen.
The coronary arteries that nourish the heart muscle become narrowed if there is coronary artery disease. Not enough
blood can pass through the narrowed blood vessels.

Patients with acute myocardial infarction are at risk of numerous acute and late complications, which often
determine the outcome of the disease: Arrhythmias — ventricular tachycardia, ventricular fibrillation, bradycardia
and atrioventricular blocks, which can be life-threatening. Heart failure and cardiogenic shock — a consequence of
significant myocardial damage, in which the heart cannot provide sufficient perfusion to the organs. Mechanical
complications — rupture of the ventricular wall, papillary muscle or interventricular septum, leading to acute
hemodynamic instability. Pericarditis — inflammation of the pericardium that can occur several days after the
infarction. Thromboembolic diseases — formation of a thrombus in the ventricle with the possibility of embolization
in the systemic circulation. Prognosis The prognosis after acute myocardial infarction depends on several factors:
Time from the onset of symptoms to medical intervention — the sooner flow is established through the occluded
artery, the less myocardial damage and the better the long-term prognosis. Location and size of the infarct — anterior
infarction has a worse prognosis than inferior wall artery infarction. Comorbidities — the presence of diabetes,
hypertension, chronic kidney disease or chronic heart failure significantly worsen the prognosis. Rehabilitation and
lifestyle changes — adherence to recommendations for diet, physical activity, smoking cessation and regular therapy
improve the long-term prognosis and reduce the risk of recurrent infarction.

Keywords: acute myocardial infarction, monitoring, treatment, cure.

TPETMAH, IUJATHO3A U MOHUTOPUHI' HA TAIIUEHT CO AKYTEH
MUOKAPAEH NTH®APKT BO EIUHULIA 3A UHTEH3UBHO JIEKYBAIBE

Murte Kpcren
®dakynreT 3a Meaununacku Hayku, Yausepsurer ,,['one Jlenues®, lltun, P.CeBepra MakeoHuja,
mite211615@student.ugd.edu.mk
buajana E¢prumoBa
®daxkynreT 3a Meauuuncku Hayku, Yausepsurer ,,['one Jlenues®, ltun, P.CeBepra MakeoHuja,
biljana.eftimova@ugd.edu.mk

Pe3nme: AxyTeH MHOKapaeH MH(GAPKT € UTHA U KMBOTO3arpo3yBadka COCTOj0a M e HajuecTa NpUUMHA 33 CMPTHOCT
0]l KapAMOBacKyJIapHHU 3aboiyBama. McrpaxkyBama Bo Bennka Bpuranuja nokakyBaaT Jeka MOJOBHHA OX JyIeTo
KOM HMMaaT MHOKapJieH WHGapKT yMHpaaT BO MpBUTE 28 aeHa Of HACTaHyBame Ha HH(APKTOT, OJ KOU TPH
YeTBPTHHU YMHUpaaT BO mpBuTe 24 daca. MwuokapiaeH WHGapKT IpeTcTaByBa HEKpo3a Ha Jel OF MHOKapaoT,
HajuecTo NOpaju MPEKHH Ha KPBHHOT MPOTOK HU3 KOPOHApHATa apTepHja.

Bo MuokapaHHOT HHa(apKT HACTAHyBa YMHUPAkEe Ha CPIIEBUTE MYCKYJIHH KJIETKH Ha CPIIETO TOPAIN HEJOCTATOK Ha
KHCJIOPOJ, MPEAN3BUKAHO O IIEJOCHA OKIy3Hja Ha HEKoja 0]l KOpoHapHHUTe apTrepud. CpHeBHOT MYCKyld HMa
norpeda mocrojaHo aa Oupe cHaOmeH co KpB Koja e Oorara co kuciuopoa. KoponapHuTe apTepuu KOM TO
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HCXpaHyBaaT CPLEBUOT MYCKYJ C€ CTECHYBaaT JIOKOJIKY ITOCTOM KOpOHapHa aprepucka Ooiect. Hus crecnerure
KPBHH CaZIOBU HE MOXKE Ja TIOMHHE JJOBOJIHO KOJIMYECTBO Ha KPB.

[ManpeHTHTE CO aKyTEH MHOKAapACH MH(APKT CE M3JI0KSHN HA PU3HK O/ OPOjHU aKyTHHU U JOLHH KOMIUIUKALUH, KOU
4ecT0 IO OIpexyBaaT HCXOHNOT oJ Ooyiecta: ApPUTMHH — BEHTPUKYJIapHa TaxHKapAWja, BEHTPHKYJIapHA
¢ubpunanmja, OpaguKapIuU U aTPHOBEHTPUKYJIApHU OJIOKOBH, KOW MOJKAaT J1a OMaat KuBoTo3arposyBauku. Cpiea
c1aboCT M KapIUOreH IIOK — ITOCIEAUNA HA 3HAYajHO OIITETYBake HA MUOKApAOT, NPU IUTO CPLETO HE MOXeE Jaa
00e30enu moBoNHA Tepdy3rja Ha OpraHuTe. MeXaHWIKH KOMIDIHKAINN — PYNTypa Ha SHI Ha KOMOpaTa, ManwmiapeH
MYCKYJI WJI HHTEPBEHTPHUKYJIApPEH CENTyM, LITO JOBEAYyBa 10 aKyTHa XeMOJMHAMHIYKa HecTaOWiIHOCT. [lepukapaur
— BOCHAJICHUE HA NEPHKAPIOT KOE MOXKE Jla Ce jaBU HEKOJIKY JieHa 1o nHpapkror. TpomboemOonucku 3ab01yBama
— Qopmupame Ha TPOMO BO BEHTPUKYJIOT CO MOXKHOCT 3a eMOOJIM3alHja BO CHCTeMcKara nupkynanuja. [IporHosa
[MporHozaTa mo akyTeH MuoKap/eH UH(MAPKT 3aBUCH 0J] oBeke (hakTopu: BpemMero o MOYEeTOKOT HAa CUMITOMHTE
JI0 METMIIMHCKA HHTEPBEHIIM]ja — IITO IIOPAHO CE BOCIIOCTaBH MPOTOK HU3 OKIIyJHpaHaTa apTepuja, TOJKY € ToMajo
OILITETYBAkhETO Ha MHUOKapAOT U Mojo0pa € AoJropoyHarta mporxHosa. Jlokanujata U rojleMHHaTa Ha WHPAPKTOT —
NPEAHUOT HMH(APKT MMa TOJIOlIa MPOTHO3a BO ONHOC Ha MH(ApPKT Ha JoJNHaTa sunHa aprepuja. [Ipuapyxau
3a0onyBama — MPHUCYCTBOTO Ha AmjadeTec, XWIIEPTEH3Wja, XpOHWYHA OyOpexHa OOJIECT WIM XPOHHWYHA CpIeBa
c1a00CT 3HAYUTEITHO ja BIONTYBaaT MporHo3ara. Pexabunmranija u IpoMeHa Ha KHBOTECH CTHII — MPUIAPKYBAE KOH
NpEernopakuTe 3a HCXpaHa, (HM3MYKa aKTHBHOCT, NPEKMH Ha NYyIICHEe W pEeIOBHA Tepamuja ja mogoOpyBaat
JOJITOPOYHATA IIPOTHO3a U IO HAMAJTyBaaT PHU3HUKOT OJI TOBTOPEH HHPAPKT.

Knyuynn 300poBH: akyTeH MHOKapeH HHGAPKT, MOHUTOPHHT, TPETMaH, JIEKyBambe.

1. BOBE]

AXYTHHOT MHOKaplieH MH(apKT NPETCTaByBa MTHAa M JKUBOTO3arpo3yBauka cOCTOj0a M € BOJeYKa MpUYMHA 32
CMPTHOCT NIOBp3aHa CO KapAHOBAaCKyJapHHUTe 3a00iyBama. [lonaTonu on uctpaxysama Bo Obeauneroro Kpancrso
yKa)KyBaaT JieKa OKOJIy IOJIOBHHA Of MAaIlMEHTUTE KOW J0KMBYBaaT MHUOKapJeH WH(ApPKT ymMHpaaT BO mpBute 28
JICHa Of HaCTaHYBabETO, NPH IITO HAjrOJIEM JIeNl OJf CMPTHHTE MCXOJAU (OKOJY TPH YETBPTHUHH) CE CIIy4yBaaT BO
npBute 24 yaca. MuokapaHHOT HH(APKT ce AeduHMpa Kako HEKpo3a Ha JEl Of CPLEBHOT MYCKYJ, Haj9eCTO
pe3ynTaT Ha IPeKHH Ha IPOTOKOT Ha KPB HU3 €AHA 07 KOpoHapHHUTe aprepun. Kora moafa /1o mesocHa okirys3uja Ha
KOPOHApHHOT call, CHA0AyBAKETO CO KUCIOPO JI0 IeJI OJf MHOKApOT C€ MPEKNHYBa, IITO JOBEIyBa 10 YMUPAE Ha
KapauomMuonuTHTe. CpHeBHOT MYCKyJ MMa KOHTHHYHpaHa MOTpe0da o7 KHCIOPOJ U XPaHIUBH MaTepuy, Ma CEKoe
HapylIyBamke BO KOpOHAapHaTa IMPKYyJlalyja MOXeE Ja IPEeIW3BHKAa CEPHO3HO OIITeTyBame. Kaj mammeHTH co
KOpOHapHa apTepucka 00JIecT, apTepUUTe KOM I'0 HCXPAaHYBaaT CPLUETO CE CTECHETH, IITO 3HAYUTEIIHO TO OTEKHYBa
IIPOTOKOT Ha KPB U CO3/]aBa YCJIOBH 32 HACTAaHyBamke Ha HH(APKT.

1.1. Hex na Tpynor: ['maBHM nenu Ha oBoj Tpyx ce: Jla ce mpuka)ke 3HaYCHETO HA paHaTa M TOYHA JWjarHosa Ha
aKyTeH MUOKapJeH MH(APKT, cO NOCeOeH aKLEHT Ha yJoraTa Ha COBPEMEHHTE JMjarHOCTHMYKH METOAM BO eIMHMIA
3a MHTEH3MBHO JIeKyBame. Jla ce aHaim3MpaaT MPOTOKOJHUTE U CTaHAAPAWTE 3a TPETMaH Ha MAIlMEHTH CO aKyTeH
MHUOKap/ieH MH(ApKT, BKIy4yBajKi MEIMKaMEHTO3€H TPETMaH, HHBa3MBHH MPOLIEAYPH U MOJPIIKA HA BUTAITHHUTE
¢yukuu. Jla ce ncrakHe yiorara Ha MEAUIMHCKHOT MEPCOHAI, 0COOEHO Ha MEIUIIMHCKUTE CECTPH / TEXHHUYApH BO
TpIKara, eayKanujara M IICHXOCONIMjaJHaTa IOJUIpIIKa Ha IAIMEHTUTE CO aKyTeH MHOKapJAeH HH(papKT BO
eIMHNIaTa 33 UHTCH3MBHA HeTa.

1.2. Marepujanun u mMeroau: Bo 0Boj Tpyn € KOPHCTCH AECKPHIITUBCH METOXI Ha paboTa, co IeN aHAIW3a |
NIPUKa)KyBambe Ha COBPEMEHHMOT IpHCTAll KOH JAWjarHo3aTa, TPETMAHOT M MOHHTOPHHTOT Ha MAalUMEeHT CO aKyTeH
MHOKap/ieH HH(apKT BO €AMHUINA 3a MHTEH3UBHO JeKyBame (ENJI).

Marepujanure ce NpUOpaHH OJf peleBaHTHA CTPy4YHA JHTEpaTypa, HAy4YHH CTATHH, MEJUIMHCKH YyNaTCTBa U
MIPOTOKOJIM HaMEHETH 3a TPETMaH Ha aKyTHH KOPOHAPHHM CHHIPOMH, M3MAJCHHM O] JIOMAIIHH M Mel'yHapOJIHH
3IpyKeHnja 3a kapauosoruja (kako mto ce ESC — European Society of Cardiology, ACC — American College of
Cardiology, u npyru).

2. PE3YJITATHU

Tabena op.1 (Ilpuka3 na nodamovyu 3a nayuenmu co Akymen Muoxkapen Hngpapxkm 6o Knunuuka boanuya -
HImun 3a 2022, 2023 u 2024 200una)

2022 rom. 191 manuenTn
2023 rom. 218 manueHTH
2024 ron. 240 manueHTH

W3zBop: Knnanuka bonauua — ltun
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3. JUCKYCHJA

Cnopen obpabotenure noparor 3a 2022 roguHa nmame 191 manueHT co akyTeH MuokapaeH uHdakT Bo KimmHuuka
Bomauma - ltun, ciopae moyioT MEOKapIHAOT HH(PAPKT IMOBEKE € 3acTalleH Kaj MakuTe, 1ma Taka umame 134 maxxu
u 57 KeHu.

Ox oBme 191 mammeHT co MHOKapAeH WH(ApKT CO MEIMKAMEHTO3HAa Tepamuja JIEKyBaHH ce 3 manueHTH, 85
nareHTH ce ekyBaan co CABG tperman, u 103 manuenTn co PCI TpeTtman.

Bo 2023 rogmaa umame 218 mammeHTH cO MHOKapIeH WH(APKT, CIIOpe MOJIOT U BO OBa TOJMHA MMaMe MOToJeM
0poj Ha uH(papKTH Kaj Maxkute, 150 ce ox Mamky o a 68 ce o/ JKEHCKH TTOJI.

Cnopen BUAOT Ha JieKyBame Bo 2023 ronuHa MMame 5 ManUeHTH JIEKyBaHU CO MEAMKAaMEHTO3Ha Tepanuja, 89 ce
nexyBanu co CABG tperMman, u 114 nauuentu co PCI Tperman.

4. 3AKJIYUYOK

MuokapAHHOT MH(ApKT OCTaHyBa €IHO OJl HajueCTUTE U HajCEpPUO3HHUTE KapAHOBACKYJIApHH HapyllyBarba, UH]
HCXOJ] BO TOJIEeMa Mepa 3aBUCH 0]l Op3uHaTa Ha JUjarHOCTHLMpAmhe U HaBPEMEHOTO 3allOYHyBame Ha Tepanujara.
CoBpeMeHHTE HWHTEPBEHIHMH KaKO IIEPKyTaHAaTa KOpPOHapHa MHTEPBEHIHja W TPOMOOIUTHYKATa Teparmmja
3HAYUTEHO TH MONo0pyBaaT MIAHCHUTE 3a MPEXHWBYBAlkC¢ W ja HAMallyBaaT II0jaBaTa Ha KoMIutMKarmw. IloceOHO
3HaYyajHa € yJorara Ha 3JpaBCTBEHHUTE MPO(ECHOHAIIIHN, KOU MPEeKy KOHTHHYHpaHa IPpUKa, eayKalHja | MOIpIIKa,
NPUIOHECYBaaT KOH IMono0pa ajanTanyja Ha NMALMEHTHTE MO MpekuBeaH MH(apKT. VHTErpupaHUOT MpUCTAl KOj
omngaka UTCH TPETMaH, pexaOuiIuTanyja U MpeBeHIHja ¢ KIy4YeH 3a Mogo0pyBame Ha IPOTHO3aTa | 32 3TOJIEMYBambe
Ha KBAJIUTETOT Ha )KUBOT Ha MAI[MCHTUTE.

JUTEPATYPA

Atkins, D. L., Berger, S., Duff, J. P., Gonzales, J. C., Hunt, E. A, Joyner, B. L., et al. (2015, November). Part 11:
Pediatric basic life support and cardiopulmonary resuscitation quality: 2015 American Heart Association
guidelines update for cardiopulmonary resuscitation and emergency cardiovascular care. Circulation, 132(18
Suppl 2).

Berg, D. D., Wiviott, S. D., Braunwald, E., Guo, J., Im, K., Kashani, A., Gibson, C. M., Cannon, C. P., Morrow, D.
A., Bhatt, D. L., Mega, J. L., O’Donoghue, M. L., Antman, E. M., Newby, L. K., Sabatine, M. S., & Giugliano,
R. P. (2018). Modes and timing of death in 66,252 patients with non-ST-segment elevation acute coronary
syndromes enrolled in 14 TIMI trials. European Heart Journal, 39(42), 3810-3820.

Budnik, M., Pigtkowski, R., Ochijewicz, D., Zaleska, M., Grabowski, M., & Opolski, G. (2021). Pathophysiology of
Takotsubo syndrome as a bridge to personalized treatment. Journal of Personalized Medicine, 11(9), 879.
Deng, D., Liu, L., Xu, G., Gan, J., Shen, Y., Shi, Y., Zhu, R., Lin, Y. (2018). Epidemiology and serum metabolic
characteristics of acute myocardial infarction patients in chest pain centers. Iranian Journal of Public Health,

47(7), 1017-1029.

Haig, C., Carrick, D., Carberry, J., Mangion, K., Maznyczka, A., Wetherall, K., McEntegart, M., Petrie, M. C,,
Eteiba, H., Lindsay, M., Hood, S., Watkins, S., Davie, A., Mahrous, A., Mordi, I., Ahmed, N., Teng Yue May,
V., Ford, 1., Radjenovic, A., Welsh, P., ... Berry, C. (2019). Current smoking and prognosis after acute ST-
segment elevation myocardial infarction: New pathophysiological insights. JACC: Cardiovascular Imaging,
12(6), 993-1003.

Neumar, R. W., Shuster, M., Callaway, C. W., Gent, L. M., Atkins, D. L., Bhanji, F., et al. (2015, November). Part
1: Executive summary: 2015 American Heart Association guidelines update for cardiopulmonary resuscitation
and emergency cardiovascular care. Circulation, 132(18 Suppl 2).

Ohashi, J., Sakakura, K., Sasaki, W., Taniguchi, Y., Kani, K., Yamamoto, K., Tsukui, T., Seguchi, M., Wada, H.,
Momomura, S. I., & Fujita, H. (2021). Usefulness of 500-m walk electrocardiogram test on clinical outcomes
in patients with ST-segment elevation myocardial infarction. Heart and Vessels, 36(1), 48-57.

Salamanca, J., & Alfonso, F. (2023). Takotsubo syndrome: Unravelling the enigma of the broken heart syndrome?—
A narrative review. Cardiovascular Diagnosis and Therapy, 13, 1080-1103.

Santoro, F., Mallardi, A., Leopizzi, A., Vitale, E., Rawish, E., Stiermaier, T., Eitel, I., & Brunetti, N. D. (2021).
Current knowledge and future challenges in Takotsubo syndrome: Part 2—Treatment and prognosis. Journal of
Clinical Medicine, 10(3), 468.

Tan, B., Chen, L., Yan, S., Pan, H., Zhang, J., & Wei, H. (2024). Risk of stress cardiomyopathy associated with
selective serotonin reuptake inhibitors and serotonin and norepinephrine reuptake inhibitors: A real-world
pharmacovigilance analysis. Scientific Reports, 14, 15167. https://doi.org/10.1038/s41598-024-66155-1

421


https://doi.org/10.1038/s41598-024-66155-1

KNOWLEDGE — International Journal
Vol.72.4

422



KNOWLEDGE — International Journal
Vol.72.4

ENDOSCOPIC INGUINAL HERNIA REPAIR: EVALUATION OF EARLY
POSTOPERATIVE OUTCOMES

Nikola Trokovski
Clinical Hospital Stip, Republic of North Macedonia, n.trokovski@yahoo.com

Abstract: Laparoscopic inguinal hernia repair has been established since the early 1990s as minimally invasive
techniques gained prominence in general surgical practice. Inguinal hernias represent one of the most prevalent
conditions in general surgery, accounting for approximately 80% of all anterior abdominal wall hernias. These
hernias can substantially impair patient quality of life, causing pain, restricted physical activity, reduced work
capacity, and limitations in performing daily tasks. Surgical intervention remains the only definitive treatment, with
multiple operative approaches available, each associated with specific risks and clinical outcomes.

This study presents a combined retrospective and prospective analysis evaluating the clinical outcomes of
laparoscopic inguinal hernia repair in a cohort of 80 patients. The analysis focused on intraoperative and early
postoperative complications, postoperative pain management, and the time required for patients to return to work
and resume normal activities. All participants were male patients aged 18 years or older, with diagnoses confirmed
through standardized clinical assessment.

No major intraoperative complications were observed. Minor early postoperative complications occurred in six
categories: urinary retention (2.5%), seroma formation (5.0%), wound hematoma (3.75%), hydrocele formation
(2.5%), ischemic orchitis (1.25%), trocar-related complications (1.25%), and transient neurological symptoms
including numbness or paresthesia (3.75%). Analgesic requirements were minimal, with an average consumption of
3.0 pills per patient during the immediate postoperative period. The mean time to return to work and normal daily
activities was 3.5 + 1.4 days, demonstrating rapid postoperative recovery.

The observed complication rates and recovery periods are comparable to or superior to those reported in prior
studies evaluating both laparoscopic and open hernia repair techniques. These findings reinforce the safety, efficacy,
and clinical reliability of laparoscopic inguinal hernia repair when performed by experienced surgeons. Key factors
contributing to optimal outcomes include precise surgical technique, structured perioperative management, and
careful patient selection.

Laparoscopic inguinal hernia repair represents a technically robust and clinically effective approach, characterized
by low intraoperative and postoperative complication rates, minimal postoperative pain, and expedited return to
daily and occupational activities. These advantages enhance overall patient well-being, quality of life, and
satisfaction with surgical care. The evidence supports the continued adoption of laparoscopic techniques as a
preferred approach in contemporary hernia surgery, emphasizing the critical role of surgical expertise, adherence to
standardized protocols, and ongoing professional development to maintain high standards of patient outcomes.
Keywords: laparoscopic hernia repair, inguinal hernia, postoperative complications, recovery, surgical outcomes

1. INTRODUCTION

Inguinal hernias represent one of the most prevalent surgical pathologies, affecting approximately 3—7% of the
global population, with a male-to-female ratio of roughly 10:1, primarily due to anatomical differences in the
inguinal canal. Historically, open tissue-based suture repairs were the standard; however, the advent of prosthetic
tension-free techniques has largely supplanted these methods, offering reduced recurrence rates and lower incidence
of chronic postoperative pain.

Over the past two decades, laparoscopic hernia repair has become increasingly adopted, accounting for 16.8-41.0%
of hernioplasties in the United States. Its minimally invasive nature contributes to lower rates of wound infection,
expedited recovery, and reduced postoperative pain. The two principal laparoscopic approaches are transabdominal
preperitoneal (TAPP) and total extraperitoneal (TEP) repair, both employing mesh to reinforce the myopectineal
orifice, addressing indirect, femoral, and obturator hernia defects.

The present study aims to systematically assess perioperative complications associated with laparoscopic mesh
repair of inguinal hernias, providing clinically relevant data on early recovery and supporting evidence-based
surgical decision-making.

2. MATERIALS AND METHODS

This study utilized a combined retrospective and prospective design to evaluate outcomes of laparoscopic inguinal
hernia repair. The patient cohort included individuals treated at the Department of General Surgery, Clinical Hospital
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— Stip (Republic of North Macedonia), and the Department of Special Surgery, University Multidisciplinary Hospital
UMBAL “St. George,” Medical University — Plovdiv (Republic of Bulgaria).

The prospective component spanned December 2019 to December 2021, whereas the retrospective component
included cases from January 2016 to December 2017. All procedures were performed under general anesthesia with
patients in the supine position and a Foley catheter in place. A single prophylactic dose of third-generation
cephalosporins was administered preoperatively.

Data collected encompassed patient demographics, operative details, and postoperative outcomes, including age,
sex, ASA classification, operative duration, intraoperative and postoperative complications, length of hospital stay,
and hernia recurrence.

Two laparoscopic techniques were employed: Transabdominal Preperitoneal (TAPP) and Totally Extraperitoneal
(TEP) repair. Port placement varied according to technique: in TEP, ports were positioned in a linear fashion from
the pubic bone to the umbilicus; in TAPP, ports were placed at the umbilicus and along the bilateral mid-clavicular
lines.

In the TEP approach, the preperitoneal space was developed without breaching the peritoneum, whereas TAPP
required creation and subsequent closure of a peritoneal flap extending from the medial umbilical ligament to the
anterior superior iliac spine. A 10 x 15 cm polypropylene mesh was inserted to cover the entire myopectineal
orifice, addressing direct, indirect, and femoral hernias, and was secured with a 5 mm tacker.

3. RESULTS
Patient demographics and hernia characteristics are summarized in Table 1.

Table 1: Demographic data of the patients and characteristics of the hernias

| Variable | N% |
Number of patients 80 (100)
Age, mean = SD 45.6 +14.9
Sex
Male 80 (100)
Female 0
Site of hernias
Right inguinal 25 (31.25)
Left Inguinal 23 (28.75)
Bilateral 32 (40)

Source: Author Nikola Trokovski
All surgical procedures were performed under general endotracheal anesthesia.

Table 2: Dividing of patients by ASA

Classification by ASA TAPP/TEP
ASA 1 47 (58,75)
ASA?2 31 (38.75)
ASA3 2(2.5)
ASA 4 0

Source: Author Nikola Trokovski
The mean operative time was 151.13 + 32.0 minutes.

Early postoperative complications (within 30 days) were minimal and are detailed in Table 3.

Postoperative complications Operating method (TAPP/TEP)
n%

infection - light 4(5)

hematoma on the wound 3(3,75)

urine retention 2(2,5)

hydrocele 22,5

paresthesia 33,75

neurological pain 33,75
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trocar complications 1(1,25)
total 16 (20)

Source: Author Nikola Trokovski

Minor surgical site infections occurred in four patients following laparoscopic repair, while postoperative
hematomas were observed in three cases.

One patient presented with low-grade fever (up to 37.8°C), serous wound exudation, localized pain, and general
malaise on postoperative days 3-5. Microbiological analysis of wound swabs was sterile. Secondary wound
management included removal of suture material and placement of additional stitches, and clinical symptoms
resolved within 5-6 days following administration of broad-spectrum antibiotics and NSAIDs.

Urinary retention was effectively managed with temporary catheterization and tamsulosin hydrochloride, with
complete resolution of symptoms by postoperative day three. Hydrocele was diagnosed clinically and confirmed via
ultrasound. Postoperative neurological pain was reported in three patients and successfully managed with analgesics
and NSAIDs. No intraoperative injuries to adjacent structures were observed.

Table 4 summarizes postoperative pain scores during the immediate postoperative period.

Pain Endoscopic operating method mean + SD
1 hour 3.0£2.6
2 hour 1.8+£2.7
3 hour 1.4+£2.0

Source: Author Nikola Trokovski

Overall, laparoscopic inguinal hernia repair demonstrated a low incidence of early postoperative complications,
rapid recovery, and no major adverse intraoperative or postoperative events, supporting the safety and efficacy of
this minimally invasive approach.

4. DISCUSSION

Laparoscopic hernioplasty demonstrates multiple clinical advantages over conventional open repair, including
superior cosmetic outcomes, minimal postoperative wound pain, reduced hospital stay, and expedited return to daily
and occupational activities (Ulutas et al., 2025). The findings of this study reinforce the current body of evidence
indicating that laparoscopic repair constitutes a safe and efficacious approach for the management of inguinal
hernias, demonstrating complication rates that align with those documented in contemporary surgical literature
(Huerta et al., 2025; Khewater et al., 2024).

Recent controlled trials report seroma formation rates ranging from 0.5% to 38%, urinary retention from 0.4% to
8%, and persistent postoperative pain from 0.3% to 25%, consistent with the findings of this cohort (Chaouch et al.,
2023; Dong et al., 2023; Tholix et al., 2025). The absence of major intraoperative or postoperative complications
further emphasizes the safety profile of laparoscopic approaches, particularly when performed by experienced
surgeons, despite some studies suggesting slightly higher perioperative risks compared to open procedures (Li et al.,
2024; Arunthavanathan et al., 2025).

Previous large-scale studies provide a comparative context: MacFayden documented a 10.3% morbidity rate in 359
laparoscopic hernia repairs, Phillips reported 10% in 3,229 procedures, Geis observed 5.2% in 450 repairs, and
Arregui reported 8.4%, with subsequent reports indicating 4.7-15.9% overall complication rates. These findings are
consistent with recent systematic reviews comparing laparoscopic and robotic hernia repair outcomes (Khewater et
al., 2024; Huerta et al., 2025). Major bleeding, though uncommon, may occur due to injury of the iliac or inferior
epigastric vessels, particularly within the “triangle of doom,” necessitating prompt suture or clip control.

Ischemic orchitis and hydrocele remain relatively rare complications; in this series, ischemic orchitis occurred in
1.25% and hydrocele in 2.5% of patients. Seroma formation was observed in 5% of cases, with systemic antibiotics
administered only when clinically indicated (Zeng et al., 2024). Postoperative neurological symptoms may arise
from clip placement near the iliopubic tract or femoral vessels, affecting branches of the genitofemoral, femoral, or
lateral femoral cutaneous nerves, typically resolving with conservative management (Peng et al., 2025). Notably, no
bowel injuries were recorded, underscoring the safety of laparoscopic techniques in skilled hands.

Technical considerations, including meticulous closure of trocar insertion sites and controlled evacuation of
pneumoperitoneum, are essential to prevent port-site herniation and minimize postoperative discomfort (Dong et al.,
2023). Patient selection remains critical, particularly in individuals with prior abdominal surgeries, comorbid
cardiovascular or pulmonary conditions, or obesity. While laparoscopic repair requires advanced instrumentation
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and entails higher procedural costs, the benefits of reduced surgical trauma, shorter hospitalization, and faster
recovery may justify the investment, enhancing overall patient outcomes (Arunthavanathan et al., 2025; Li et al.,
2024).

5. CONCLUSION

The surgical management of inguinal hernias remains a complex challenge for surgeons, requiring comprehensive
knowledge and proficiency in both conventional and endoscopic techniques. Laparoscopic hernioplasty has
increasingly expanded its role worldwide and represents a safe and efficacious procedure when performed by
experienced surgeons with specialized training. It is particularly advantageous in the management of bilateral and
recurrent hernias, providing favorable outcomes in terms of postoperative pain, morbidity, and overall patient
recovery. Minimally invasive surgery continues to demonstrate significant advancements and excellent results,
especially in high-volume centers with skilled operators. Currently, many laparoscopic hernioplasties are performed
on an outpatient basis, achieving rapid postoperative recovery and superior cosmetic results.

REFERENCES

Arunthavanathan, D., et al. (2025). The Danish Inguinal Randomized Controlled Trial (DIRECT): Robotic-assisted
inguinal hernia repair is associated with a shorter operative time than conventional laparoscopy. Surgical
Endoscopy, 39(5), 2345-2352. https://doi.org/10.1007/s00464-025-03402-y

Chaouch, M. A., et al. (2023). A systematic review and meta-analysis of hernia sac fixation techniques in
laparoscopic inguinal hernia repair. BMC Surgery, 23(1), 147. https://doi.org/10.1186/s12893-023-02147-8

Dong, H., et al. (2023). Safety of unfixed mesh in laparoscopic total extraperitoneal inguinal hernia repair: A meta-
analysis. Surgical Innovation, 30(2), 123-130. https://doi.org/10.1016/j.surfin.2023.02.005

Huerta, S., et al. (2025). A systematic review of open, laparoscopic, and robotic inguinal hernia repair techniques:
Outcomes and comparative effectiveness. Journal of Robotic  Surgery, 19(2), 123-135.
https://doi.org/10.1007/s11701-025-01002-3

Khewater, T., et al. (2024). Comparing robot-assisted and laparoscopic inguinal hernia repair: A systematic review
and meta-analysis. Journal of Minimally Invasive Surgery, 31(4), 210-218.
https://doi.org/10.1016/j.jmis.2024.03.005

Li, X., et al. (2024). Meta-analysis of the effectiveness and safety of robotic-assisted versus laparoscopic
transabdominal  preperitoneal repair for inguinal hernia. PLOS ONE, 19(4), e0298989.
https://doi.org/10.1371/journal.pone.0298989

Peng, L., et al. (2025). The effect of peri-operative pain neuroscience education on recovery after laparoscopic
inguinal hernia repair. Scientific Reports, 15(1), 5678. https://doi.org/10.1038/s41598-025-86534-6

Tholix, A. M., et al. (2025). Laparoscopic inguinal hernia repair with self-fixated meshes: A randomized controlled
trial. Surgery, 157(1), 45-52. https://doi.org/10.1016/j.surg.2024.09.010

Ulutas, M. E., et al. (2025). Comparison of open and laparoscopic inguinal hernia repair: A prospective randomized
study. Journal of Surgical Research, 295, 45-52. https://doi.org/10.1016/j.js5.2024.12.010

Zeng, D., et al. (2024). Outcomes from a new modified single needle laparoscopic technique for pediatric inguinal
hernia repair. Scientific Reports, 14(1), 12345. https://doi.org/10.1038/s41598-024-62769-7

426


https://doi.org/10.1007/s00464-025-03402-y
https://doi.org/10.1186/s12893-023-02147-8
https://doi.org/10.1016/j.surfin.2023.02.005
https://doi.org/10.1007/s11701-025-01002-3
https://doi.org/10.1016/j.jmis.2024.03.005
https://doi.org/10.1371/journal.pone.0298989
https://doi.org/10.1038/s41598-025-86534-6
https://doi.org/10.1016/j.surg.2024.09.010
https://doi.org/10.1016/j.jss.2024.12.010
https://doi.org/10.1038/s41598-024-62769-7

KNOWLEDGE — International Journal
Vol.72.4

CASE REPORT - DUPLEX COLLECTING SYSTEM WITH ECTOPIC URETER
INSERTING INTO THE PROSTATIC SEGMENT OF THE URETHRA

Elena Nakova
University “Goce Delcev”, Stip, North Macedonia, elena nakov@yahoo.com
Antonio Gligorievski
Faculty of Medical Sciences, University “Goce Delcev”, Stip, North Macedonia, atglmed@gmail.com
Nezafet Murtezan
PHI University Clinic for Surgical Diseases “St. Naum Ohridski”, Skopje, North Macedonia,
dr.nezafet@yahoo.com
Elena Stojanovska
Ss. Cyril & Methodius University, Skopje, North Macedonia, el.stojanovska24@gmail.com

Abstract: Congenital anomalies of the urinary tract include a broad range of variations, from subtle deviations to
complex structural malformations. Among these, duplex collecting systems are relatively common, identified in
roughly 0.7% of the population, while ectopic ureters are much less frequent, with a prevalence ranging between
0.025% and 0.05%. In male patients, ectopic ureters most often terminate in the prostatic urethra, seminal vesicles,
or vas deferens. Because such anomalies are frequently asymptomatic, they are often discovered incidentally during
imaging performed for unrelated reasons, which can make diagnosis particularly challenging. The purpose of this
case report is to describe the incidental detection of a duplex collecting system with an ectopic ureter inserting into
the prostatic segment of the urethra in a 36-year-old male. The patient was initially referred for computed
tomography urography after ultrasound demonstrated a dilated tubular structure suggestive of congenital
abnormality. CT urography confirmed the presence of a duplex system in the left kidney, demonstrating a markedly
dilated ectopic ureter, measuring up to 4.5 cm in diameter, that drained the upper pole calyx and descended distally
to the prostatic urethra. The findings were associated with severe calyceal distension, proximal urethral dilation, and
mechanical displacement of adjacent structures, including anterior displacement of the pancreatic tail and
impression upon the posterior bladder wall. In addition, dual arterial supply to the left kidney was demonstrated,
representing an additional anatomical variation relevant to surgical planning. The right kidney was unremarkable.
These results underscore the importance of advanced cross-sectional imaging in revealing both the collecting system
configuration and vascular anatomy, which are critical for diagnosis and therapeutic planning. Although many
collecting system anomalies remain without symptoms, the considerable dilation and impaired drainage observed in
this case highlight the potential for future complications, including infection, obstruction, or loss of renal function.
The conclusion drawn from this report is that detailed imaging plays a pivotal role not only in identifying rare
ureteral insertions but also in assessing their structural and functional impacts. Recommendations for practice
emphasize close monitoring in asymptomatic cases, interdisciplinary evaluation involving radiologists and
urologists, and early consideration of surgical correction if symptoms or progressive changes occur. Additional
elements of interest in this case, such as the dual renal arteries and mass effect on neighboring organs, illustrate that
congenital anomalies may extend their clinical relevance beyond the urinary tract alone. This case contributes to the
growing documentation of rare ureteral terminations in males and supports the importance of vigilant imaging
review for accurate detection and individualized management planning.

Keywords: ectopic ureter, anatomical ureteral variations, duplex collecting system, urinary tract anomalies, ectopic
ureter with prostatic urethral insertion

1. INTRODUCTION

The ureters serve as tubular conduits for urine produced in the kidneys during the process of renal filtration,
transporting it to the bladder, which it is expelled via the urethra during urination. Anatomically, a ureter is 20—30
cm long and 3-4 mm in diameter. Radiologically, the ureter is divided into several segments: abdominal, pelvic, and
intramural.

There are several anatomical variations of the ureters, including duplex collecting systems, bifid ureters,
ureteroceles, and ectopic ureters. In clinical practice, numerous sub-variations or combinations of these anomalies
may be observed. Among them, the duplex collecting system is one of the most frequently encountered, with a
prevalence of 0.7% in the general population and 2-4% among individuals presenting with urinary symptoms.
Ectopic ureters are less common, with a prevalence of 0.025-0.05%, occurring more frequently in females than
males at a ratio of 10:1.
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These anomalies are often asymptomatic and detected incidentally during routine imaging. However, in certain
cases, they may give rise to clinical conditions such as hydronephrosis, urinary tract infections, vesicoureteral reflux,
or urinary incontinence, the latter being more common in females. Diagnostic modalities for identifying such
anatomical variations include ultrasound of the urinary tract and abdomen, intravenous urography, CT urography,
voiding cystourethrography (VCUG), and MR urography.

If these anomalies do not result in clinical symptoms, no treatment is usually required. However, if symptomatic,
management may involve surgical intervention such as cutaneous ureterostomy, ureteral reimplantation, or
ureteropyelostomy. In differential diagnosis, ectopic ureters can resemble ureteroceles or bladder diverticula.

2. CASE PRESENTATION

A 36-year-old male presented to the Radiology Department at the University Clinic for Surgical Diseases “St. Naum
Ohridski” with a referral from his primary care physician for CT urography. During a routine check-up, a dilated
tubular structure was detected on ultrasound, raising suspicion of a congenital megaureter.

CT urography was performed. On the non-contrast (native) series, a tubular structure originating from the upper pole
of the left kidney was observed, extending distally and posterior to the ureterovesical junction. Upon administration
of intravenous contrast, normal accumulation, absorption, and excretion were noted. A clearly delineated duplex
collecting system was visualized in the left kidney. From the upper calyceal group, a significantly dilated ectopic
ureter—measuring up to 4.5 cm in diameter—was traced distally to its insertion into the prostatic segment of the
urethra.

Figure 1. Axial CT view of the ectopic megaureter Figure 2. Sagittal CT view of the ectopic ureter
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|

Source: Author's research Source: Author's research

Figure 3. Coronal CT view of the ectopic ureter Figure 4. Ectopic ureter inserting into the
prostatic urethra
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Due to retained content within the ectopic ureter and impaired elimination, the upper group calyces showed notable
dilation, with an anteroposterior diameter of up to 10 cm, and the initial urethral segment was dilated to 13 mm.

A second pyelocaliceal system was identified draining the middle and lower calyces, with its ureter inserting
normally into the bladder and demonstrating contrast excretion.

The left kidney was also found to have dual renal arterial supply from the abdominal aorta, with arterial branches
spaced 8 cm apart. The proximally dilated calyx of the upper pole caused anterior displacement of the pancreatic
tail, while the distal pelvic segment of the ectopic ureter caused impression on the posterior bladder wall.
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The right kidney displayed normal morphology and parenchymal architecture, with a well-visualized pyelocaliceal
system and ureter throughout its length. Other abdominal parenchymal organs appeared normal on CT.

3. DISCUSSION

This case highlights a rare anatomical variation involving a duplex collecting system with an ectopic ureter
terminating in the prostatic segment of the urethra. While duplex systems are among the most common congenital
anomalies of the urinary tract, affecting approximately 0.7% of the general population, the occurrence of an ectopic
ureter—particularly one inserting into the male urethra—is exceedingly rare, with an estimated prevalence of 0.025-
0.05% and a marked predilection for the female population (female-to-male ratio of 10:1).

The clinical significance of these anomalies lies in their typically asymptomatic nature, often being discovered
incidentally during imaging for unrelated conditions. In this patient, the ectopic ureter was first suspected during
routine ultrasound due to the presence of a dilated tubular structure, subsequently confirmed by CT urography,
which remains the gold standard in visualizing complex urinary tract anatomy.

In males, ectopic ureters can terminate in various locations distal to the bladder, including the prostatic urethra,
seminal vesicles, ejaculatory ducts, or vas deferens. These insertions are usually not associated with incontinence,
unlike in females where ectopic ureters may bypass the external sphincter. However, they can still lead to
complications such as urinary tract infections, obstruction, or hydronephrosis, as seen in our patient, who exhibited
significant upper pole calyceal dilation and ureterectasia.

The detection of dual renal arteries supplying the left kidney further complicates the anatomical landscape,
underscoring the importance of detailed vascular mapping, particularly in planning any surgical intervention.
Compression effects on adjacent structures, such as the displacement of the pancreatic tail and posterior bladder wall
impression, also illustrate the mechanical consequences of severe ureteral dilation.

Management strategies are dictated by symptomatology and functional assessment. In asymptomatic cases without
renal compromise, conservative monitoring is often sufficient. In contrast, symptomatic patients or those with
declining renal function may require surgical correction, such as ureteral reimplantation, ureteropyelostomy, or
nephroureterectomy, depending on the degree of renal contribution and obstruction.

This case emphasizes the importance of considering anatomical variants in patients with atypical urinary tract
findings and the value of high-resolution imaging in diagnosis. Early recognition and individualized treatment
planning can prevent long-term complications and preserve renal function.

4. CONCLUSION

Congenital anomalies of the urinary tract, such as duplex collecting systems and ectopic ureters, although often
clinically silent, can pose significant diagnostic and therapeutic challenges when symptomatic. This case
underscores the importance of detailed imaging in identifying such variations, particularly when they present
atypically, as in the male patient described, with an ectopic ureter inserting into the prostatic urethra.

While many anatomical variants remain incidental findings, the presence of ureteral dilation, impaired drainage, and
compression of adjacent structures—as seen in this patient—warrants clinical attention and often necessitates further
intervention. Recognizing these anomalies early enables timely management, which can prevent complications such
as infection, hydronephrosis, and renal function loss.

Ultimately, this case adds to the limited body of literature on male ectopic ureters and highlights the need for
continued awareness and reporting of rare urinary tract variations to guide future diagnosis and treatment strategies.
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Abstract: Most tumor markers are specific biomolecules present in higher concentrations than normal reference
values in the serum of patients with a certain type of cancer. These molecules are produced by the cancer itself or
the patient's body, which results in a metabolic or immune response of healthy cells due to the presence of cancer
cells in the patient. According to the chemical structure, tumor markers can be enzymes, specific proteins,
glycoproteins, various antigens, hormones, specific receptors, etc. PSA is a specific glycoprotein by chemical
structure and is secreted by the acini and ducts of the prostate gland. Healthy prostate cells secrete it in normal
concentrations from 0 to 4 ng/ml, while cancerous prostate cells secrete it in much higher concentrations. The tumor
marker PSA is tissue-specific, that is, it is specific only for prostate diseases when its concentration increases many
times. The concentration of tumor markers is determined to precisely monitor the success of the applied therapy in
conditions of an already established diagnosis of the disease. Certain elevated PSA values may indicate progression
of prostate disease or recurrence, or an inadequate response to prescribed therapy, while decreased PSA values
indicate successful treatment for the disease and an adequate response of the body to it. The prostate is an important
part of the male reproductive system whose role is to produce prostatic secretion that participates in the production
of sperm, by mixing it with seminal fluid from the testicles. Prostatic secretion has a nutritional and protective role
for sperm on their way to the egg in the uterus, so it facilitates the movement of sperm, creates an ideal acidic
environment for their survival and contains substances with nutritional and energy value such as immunoglobulins,
prostaglandins, fructose, citric acid, various enzymes. The prostate is responsible for the production of the male sex
hormone testosterone, or dihydroxytestosterone (DHT), which is converted into testosterone under the action of the
enzyme 5-alpha-reductase in the prostate. The prostate surrounds the ureter, and therefore any disease of it such as
prostate cancer causes obstruction, i.e., urinary retention. Prevention of the disease is timely care for the general
health of a man. The level of concentration of total PSA was examined in healthy male patients aged 40-80 years
with diagnosed prostate cancer. The level of total PSA was also monitored in the same patients treated with
appropriate anticancer therapy (Flutamid), and the effectiveness of the prescribed therapy was determined. The
results obtained showed that in the control group of patients, the levels of total PSA were within normal reference
values, while in patients with diagnosed prostate cancer, the values of total PSA significantly increased. In patients
treated with appropriate anticancer therapy with Flutamid, a decrease in the concentration levels of total PSA was
recorded, which indicates a successfully administered therapy and an appropriate response of the organism to it.
Keywords: total PSA, glycoprotein, prostate, prostatic secretion, carcinoma prostatae.

1. INTRODUCTION

In terms of frequency of occurrence, prostate cancer is the most common health problem and cause of death in men.
In the early stages, the disease is difficult to notice because no symptoms or complaints appear, and when the first
symptoms appear, it is a sign that the cancer is in an advanced stage. Therefore, urologists emphasize the importance
of preventive prostate examinations as the only way to detect the disease early. The average age of men diagnosed
with prostate cancer is about 66 years. The causes of cancer are not fully understood, but it is believed that certain
risk factors increase the likelihood of the disease, such as: age, genetic predisposition, obesity, ethnicity, exposure to
carcinogenic chemicals, heavy metals, herbicides, pesticides, excessive alcohol use, smoking. Symptoms that occur
with prostate cancer are: difficulty urinating, feeling of incomplete emptying of the bladder, slow urine stream, urine
leakage after urination, blood in the urine, blood in the semen, pain and tenderness in the lower back and pelvis (due
to the spread of the cancer), swelling and pain in the legs (due to obstruction of venous or lymphatic vessels), weight
loss, anemia, impotence. These symptoms are a sign that it is necessary to conduct a digital rectal examination of the
prostate, an ultrasound examination and laboratory tests along with determining the concentration of PSA. Prostate
cancer begins when changes in DNA occur in its cells, i.e. mutations. Mutations cause increased abnormal growth of
prostate cells and they divide faster, forming a tumor due to their accumulation. Most often, prostate cancers are
adenocarcinomas that develop from glandular cells of the prostate. Flutamide belongs to the group of drugs that
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prevent testosterone from contacting cancer cells. It acts as a selective androgen receptor (AR) antagonist,
competing with androgen hormones such as testosterone and dihydroxytestosterone (DHT) for binding to androgen
receptors in the glandular tissue of the prostate. The objectives of the study were to determine the concentration of
the tumor marker total PSA, in diagnosed prostate cancer. The role in determining the concentration of total PSA is
to monitor its level after a diagnosis of prostate cancer is made, when treatment of the disease with anticancer
therapy is started in order to see the effect of its application.

2. MATERIAL AND METHODS

The studies were conducted in male patients aged 40 to 80 years with a diagnosis of prostate cancer. The patients
were divided into three groups:

- control group of patients with normal circulating PSA levels (n=55)

- group of patients with diagnosed prostate cancer (n=55)

- group of patients treated with anticancer therapy (Flutamide) which acts as a selective antagonist of androgen
receptors (AR) (n=55).

In these groups of patients, the level of total PSA concentration in the circulation was examined.

Principle of the method: The method for determining the concentration of total PSA is a chemiluminescent,
immunometric "sandwich" method (ELISA) that uses two different antibodies specific for different epitope antigens.
The solid phase of the PSA reagent is a microtiter plate coated with monoclonal anti-PSA antibodies from rat
directed to an epitope of the PSA molecule as an antigen. The liquid phase of the reagent contains alkaline
phosphatase derived from bovine intestine conjugated to a second polyclonal anti-PSA antibody (E-Ab). The light
generated by the reaction is measured with a luminometer. The light produced is directly proportional to the PSA
concentration in the sample. The normal reference values for the level of PSA concentration in serum are PSA < 4.0
ng/ml.

3. RESULTS

The results obtained in patients diagnosed with Carcinoma prostatae, diagnosis code C 61, show clearly significantly
higher values for PSA concentration compared to the control group of patients. These patients with Carcinoma
prostatae after treatment with anticancer therapy to reduce the PSA level have visibly reduced results for total PSA
to levels close to the control group of patients. The graph clearly shows the effect of anticancer therapy with
Flutamide in reducing PSA concentration, which acts as a selective antagonist of androgen receptors (AR),
competing with androgen hormones such as testosterone and dihydroxytestosterone (DHT) for binding to androgen
receptors in the prostate.

Graph: Serum PSA level in prostate carcinoma

200
150
I A control
100
W B prostate cancer
50 (c61)
0 A— 4 B C after terapy
A control B prostate C after
cancer terapy
(c61)

Legend:

- group A, patients with normal serum PSA level (control group)

- group B, patients diagnosed with prostate carcinoma (increased serum PSA level)
- group C, patients treated with therapy to reduce serum PSA level (Flutamid)

Source: authors' research
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4. DISCUSSION

The studies were conducted in patients with a definitive diagnosis of prostate cancer, some with surgical
intervention, and others without surgical intervention on the prostate when surgical intervention is not possible due
to metastasis of the cancer to other organs, most often the colon. In both cases, drug therapy is prescribed with
regular biochemical tests for PSA concentration as an indicator of the course of the disease and the effectiveness of
the applied anticancer therapy. The results shown in the graph for PSA concentration in patients with prostate cancer
show that with the use of anticancer therapy with Flutamide, PSA concentration is evidently reduced, but it does not
return to normal reference values, i.e. they are slightly elevated above these limits. However, any reduction in the
enormously elevated PSA values in invasive prostate cancers is considered a success. The drug Flutamide works by
preventing the hormone testosterone from contacting cancer cells and acts as a selective androgen receptor (AR)
antagonist, competing with androgen hormones such as testosterone and dihydroxytestosterone (DHT) for binding to
androgen receptors in the cells of the prostate glandular tissue. Since testosterone has the effect of stimulating
prostate cancer cells to grow and multiply, this prevents its contact with its receptors that are already busy binding to
the drug, and thus prevents its effect in stimulating the growth of cancerous prostate cells. The graph clearly shows
the effectiveness of the applied anticancer therapy in patients with diagnosed prostate cancer by reducing the
concentration of PSA in the treated group of patients with Flutamide.

5. CONCLUSIONS

From the studies conducted on the level of total PSA in serum in conditions of prostate cancer in men, we draw the
following conclusions:

- reduced quality of life in patients with prostate cancer due to symptoms that occur in this disease such as difficulty
urinating, incomplete emptying of the bladder, bloody urine and semen, pain and sensitivity in the lower back and
pelvis, swelling and pain in the legs, anemia, impotence.

- it is evident that with the use of appropriate anticancer therapy (Flutamid), the negative effect of the disease is
removed.

- in conditions of prostate cancer, the concentration of total PSA in patients significantly increases compared to the
concentration in the control group of patients.

- with the use of drug therapy (Flutamid) in the treated group of patients, the level of PSA is evidently reduced to
concentrations slightly higher than those in the control group.

- Once the problem is identified, appropriate therapy is initiated to reduce serum PSA levels using anticancer
therapy that acts as a selective androgen receptor (AR) antagonist, competing with the androgen hormones,
testosterone and dihydroxytestosterone (DHT), for binding to androgen receptors in prostate cells. This prevents the
stimulation of the growth of cancerous prostate cells.
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INCIDENCE OF PATIENTS WITH BREAST CANCER IN A TWO-YEAR PERIOD
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Abstract: Breast cancer is one of the most common cancers in women worldwide, but it is not limited to them —
men can also get this type of cancer, although much less frequently. The disease begins when cells in the breast
tissue begin to grow uncontrollably and form a tumor. The causes of breast cancer are not fully understood, but
some risk factors are known, such as genetic predisposition, hormonal changes, radiation exposure, age, family
history of cancer, and other health conditions. In many cases, breast cancer can develop without any obvious
symptoms, making regular preventive care and screening crucial.

Objective: The aim of this paper is to present the incidence of breast cancer in the Republic of North Macedonia,
over a period of two years.

Materials and methods: Data on the status of breast cancer were obtained from the Institute of Public Health of the
Republic of North Macedonia. Patients with diagnosed breast cancer were included. The obtained data were
systematized and presented graphically.

Results: In 2023, 682 patients with diagnosed breast cancer were admitted to the PHI Department of Thoracic and
Vascular Surgery. Of these, 633 (92.82%) underwent surgery. In 2024, 721 patients were admitted, of which 629
(87.24%) underwent surgery. According to the division of patients by age group in 2023, the largest number of
patients are aged 61-70 years, and in 2024, the age is more than 71 years.

Conclusion: Today, thanks to advances in medicine, breast cancer can be detected at an early stage, which
significantly increases the chances of successful treatment. Early detection allows the application of various
therapies, including surgery, chemotherapy, radiotherapy and hormone therapy, which can help cure or control the
disease. In addition, the care of such patients is very important, as is psychological support for patients and their
families, since facing breast cancer can be emotionally exhausting. Improved support techniques and advice on
coping with the disease, as well as efforts to raise awareness about breast cancer, play a key role in improving the
quality of life of patients and their loved ones.

Keywords: breast cancer, nursing, morbidity

WHIUJIEHIA HA TAIIMEHTH CO KAPIIMHOM HA JOJKA3A IEPHO/ OJI IBE
TOJIVHUA

bpankuna Muanenoa-MypaTtoBcka
®daxynret 32 Meaunuacku Hayku, Yausepsurer ,,I one Jlemues®, lltun, P.CeBepra MakenoHuja,
brankica.211596@student.ugd.edu.mk
I'opnana KamyeBa MuxaunioBa
®dakynret 3a Meaununcku Hayku, Yausepsurer ,,['one Jlenues®, ltun, P.CeBepra MakeoHuja,
gordana.kamceva@ugd.edu.mk

Pe3nme: PakoT Ha /10jKa € elleH 0/l HajuecTUTE PAKOBH Kaj )KEHHUTE IIMPYM CBETOT, HO HE € OTpaHMYEeH CaMO Ha HUB
— 1 MaKUTE MOXaT Jia ce pa3doiaT oJ] OBOj TUI HA paK, HaKo MHOT'Y nopeTko. bonecra 3anmounyBa Kora KIETKUTE
BO TKMBOTO Ha JI0jKaTa IOYHYBaaT Ja pacTaT HEKOHTPOJIMPaHO U popMupaar Tymop. [IpuunHuTE 32 pak Ha g0jKa He
ce IIeJOCHO pa3jacCHETH, HO Ce I03HATH HEKOM (AaKTOPH HA PH3UK, KAKO IITO CE TCHETCKHUTE IPEIHCIO3UIINH,
XOpPMOHAJTHUTE MIPOMEHH, U3JI0KEHOCTa Ha pajdjalfija, cTapocTa, CeMejHaTa HCTOPHja Ha PaK M IPYTH 3APaBCTBECHH
ycnoBu. Bo MHOTY ciydau, pak Ha /0jka MOXe Jia ce pa3Bue 0e3 OUHIIICJAHU CUMIITOMH, IITO ja NPaBH peaoBHATA
MIPEBCHTUBHA I'PUXKa U CKPUHUHT O/ KIIYYHO 3HAYCHE.

en: Ilen Ha 0BOj TpyH € Ja ce MpHWKake WHIUACHIIATA Ha KapiuHOM Ha jaojka Bo P.CeBepna Makenonuja, BO
nepuoa o1 ABC roANHH.
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Marepwujanu u metoau: [lonatonute 3a cocrojdara Ha KapLHOM Ha JIojKa ce npeB3eMeHH o VHcTuTyToT 3a JaBHO
3npasje Ha P.CeBepHa Makenonuja. BrirydeHu ce manyeHTH co AMjarHOCTHIMPaH KaplMHOM Ha jaojka. Jloouenure
MOJATOLH C& CHCTEMAaTH3UPaHH, IPUKaKAHH TPapIUUKH.

Pesynratn: Ha J3Y VK 3a Topakanna m BackyinapHa xupypruja 3a 2023 roawHa ce NPHUMEHH IAIUCHTKH CO
JMjarHOCTHLMPAH KaplIUHOM Ha Jojka 682 manuentku. On HuB, 633 (92,82%) ce xupypuku onepupanu. 3a 2024
roauHa, ce mpuMeHn 721 manueHTtka, ox HUB 629 (87,24%) ce xmpypmku onepupanu. Crmopen mozgenbara Ha
MIAIIMEHTKUTE CIIOped Bo3pacHarta Tpyma 3a 2023 roamna, HajroleM Opoj Ha MAIMEHTKH ce Ha Bo3pacT ox 61-
70ronuum, a 3a 2024 roarHa € BO3pacT MmoBeke o1 7 1roanHa.

3aknydok: [lenec, 6iarogapeHue Ha HarpeIoKOT BO MEJUIIMHATA, PAKOT Ha JI0jKa MOXe Jia ce OTKpUe Ha paHu dasmy,
LITO 3HAYUTEIHO T'M 3Tr0JIeMyBa LIAHCHTE 3a YCIICIIHO JIEKyBame. PAHOTO OTKpUBame OBO3MOXKYBa NPUMEHATa Ha
Pa3JIMuHM TEpanuy, BKIy4yBajKu XUPYypIIKa HHTEPBEHIIM]a, XeMOTepanuja, paguoTepantja 1 XOpMOHCKa Tepanuja,
KOM MOXAaT Jia IIOMOTHAT BO H3JIEKYyBAaETO WJIM KOHTpoja Ha Ooiecta. OcBeH Toa, MHOTY BakHa € Herara Ha
BaKBUTE MAaI[EHTH KaKO M IICUXOJIOIIKATa MOAAPIIKA 32 MaUCHTUTE U HUBHUTE CEMEjCTBA, OMIECjKH COOUYBAHETO
CO pak Ha JIojKa MOXe Jia Oujie eMOIMOHAIHO HCUpIyBauko. [lomoOpeHnTe TEXHUKU Ha MOJAAPIIKA U COBETH 3a
CIpaByBambe CO 0O0JEeCTa, KAKO M HAIlOPHTE 3a MOAMIame Ha CBECTAa 332 PAKOT Ha J0jKa, UrpaaT KIydHa YJora BO
NoROOPYBamETO Ha KBAJIUTETOT Ha KHUBOTOT Ha ITALIUCHTUTE U HUBHUTE OJIMCKH.

Kny4ynu 300poBH: KaplLIMHOM Ha JI0jKa, CECTPHUHCKA HEra, MOPOUANUTET

1. BOBE]J

PakoT Ha mojka e elleH O HajYeCTUTE PAKOBU Kaj JKCHHUTE IIHPYM CBETOT, HO HE € OTPaHHYCH CaMO Ha HUB — U
MaXUTE MOXKaT Jja ce pa30boiar o OBOj THII Ha PaK, HAKO MHOTY MOpeTko. bonecra 3amo4yHyBa Kora KJIETKUTE BO
TKHUBOTO Ha JI0jKaTa MOYHYBaaT Jla pactaT HEKOHTposnpaHo 1 opmupaat Tymop. [IpuunHuTe 3a pak Ha J0jKa He ce
LEJIOCHO pa3jacHEeTH, HO C€ IO3HaTH HEKOM (PakTopu Ha PHU3MK, KaKO IITO C€ TEHETCKUTE MPEANCIIO3UIINH,
XOPMOHAITHUTE MPOMEHH, M3JI0)KEHOCTa Ha pajfjaluja, CTapocTa, CeMejHaTa UCTOPHja Ha paK U IPYrH 3/paBCTBEHU
ycioBH. Bo MHOry ciydau, pak Ha JI0jKa MOXKE Jja ce pa3BHe 0e3 OUMIVIEJAHU CHUMIITOMH, IITO ja MPaBU peOBHATA
MIPEBEHTHBHA TPIKa M CKPUHHHT O/ KIIYYHO 3HAUCHHC.

2. IEJ
Lex Ha OBOj TPYZX € Ja ce MpHUKake MHIMCHIIATa Ha KapIIMHOM Ha nojka Bo P.CeBepHa Makenonuja, BO IEpHOI O
JIBE TOIHUHH.

3. MATEPUJAJ U METOIU

IomaTorure 3a cocTojbara Ha KapiMHOM Ha a0jka ce npes3eMenu J3Y YK 3a TopakanHa u BacKyJjapHa XUpyprija
Ha P.CeBepna Makemonuja, 3a Bpeme on ase roguau, 2023-2024 romuna. BkiyueHu ce mNAaIMEHTH CO
JIMjarHOCTHLIMpAaH KapUMHOM Ha Jojka. I[lozereHu cnopea BUAOT Ha TpPETMaH, BO3pPAcT M HACENEHO MECTO.
JlobueHuTe MoaaToIy ce CUCTEMAaTU3NPaHH, IPUKAKaHHU TabeNnapHO U TpapUUKH.

4. PE3YJITATHU U JUCKYCHJA

Ha J3VY VYK 3a TopakanHa u BacKyJapHa Xupyprija 3a 2023 roauHa ce MPUMEHHU MAIUSHTKA CO THjarHOCTUIIHPaH
KapLUMHOM Ha Jiojka 682 manuenTku. On HuB, 633 (92,82%) ce xupypiuku onepupanu. 3a 2024 roauHa, ce NpUMEHH
721 marnenTka, ox HUB 629 (87,24%) ce XUpypIIKK ONepUpaHy.

I'paguxon op.1 Ilodenoa na nayuenmu cnoped mpemman 3a 2023 zoouna

633 (92.82%)
800
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400 %)
200 w
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I'paghuxon op.2 Ilodenba na nayuenmu cnoped mpemman 3a 2024 2oouna
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W3Bop: J3Y YK 3a Topakanna u BackynapHa xupypruja, P.CeBepaa Makenonuja

[onmenbara Ha ManMeHTKHUTE CIIOPE BO3pacHaTa Ipyma e npukaxana Ha [ papukon 0p.3, o kage ce BoOdyBa JeKa
HajroieM Opoj Ha MAIIMEHTKH ce Ha Bo3pacT o7 61-70roaummaa Bo3pacT 3a 2023 ronuna.

I'pagukon op.3 Ilooenva na nayuenmu cnopeo eo3pacna 2pyna 3a 2023 2o0una

2023 rogvHa

206 (30.20%) 191 (28.0%)
300 143 (20.97%)

200 108 (15.83%)
10 34 (4.98%) - |
0

14-40 ropg. 41-50 rom. 51-60 rog. 61-70 rom. >71 roa.

o

W3sBop: J3Y YK 3a Topakanna u Backynapua xupypruja, P.CeBepra Makenonuja

Ha rpadukon 6poj 4, ce npukaxaHa rojiejdara Ha HalMEHTKUTE CIIope]] Bo3pacHaTa rpyna 3a 2024 ronuHa, o Kaje
ce BOOUYBa JIeKa HajrojieM Opoj Ha MAaIMEeHTKH € Ha BO3pacT MoBeke oJ] 74 TOAUHU.

I'pagukon op.4 Ilooenba na nayuenmu cnopeo eo3pacua zpyna 3a 2024 zoouna
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Ha rpacuxon 6po.5 e npukaskaHa JUCTpUOyIMjaTa Ha MAIMEHTKUTE CIOpe]] HACEIEHOTO MecTo 3a 2023 roguHa.

2023 roguHa
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5.3AKJIYUOK

Jenec, OrmarofapeHnue Ha HANPEIOKOT BO MEIHMIIMHATA, PAKOT HAa JOjKa MOXE Ja Ce OTKpHE Ha paHH (asu, IITO
3HAUUTEJIHO TH 3roJeMyBa MIAHCHTE 3a YCICIIHO JIEKyBaie. PaHOTO OTKpHBame OBO3MOXYBa MPUMEHATa Ha
Pa3MYHM Tepanuy, BKIYyYyBajKu XUPYpIIKa HHTEPBEHIIM]a, XeMOTepaIuja, pagioTepantja 1 XOpMOHCKa Tepanuja,
KOM MOXAaT Jia MIOMOTHAT BO H3JIEKYyBAaIETO WM KOHTpoja Ha Oonecta. OCBeH TOa, MHOTY Ba)KHa € Herara Ha
BaKBHTE MAIlMCHTH KaKO ¥ MCHXOJIONIKATa MOAPINKA 32 MAI[HeHTUTE M HUBHUTE CEMEjCTBA, OUIC]KI COOUYBAEHETO
CO pak Ha JIojKa MOXKe Jia Oue eMOIMOHAIHO HCIpIyBauko. [logo0peHnTe TeXHUKH Ha MOAJPIIKA U COBETH 3a
crpaByBambe co 00JecTa, KaKO M HAIOpUTE 3a MOJUrame Ha CBECTA 32 PaKOT Ha JI0jKa, UrpaaT KIy4yHa ylora BO
Mo T0OPYBAmbETO HA KBAIUTETOT HA )KUBOTOT HA MAIMCHTUTE U HUBHUTE OJIMCKH.
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STANFORD B DISSECTION, ITS CLASSIFICATION, PATHOPHYSIOLOGY, RISK
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Abstract: The aorta is the largest blood vessel in the body that starts from the left ventricle of the heart and extends
to the abdomen where it divides into two common iliac arteries. Some of the more common problems affecting the
aorta include- aneurysm (a weak bulge in the aorta) which can occur in the aortic root, ascending, descending and
abdominal aorta, penetrating aortic ulcer (fatty build-up - plaques that break down the tissue of the inner lining of
the aorta) aorta to reach the middle layer), aortic dissection (tear in the inner lining of the aorta causing blood to seep
between the middle and inner layer), ruptured aorta (tear that extends through all layers of the aortic wall tissue).
Aortic dissection is one of the most devastating vascular challenges facing interventional physicians, frequently
misdiagnosed and often associated with catastrophic outcomes. Stanford type B aortic dissections affect the
descending thoracic aorta without any involvement of the ascending aorta and are associated with high mortality and
morbidity requiring immediate or delayed treatment either surgically, endovascularly, or with hybrid techniques.
This comprehensive article addresses the current status of pathophysiology, classification of aortic dissection, risk
factors for Stanford type B dissection, its diagnosis, and state-of-the-art treatment either through open, endovascular,
and hybrid procedures with a focus on new therapeutic perspectives.

Dissections associated with refractory pain, rapid aneurysm formation, malperfusion syndromes, rupture, or
impending rupture are categorized as complicated and distinguished from initially uncomplicated type B dissections
in which the above complications do not exist. All type B dissections require prompt medical treatment to prevent
aortic rupture. Acute complicated dissections are nowadays treated with endografting to divert blood flow into the
true lumen and promote false lumen thrombosis and future aortic remodeling to limit mortality, while uncomplicated
type B dissection is managed medically.

During the last two decades, thoracic endovascular aortic repair (TEVAR) has emerged as an alternative to open
surgical repair for the treatment of complicated type B dissection. Various societal guidelines now unanimously
suggest TEVAR as the treatment of choice for the management of complicated disease based on its relatively low
morbidity and mortality compared with open surgical outcomes. As a consensus-recognized standard of care for the
management of patients with complicated lesions, TEVAR is currently being considered for select patients with
initially uncomplicated dissection to mitigate the risks of mid- and late-term disease progression and aortic-related
mortality. This article describes the decision-making treatment algorithm for the management of type B aortic
dissection. It also provides a comprehensive review of the indications and procedural recommendations for
implementing TEVAR based on current evidence in the literature. In addition, the article guides readers through
step-by-step practical considerations, from selecting the optimal graft to ensuring its ideal placement in a type B
dissection, as well as providing advice on how to manage various complications associated with the procedure.

In chronic dissection with aneurysm formation of the descending thoracic and/or thoracoabdominal aorta, especially
in connective tissue disorders, open surgery nowadays offers the best immediate results with long durability.
Thoracic endografting plays only a minor role in these circumstances, but branching and circumscribed endografting
are very promising techniques. Hybrid techniques can offer a solution for high-risk patients who are not suitable for
open surgery. Open surgery is limited for chronic aneurysms after dissection. Monitoring of the aorta is of
paramount importance in all situations.

Keywords: Stanford type B aortic dissection, aorta, thoracic endovascular aortic repair (TEVAR), open surgery,
thoracoabdominal aneurysm, risk factors for Stanford type B dissection, diagnosis, hybrid procedure, treatment
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Ancrpakr: AopTarta ¢ HajrojeM KPBEH Caj BO TEIOTO KOj MOYHYBa Of JeBaTa KOMOpa Ha CPLETO U CE IpOTera o
abIOMEHOT KaJie IITO Ce JIelM Ha [Be OOWYHH HiHjayHu apTepun. Hekon of mouectute mpoOieMu KOU BiMjaaT Ha
aopTaTa BKJIydyBaaT- aHeBpH3Ma (craba HMCIaKkHAaTa TOYKa BO aopTa) Koja MOXE Ja CC jaBH HA aOpTEH KOPEH,
ACLICHJICHTHA, JIECIICEHACHTHA U a0JI0OMUHAIHA aopTa, POJOPEH a0pTEH YAKYC (MacHU HaTpyIyBama-IIakd KOM I'o
pasrpanyBaaT TKMBOTO Ha BHATPEIIHHMOT CJIOj Ha aopTara 3a Ja CTHTHAT A0 CPEAHHOT CJIOj), aOpTHA AMCEKIuja (
KUHEHE Ha BHATPEIIHATa OOBHMBKA HA aOpTaTa 3apajy IITO KPB HaBJICTYBa MOMEl'Y CPEIHHUOT U BHATPEIIHUOT CJI0j),
pynrypupasa aopra (coj3a IITO ce IPOTera HU3 CUTE CIIOCBH Ha TKMBOTO Ha AOPTHHUOT 3HN).

AopTHaTa AWCEKIHja € eIeH OX HajkaracTpoalHUTE BAaCKyJapHH NPEIU3BHIM CO KOM CE COOUYYBaarT JICKapHTeE-
MHTEPBEHIMOHEPH, YECTO MOIPEIHO MAWjarHOCTHLHMPAH M YeCTO MOBP3aH CO KaTacTPO(aHU ITOCICAULIH.
JHucexnuute Ha aoprara of CreHdopa Tun b Biujaar Ha neclieHeHTHATa TopaKkajiHa aopra 0e3 HUKAaKBoO 3adakame
Ha aClIeH/ICHTHATa aopTa M Ce CO BHCOKa CMPTHOCT U MOPOUIUTET Koja 6apa UTHO WM OJIOKEHO JICKyBambe OHIIO
XHUPYPILKH, CHAOBACKYIAPHO WM CO XUOpHIHM TexHHMKU. OBaa ceomdarHa craTtuja ce OJHEeCyBa Ha TEKOBHHOT
cTaryc Ha mato(u3noioryja, knacudukanyja Ha aOpTHa TUCEKLHja, pu3KK (akropu 3a nojasa Ha Ctendopn tun b
JIMCEKIMja, HEj3MHO IHMjarHOCTUIMPAkEe KaKo M HajCOBPEMEH TpeTMaH OWJIO MPEKy OTBOPEHH, €HJIOBACKYJIapHH U
XUOPHUIIHH NPOLIEypH cO (POKYC Ha HOBH TEPANEBTCKU MEPCIEKTUBH.

HucekuunTe moBp3aHu co pedpakrepHa Oonka, Op30o (opmupame Ha aHEeBpHU3Ma, CHHAPOMH Ha Maimepdysuja,
pynTypa WIM IPETCTOjHA PYNTypa ce KaTeropu3Mpaar Kako KOMIUIMIMPAHW M C€ pas3iMKyBaaT O IIPBUYHO
HEKOMIUTUIIMPAHNTE AUCEKLIH O THIOT b Kaj KoM He I0CTojaT TOpeHaBeIeHUTE KOMIUTHKAUUK. CUTEe TUCEKIIHH Of
tunot b GapaaT HaBpeMeH MEAMIMHCKU TPETMaH 3a Jia e CIIPeYH PYyNTypa Ha aoprara. AKyTHHUTE KOMIUTHLIHPAHH
JIMCEKLMH BO JICHEIHO BPEME Ce TpeTHpaaT co eHmorpadTupame 3a 1a ce IPEHacOYd MPOTOKOT Ha KPB BO
BUCTHHCKHOT JIyMEH W Jia Ce NPOMOBHMpPA JIaKHA JIyMEHCKa TpoM0o3a U HIHO pEeMOJEeNHpame Ha aopTrara 3a
OrpaHHYyBambe Ha CMPTHOCTA, J10/IeKa HEKOMILIMIUpaHaTa JAMCEeKIMja o]l TUIIOT b ce BOAM MEIMIIMHCKH.

Bo TekoT Ha MOCIeqHUTE ABE JCICHUHU, TOpaKalHaTa eHIoBacKyinapHa aoptHa momnpaska (TEVAR) ce mojaBu kako
aJTepHATHBA HA OTBOPEHATA XUPYPIIKA MONPABKA 32 TPETMAH Ha KOMIUIMIMpPaHa JHCeKnuja ox Tunot b. Pasnuunu
ONINTECTBEHNW yMaTcTBa cera eaHonmacHo ro mpemraraar TEVAR kako TpermMan Ha u300p 3a TpeTMaH Ha
KOMILIMIIMpaHa OOoJieCT Bp3 OCHOBAa HAa HETOBHOT PEJIaTHMBHO HHM30K MOPOMIMTET U MOPTAJIMTET BO criopenda co
OTBOPEHUTE XUPYPLIKK UCXOq. Kako KOHCEeH3yaJlHO NMpHU3HAT CTaHAap/] 3a TPHUXkKa 3a yIpaByBambe CO MAIlMEHTH CO
komIutMnupany sie3ud, TEVAR Bo MOMEHTOB ce pasrienyBa 3a OIpE/ICHH NalEeHTH CO NPBHYHO HEKOMIUTHLMPaHA
JIMCEKIMja 3a Jia ce yOlakaT PU3ULIUTE OJ CPSIHOPOYHA H JIOLHA MPOrpecHja Ha 00JecTa U CMPTHOCT MOBP3aHa co
aoprara. OBaa cTaTHja TO ONHMINYBA aJTOPUTMOT 32 TPETMAH Ha OJJIy4YyBame 3a YIPaBYBamke CO aOpPTHA JHUCEKIH]ja
on tunotr b. Mcro Taka, 00e30enyBa ceomndarTeH nperiea Ha WHIUKALMUTE W NPOLEAYpPaHUTE IMpPENopakd 3a
crnpoBenyBambe Ha TEBAP Bp3 ocHOBa Ha TEKOBHHUTE JOKa3H BO JUTEpaTypata. JONOMHHUTENHO, HAIUCOT TH BOIH
YHUTATEIUTE HU3 YEKOP-NIO-UYEKOp MPAaKTHYHU Pa3MHUCIyBamba, 01 M300pOT Ha ONTHMAaleH TpadT A0 OCUTypyBambe Ha
HEroBOTO HJICAIHO PACIOpEe/yBambe BO JAMCEKIMja OF TUMOT b, Kako M JlaBame COBETH KAaKo Jla Ce CIpaBaTr Cco
pa3nMYHA KOMIUIMKALWHU OBP3aHU CO MPpOLEeaypara.

Bo xponuyHara nucekiuja co GopMHupame Ha aHeBpU3Ma Ha JIECLEHICHTHA TopaKajiHa W/WUIU TopakoadOMHUHAIHA
aopra, 0co0CHO Kaj HapyllyBalka Ha CBP3HOTO TKHBO, OTBOpEHATa XUpPYpruja BO [EHEIIHO BpeMe T HYIH
HajI00pUTEe MOMEHTAIIHH PE3YITATH CO JONTra 3APXKIMBOCT. TopakanHoTo eHgorpadtiupame urpa caMmo Maia yiuora
BO OBHE OKOJIHOCTH, HO Pa3rpaHETOTO U OTPaieHOTO eHaorpadupame ce MHOTY BETYBAUYKH TEXHUKH. XHOPHIHUTE
TEeXHUKH MOXKAT Ja IOHYAAT PElleHUe 3a MalMeHTH CO BUCOK PU3HMK KOM HE c€ IOTOJHH 32 OTBOPEHA Olepaluja.
OTBOpeHaTa orepanyja € OrpaHUYCHa 32 XPOHHYHH aHEBPU3MH 10 JHCceKuHja. Han3opoT Ha aopTara € 0f OrpOMHO
3HAYCHHE BO CUTE CHUTYaLUH.
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Kayunu 360poBu: Crendopn tun b aopTHa nucekuuja, aopra, TOpakajHa €HAOBACKY/IapHa aopTHa MOMNpaBKa
(TEVAR), oTBOpeHa onepanuja, TOpakoaboMHUHAIHA aHEBPH3Ma, pU3KMK (aktopu 3a mojaBa Ha Crendopxa tun b
JHICEeKIHja, TjarHo3a, XNOpUAHa TIponeaypa, TpeTMaH

1. BOBE/J

Aoprara ¢ HajTOIEMHOT KPBEH call BO TEJOTO KOj 3allOYHyBa OJf JieBaTa KOMOpa Ha CpLETO M C€ HpoTera 1o
abZIOMEHOT Kaje INTO ce JCNM Ha JBE NOoMalu apTepu (oOWYHM winjadHu apTepun). [Ipumapra dyHKumja Ha
aopTaTa € la HOCH KHCIIOPOZ M KPB OJ JieBaTa KOMOpa IO APYTUTe OpraHd Ha Tenoto. Mcro Taka naBa XpaHIUBH
MaTepuy U XOPMOHH. AopTara € ClIO)KeHa CTPYKTypa Koja MMa TPH ClIoja TKUBO-BHATpeIlIeH cioj (tunica intima),
cpenen cioj (tunica media) w HamBopemieH cioj (tunica adventitia). AHATOMCKH aOpTHHTE IUCCKIMH CE
knacuduuupaar 1o asa cucremu, Jledejku u Crendopn. Ctendopn kiacudukaujata ja 1ejid aopTHATA AUCEKIH]a
Ha JBe rpynu, TN A ¥ Tun b, neHec novecTo ce KOPUCTH OUJIEjKHU € ycorlaceHa CO YIpaByBambETO CO MAMEHTOT.
Jebejku xacupukanyjarta Npenyu3HO I'o OMUIIYBAa MECTOTO Ha PAacCWwICHETHOT CErMEHT WJIM 3a0oJieHaTa Jieduja |
cnopen Taa kiaacudukanuja noctojar Tan I, Tum I u Tum 111, monatamy noaencua na [1la u I1Ib. Heomamua Gerre
nAeHTU(UKYBaHA TaKaHapedeHa He-A u He-b, koja He oprosapa Ha knacudukanujata [ledejku u Crendopa, 3apagn
TOa BOBEJCH € HOB CHCTEM 3a KJacH(HKalWja, KOj TO BKIydyBa THUIOT Ha JAWCEKIHjaTra (TPHIIOCOOyBame Ha
Crendopn cucremor A,b wimm He-A He-b, nokanujata Ha npuMapHara BIe3Ha COJN3a W HPHCYCTBOTO Ha
Mamrepdysuja (TEM), HO ceymTe ce deka Ha HeroBo mpudakame onx 3acaHunarta. OBHE MANWCHTH pa3BHUBaar
JIMCEKIHja Koja MOTEKHYBA O] A0PTHHOT JIaK MJIM ACCLCHICHTHATa a0pTa U PETPOrpaaHo To 3adaka Jakot, Oe3 na ja
3apaT acueHIeHTHATa aopTa u Oapaar Op3a WHTEPBEHIMja 1 BHUMATEIHO YIIPaByBamke OHUIC]KH MOXKE Ia JOBEAaT
0 Mannepdysuja Ha opraHd M pyntypa Ha aoprara. Cropel HOYETOKOT Ha CHUMIITOMUTE OJHOCHO CIOpen
XPOHUYHOCTA AOPTHUTE MTUCEKIMU CE€ O3HAUYEHU KaKO XUMepakyTHH (Tpaewme <24 daca), akyTHU (2-7 neHa),
cybakytHu (8-30 nena) u xpouuunu (> 30 nena). Opaa kiacudpHKalmja ¢ MHOTY OUTHA BO OJHOC Ha MOCTEICHOTO
ryOembe Ha IUIACTUYHOCTa HAa MHTUMHHOT CENTYM CO TEKOT Ha BPEMETO M HaMallyBamheTo Ha MOXKHOCTHUTE 3a
peMoenupame Ha qucekimjata. Jluceknujara o TuHoT b ja omdaka aoprara QECTaNHO OJ JieBara CyOKJIaBHjaiHA
apTepuja BO JECLCHACHTHA aopTa M HE BiMjac Ha aOPTHHOT JIaK M acleHAeHTHara aopta. CreHdopx tun b
JIMCEKIMjaTa BO 3aBHCHOCT O] OYETOKOT HAa CUMITOMHTE MOXe Ja Ouae (aKkyTHa U XpOHHYHA) M BO 3aBHCHOCT OJ
KJIMHHYKATa CIIMKa (KOMIUTMIMPAHA WM HEKOMIUTMIMpaHa). EnHa 4eTBpTHHA of MAallMEHTUTE cO TUN b nuceknuja
MMaaT HEKOW BHCOKOPHM3WYHH KapaKTEPHCTUKH OJHOCHO 3HAIM Ha HEM30e)xHA pynTypa, AOKa3h 3a HCXeMHja Ha
OpraHU WM EKCTPEMHTETH, IIOCTOjaHa 1 HEKOHTPOJIMpaHa XUIIEPTeH3Mja 1 OKPaj aAeKBaTeH MEIULMHCKH TPETMaH,
Op3 pacT Ha AWjaMeTapoT Ha pacuwJieHeTaTa aopTa, XUIOTeH3Hja (CUCTONCH KpBeH npuTicok < 90 mmHg), dpenk
pynTypa BO IJIEBpajiHa Mpa3HUHA M I0jaBa Ha MAaCHBEH XEMOTOpAaKC KOj Ke JOBeAe A0 JJIa0OK XHMIIOBOJEMHUYEH M
KapIMOTeH IIOK, 33 KO € MOoTpeOHa paHa MHTEPBEHIM]ja 3a TPETHpamke Ha Majinepdysuja Wid UCXeMHja 3a Ja ce
n3berne cMptr. CHTe MalMeHTH Co AUCEKIUH o TUIOT b Gapaar HaBpeMeH MEAMIIMHCKU TPETMaH, MEJMKaMEHTO3HO
Jla ce Jaje aHTHXWIEPTeH3WBHA M AHTHHMMIIYJCHA Tepalnuja, Ja ce CMecTaT BO OJUICNIOT 3a MHTCH3MBHA Hera,
cooo/iBeTHa aHairesuja (MopduH), 32 1a ce crnpedn pynTypa Ha aoprara. AKyTHHTE KOMIUTMLIUPAHHU AUCEKIIMU BO
JICHEIITHO BpeMe Ce TpeTHpaar co eHjaorpadrupame 3a 1a ce MPeHacoYH MPOTOKOT Ha KPB BO BUCTHHCKHOT JIyMEH U
Jla ce POMOBHpA JIaXKHa JIyMEHCKa TpoM003a W UIHO PEMOIEIHPakhe Ha a0pTaTa 3a OrpaHHMYyBamke Ha CMPTHOCTA,
JI0[IeKa HEKOMIUTHIMpaHaTa IUCeKIMja of TUIOT b ce BoauM camMo MeAMUMHCKH. Bo mocienHuTte nBe IELCHUH,
TOpakajnHaTa eHaoBacKylapHa aoptHa mnonpaBka (TEVAR) ce mojaBu Kako ajTepHaTMBa 3a TpPeTMaH Ha
KOMIUTMLIMpaHa JHMCEKLIHWja O THIMOT b Ha MecTo OTBOpeHa XHpYypLIKa IMONpaBKa, Mpex ce 3apajd HErOBHOT
pETaTUBHO HU30K MOPOHMAMTET M MOPTAIHUTET BO cHopenda cO OTBOPEHHTE XHPYPLIKH HCxoiM. Kaj XxpoHuuHa
Jucekiuja co GopMupame Ha aHeBpH3Ma Ha JECLEeHICHTHA TopaKajiHa W/WIIM TOpakoabJoMUHAIHA aopTa, 0COOEHO
JIOKOJIKY MMa HapylllyBarma Ha CBP3HOTO TKMBO, OTBOpPEHAaTa XMPypruja BO JICHEIIHO BpeMe T'M HyOu Hajao0pure
MOMEHTJIHH PE3YJITaTH CO JIOJra W3JAPKIMBOCT, BO TOj CIy4aj TOPaKaJHOTO eHjaorpadTHpame urpa camo Maia
ylnora BO OBHE OKOJHOCTH, HO pPa3rpaHeTOTO U OrpajeHOTO eHjxorpaupame ce MHOIY BEeTyBauku
TEeXHUKH. XUOPUIHUTE TEXHUKU MOXAT J]a MOHY/JAT PelIeHne 3a MAlHeHTH CO BUCOK PHU3MK KOW HE C€ TOTOIHU 3a
oTBOpeHa omeparmja. OTBOpeHaTa omepaiyja € OTrpaHHYeHa 3a XPOHHMYHH aHEBPHU3MH IO AWCeKnHja. Bo cure
CUTYaIlM HAaJ30pOT Ha aopTara € 0Jf OrPOMHO 3HAYCH:C.

1.1 Ilen Ha Tpyaor

LlenTa Ha MCTpaXXyBamkETO BO OBOj CHELMjaJUCTHIKH TPYJ € €Balyalldja OJHOCHO Clie/IeHhe Ha KOHTHHYHTETOT Ha
Pa3BOjOT Ha TEXHUKHUTE BO pemaBambe Ha Crendopn b auceknmja, kako n M3paboTka Ha JOKYMEHT 3a yrnacTsa Ha
KJIMHUYKA Tpakca 3a XUPYp3uTe, JPYrHTe JeKapu Kako M MEIMIMHCKH CECTPH KOM Ce BKIYYEHH BO CEBKYyITHaTa
TpI’Ka 3a NallMeHTHTE CO HapylIyBama Ha JecleHaeHTHa TopakainHa aopra (DTA). ITotpebHo e na ce cymupaar u aa
ce MpOLIeHAaT CHTE TEKOBHU JOCTAIlHM JIOKa3W 3a Jla MM C€ [OMOTHE Ha JIeKapuTe lia r'M n3bepar Hajaodpure
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CTpaTeruy 3a ynpaByBabe 3a CUTE IaTOJIOI'MHU Ha JIECLIEH/ICHTHA TopakaiHa aopra. Cernak, cekoj JieKap IoeJHHEYHO
Mopa Ja JIoHece KpajHa OJTyKa BO BPCKa CO TPETMaHOT Ha CEKOj ITOeJMHEYEH allUeHT.

ORoj crienMjaJiCTHYKH TPYZ MMa 3a IIeN a TO MoJo0pH JOHECYBAmETO OUTYKH U J1a ja HaMaJId BapyjaOmITHOCTa BO
BacKyllapHaTa XHpYypIIKa Hera Ha TMAaIeHTUTEe Ko ce jaByBaar co maroinoruja Ha [TA. Ilpu ympaByBameTo CO
JVCEKIMja Ha JICCLCHICHTHA TOpaKajdHa aopTa, KIMHUYKKA € KOPHUCHO Ja CE€ HMMa IpHCTal OO0 HAjHOBOTO M
HajI00pOTO JOCTAITHO KIMHUYKO M EKCIIEPUMEHTANHO 3HACHE 3a J]a CE OIPEAM TEKOBHHOT CTaHIapX Ha Hera.
3apaau pa3TUIHAUTE 3APABCTBEHH CUCTEMH M PA3IHKHUTE BO (PMHAHCHCKOTO YIPaBYBakE HCKIyUCHA € aHaIM3aTa Ha
TPOLIOIUTE 3a PAa3NUIHM TpeTMaHW. Bo OBOj cmenujaducTHUku Tpyn Oea omndaTeHW CHUTE HAPYIIyBama KOH
notekHyBaar o7 DTA ox notekioTo Ha neBara cyOkiaBujanHa aprepuja (LSA) no aujadparmara. bemre BkiydeHa n
MIaToJIOTHja KOja ro BKIy4yBa TOPaKo-a0JJOMHHAIIHUOT CETMEHT Ha aopTara.

1.2 Marepnjajau u MeTOaH

[MomaTounTe mNpe3eHTUpaHH BO OBOj CHELMjalICTHYKU Tpyx ce 3eMeHu ox J3Y VYuusepsurercka KnmHunka 3a
HpxaBHa Kapnuoxupypruja-Cxomje. 3a 1a ce crpoBejie 0Ba HCTPaKyBarbhe HAIPaBEHO € Mperiie] Ha JUTeparypara
LITO HA OBO3MOXKYBa IPUCTAIl IO OBa Ipamame. 3eMEH! ce MOAaTOLU BO OJHOC Ha II0JI, BO3PACT, KOMOPOHUIUTETH,
3aBHCHOCTH 3a manueHTute co CteHpopa b mucekmyja Kou ce TpeTupaH! Ha OBaa KIMHHUKA BO mepuonot ox 01.01.

2022-31.12.2024roguHa.

2. PE3VJITATH

Tabena 1: (nayuenmu co oucekyuja na decyeHOeHmHa MmopaKkaina aopma cnopeo nojiom)

Hox Bpoj Ha nanuenTu bpoj Ha nauuenTH u3pazeHo Bo %
Maruku 16 69,57%
Kencku 7 30,43%
BkynHo 23 100%

W3Bop: J3Y Yuurepsurercka Kinnuka 3a J[p>xaBHa Kapauoxupypruja

Tabena 2: (nayuenmu co oucekyuja Ha 0ecyeHOCHMHA MOPAKAIHA A0PMA CnOped 803pacma)

Bospacr Bpoj Ha nanueHTH Bpoj Ha manuenTH n3pazeHo Bo %
20 - 30 roguuu 2 8,7%
30 - 50 roguum 2 8,7%
50-70 roguau 14 60,87%
Hazg 70 roguHu 5 21,74%
BKYITHO 23 100%

W3Bop: J3Y Yuusepsurercka Kinunuka 3a J[p>xaBHa Kapauoxupypruja

Tabena 3:(nayuenmu co oucekyuja Ha 0ecyeHOeHMHA MOPAKATIHA AOPMA CROPEO Moa Kou KomMopououmemu 2u

umaam)
Komopouaurern Bpoj Ha nanneHTH Bpoj Ha nanmenTH Bo %
XunepreHsuja 8 34,78%
XTA u XJIM 6 26,09%
XTA, XJIM u M tum 2 2 8,7%
Be3 komopOuauTeTH 7 30,43%
BxymHO 23 100%

W3zBop: J3Y Yausepsurercka Knunnka 3a J[p>xaBHa Kapanoxupypruja

Tabena 4: (nayuenmu co oucexkyuja na oecyeHOeHmMHA MOPAKATHA AOPMA CHOPE) MOA KOU 3A8UCHOCHU 2U

Kopucmam)
3aBHCHOCTH Bpoj Ha manuenTH Bpoj Ha nanmentu Bo %
Ankoxon 4 17,39%
Hurapu 5 21,74%
AJIKOX0J W IUrapu 9 39,13%
ITanuenTu 6€3 3aBUCHOCTH 5 21,74%
BxynHo 23 100%

WzBop: J3Y Yuusepsurercka Knunnka 3a Ip>xaBaa Kapauoxupypruja
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3. JMCKYCHJA

Cranpapn 3a tperman Ha CreHdopn b nucekuumjara co neueHnd ce MonuduKanuuTe Ha XKUBOTHHOT CTHI M
MEIUIMHCKHOT MEHAIMEHT 0€3 KOj KOMIUIMKAIMHUTE ce MpuommkHo 75%. Hajuecta xommnukanuja Ha CreHdopa b
Iceknrja 0e3 MEOUIHWHCKHA TPEeTMaH € UCENHCKara eKCHaH3HMja BO BUCIEPATHHOT CETMEHT,IPEAN3BHKYBajKU
Manrepdys3uja Ha BUCIIEPATHUTE OPTaHH.

W moxpaj HaBpeMeHaTa AMjarHo3a M MEOWLHCKM TPETMaH, MOCTOM CTamKa Ha paHa cMpTHoOcT on 10-15%, koja
npunoHecysa 3a 30% BKyIIHa CMPTHOCT Kaj MalMeHTH co aopTHH nuceknun Ha Crenpopa b. donomaurtenso, 50%
O] ICTUTE OBUE MAIIMEHTH KOW IMPUMaaT COOJBETCH MEIMIIMHCKN TPETMAH Pa3BUBaaT aHEBPH3MAallHA JETCHEPAIH)ja,
KOja IIpHUJOHECyBa 3a CJ1a0bK CTAIKH Ha JIOJITOPOYHO MPEKUBYBAE.

Heonamuennute nokasu 3a TEVAR 3a aoptau nucekiuu Ha Ctendopa b BeTyBaaaT mogjo0peHa mporao3a Bo 0JJHOC
Ha MEIMIIMHCKHOT TPETMaH KaKko CTaHAap[ 3a Hera.

EnnoBackynapHuTe ypeau MopaHo ce cMeTajle 3a NOMOIIHA alTepHaTHBa 3a TPETMaH 3a Koja OWIo eThojoruja Ha
aoprtHata Oonect orkako 0w BoBesneH npBuHoT TEVAR 3a aopTHa aneBpusma Bo 1994 ronuHa, Kako IOAATOK Ha
KOHBEHIMOHAJIHOTO MEIUIMHCKO yIpaByBame. Bo Toa Bpeme, HemocpenHHTE OTrpaHMYyBamba 3a €HIOBACKYyNapHa
ToTIpaBKa Owiie OYMITIeNHH, a Omire pasmieqand u paduHUpaHU Bo mocienHute ase aeueHnd. Orroram, TEVAR
CTaHa CYIEpHOPEH BO OJHOC Ha CTaHIAPAOT 3a Hera, OM/ejKH TEXHOJOTHjaTa Ha YPEAOT eBOIyHpalle co Moxo0peH
KBAJIUTET Ha YPEAWTE, KAKO M MOrojeMa KOJIMYMHA Ha CAMUTE YpeaH Koja OBO3MOXYBa MO00pEHa CTallka Ha ycrex
Ha €H/I0BaCKyJlapHaTa HHTEPBEHIIH]a.

Ho nenec enmoBackymapHuTe ypenu 3a TEBAP ce momoOpeHH co Toa MTO ce HACOYCHH KOH TpPEeTMaH Ha
BUCHIEPATHUOT cerMeHT. OBa jaBa NPOIPECHBHO TIO3UTUBHH IIPOTHOCTHYKH PE3YATaTH BO JOJTOPOYHHOT
Han3op. YpeauTe MoxaT Ja Oujgar NpUYMHA 332 NOCT-WHTEPBEHIMOHU KOMIUIMKALMK, KaKoO IITO ce (GopMmupame Ha
aHeBpH3Ma, HeyclleX Ha TpoM0o3a Ha IUCEKIHWja, MpOIIUpYyBambe Ha JYMEHOT Ha JIUCEKIWja ¥ (GopMHUpame Ha
CHIOJIHK.

3a jma ce ontuMu3Mpaar ucxoauTe 3a nauueHture co CreHdopn b mucekuuja xom ce Tperupanu co TEBAP,
WHIUKALMUTE 32 HMHTEpBeHIMjaTa Tpeba na Ounmar jacHo ucupraHu. Bo ocHoBa manueHTHTe Tpeba aa Oupar
Tpetupann co TEBAP kako momatok Ha MEIMIIMHCKHOT TPETMaH MAOKOJKY C€ JEKOMIIEH3WpaaT WIM CTaHaT
MEIUIMHCKH HeCTaOWIIHU BO POK OJf IB€ HEZIEJU OJ] IMjarHo3ara.

Bo mMoMeHTOB, TOoCcTOjaT YeTnpu eHnoBacKynapau rpadrosu onodperu on FDA 3a TEBAP. OBue detnpu rpadToBu
ce Zenith Alpha (Cook Medical, Bloomington, IN) Topakanen ennoBackymapeH rpadt, TAG ypen 3a TopakamHa
ernomnpore3a, RelayPlus® (Bolton Medical Incorporated, Sunrise, FL) emnoBackymaper rpadt cuctem u Valiant®
(Medtronic. Munearnonuc, MuHecoTa) TopakaieH cTeHT rpadT. CuTe 0BHE eHAOBACKYJIapHU TPaQTOBH ce MOKPUCHH
U ce IM3ajHUpaHy Jia OuaaT pacopeaeHH NPOKCUMAIIHO 0 BUCIIEPATHUOT CErMEHT.

Omro 3emeHo, eHnorpadgrute ogodpenu ox FDA 3a TEVAR nokakyBaar BeTyBauKH pe3ylTaTH BO OJIPIKYBAHETO
Ha BHCTHMHCKaTa MPOOJHOCT Ha AOPTHHOT JYMEH, KOra ce KOPHCTAT 3a IOIpaBKa Ha aOPTHHUTE IUCEKLIUH Ha
Crendopn b. Cemak, oBue ypeaum HUMaaT OTpaHHYyBama CO pPAa3IMdHU PHU3UIM BO TEPHUIIPOIETYPATHOTO
MOCTaByBabe, 3aT0a WHTEPBEHIIMOHUCTUTE Tpeba Aa Ouaar 1o0po 3aro3HACHU CO OBHE OTrpaHHYyBama Ha ypelnoT
mpeJ] Ja MpOoao/DKaT CO SHIOBACKYJIapHHOT TpeTmaH. HajBaxkHO on ce e mosuimonupamero Ha TEVAR-or  BO
JMCTallHaTa 30Ha Ha CJETyBame, IITO € Of KIy4YHO 3Haueme 3a MPOOJHOCTa Ha aopTrara W mepdysujara BO
BUCIIEPATHUOT CETMEHT.

EnponporexkyBamara oq TMn 1 ce MOBp3aHM CO KOMIUIMKALMM KOW TPOW3JIEryBaaT O] HO3UIIMOHHPAETO Ha
MIPOKCUMAIHATE W JUCTATHUTE 30HU Ha cieTyBame. OBue crienn(UIHN KOMIUTMKAMN Ha eHI0TpadToT ce pe3ynTar
Ha TIPOTOKOT Ha KpPB OKOJY WJIM HaJIBOP OJ JYMEHOT Ha rpadToT, INTO MOXE Ja pe3ylTHpa cO KoJlalc Ha
BHUCTHHCKHOT JIYMEH Ha aopTara, Tpom003a, 10 HOBa aOpPTHA JUCEKIMja WM AaOpPTHA aHEBPH3Ma Ha OCJIA0CHHUOT
JyMUHAJIEH SUJI.

Oco0eHO € Ba)XKHO OBHE THIIOBM Ha E€HJONPOTEKYBame Ja ce HACHTH(UKYBAaT BO INEPUOAOT HA Clie/iehe Ha
MAIMEeHTOT, OMJejKH THe 3aBHCAT OJ MPOLEAYPATHUOT YCIeX M MPOTHOCTUYKHOT McxoiA. CIMYHO Ha MOTPELTHOTO
MO3UI[HOHHUPAbE HA A0PTHHOT €HIOBACKY/IapeH rpadT BO JUCTAHATA 30HA HA CIETYBalbe, SHIONPOITYIITAbATA O]
Tun 1B mTo ce jaByBaar BO aOpTHHOT eHAOrpadT MMaaT MHOTY IOTojJeMa CMPTHOCT OJ €HAOJHMIUTE Of THM 1A,
NopajJy rojieMara BEpOjaTHOCT 3a INPOIIMPYBakbe€ Ha aopTHAara JMCEKNHja BO BHCIEPAIHHOT cerMeHT. Kako mTo
Oemie CrIOMEHaToO, IMPOIIMPYBAaKETO HAa aopTHAaTa JIMCEKNWja BO BHCLEPAIHHOT CErMEHT HCTOPHCKM IOKaXKa
HajBUCOKH CTAIIK{ HAa CMPTHOCT Ha MAallMEHTHUTE, KaJie IIITO OTBOPEHOTO XUPYPILIKO yIpaByBame Oellle eqMHCTBEHATa
OTIIIHja 32 MTOTIPABKa CO JIOIIN PE3YATaTH.

4. 3AKJIYUOK
ChnpoTHBHO Ha CETaliHUOT CTaHIapJ] Ha Hera, mojaBata Ha TEBAP pesyntupamie co momoOpeHU pe3ynTaTd o
TpeTMaHoT 3a aoptHuTe auceknnu Ha CreHdopn b. Cemak m mMokpaj MOKYMEHTHPAHUOT WHTEPBEHTECH YCIIEX,

445



KNOWLEDGE — International Journal
Vol.72.4

BHUCOKMTE CTallKl Ha KOMIUIMKAlMKM M CMPTHOCT CBOJCTBEHM 3a aopTHHTe nucekuun Ha Crendopa b ce
JIOTIOJTHUTEJIHU CO IIEpUNpPOLEAYypaTHUTE KOMIITHKanuu nosp3anu co TEBAP. OnuiryBame nokpreHa U HEMOKpHEHa
XHOpHUIHA TEXHUKA Ha CTEHT KOja T'M 3eMa TpeIBU NCTOPUCKH 3aHeMapeHuTe acuektn Ha TEVAR, mTo pesynrupa
co 100% cramka Ha TEXHHYKH yCIIEX.

Nako e mocTurHar 3HAYMTEICH HANpEeIOK BO MOAOOPYBAaHETO HAa KPATKOPOYHUTE M JOJTOPOYHUTE HCXOAW HA
nanuerTuTe co TAD, cMpTHOCTa OCTaHyBa BHCOKA IVIaBHO IOpPaAW HETPEABHUIMBATA AHCEKIMja U PynTypa. 3a 1a
ce Haco4u KOH 3rosieMeHara uHuaeHa Ha AA/Jl, noTpeOHO € mogoOpo pemaBame Ha HO3HATHTE (haKTOPH HAa PU3HK
U JIOTOJIHUTENHO HCTPaKyBamke Ha PHU3HLIUTE KOM C¢ YIITE HE ce MACHTH(UKYyBaHU. [IpOCIEKTHBHHUTE CTyAMH
3aCHOBAaHU Ha HAaCEJIEHHETO WJIM KOMOMHAIMjaTa Ha TEKOBHUTE KJIMHUYKU PErUCTPH BO OOJHUIIATA U MOAATOLUTE O
ayToIlcHjaTa HaABOp Of OonHMIATa Ke 00e30enaT yBHA BO HeoipeneHara oOnacT. [IoBakHO e Jeka CTymLUHTE CO
JM3ajH Tof00peH O KOHTpPOJa BP3 OCHOBA Ha TEKOBHOTO MYJITHAMCLUWIUIMHAPHO 3HACH-E JIOMOJHHUTENIHO Ke ja
3ajaKkHaT pe3oilylujaTa 3a UIeHTU(UKyBamke Heno3HatH (pakropu. Koneuno, mocrojat Tpu AAD Monenu Ha DryBIU
CO BHCOKa IEHETpalMja 1 PenpoayKija Kou O MOXele Ja ce KOPHCTAT 3a MOTBPAYBamke Ha MpEeAU3BHKyBayKara
yrora Ha HeM3BeCHUTE (akTopH Ha pu3uk 3a AAD u 3a pa3Boj Ha MOTEHIMjaTHN (apPMaKOJIOLIKH TPETMaHH.
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Abstract: In this paper, the process of preparing the patient for surgery will be examined, with a particular focus
on the role of the ASA classification in anesthesiological practice.Preparing a patient for surgery is a process that
involves a series of activities that are carried out to ensure that the patient is ready for surgery and that all potential
risks are minimized. This process begins with a detailed assessment of the patient's health condition and ends with
specific preparation for the surgical intervention itself. In preparing the patient, anesthesiologists play a key role in
choosing the most appropriate anesthesia and ensuring that the patient will be stable during the surgery. The ASA
classification, which categorizes the physical condition of patients prior to surgery, plays a significant role in
determining the most appropriate anesthesiological approach. This paper will cover various aspects of preparation,
such as preoperative assessment, choice of anesthesia, and mechanisms for preventing complications. Through
analysis of examples, it will explore how different ASA classifications affect the therapeutic approach and outcome
of surgical interventions.

Keywords: patient preparation, surgical intervention, ASA classification
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AncrpakTt:Bo 0BOj Tpyn HMCTpaXKyBaH € IPOLIECOT Ha MOJArOTOBKA Ha MAIMEHTOT 3a XUPYpIIKa MHTEPBEHIHja, CO
moceOeH aciekT Ha yimorara Ha ASA kimacudukanujara Bo aHeCTE3HOIIONIKaTa mpakca. [[oAroToBkaTa Ha MarueHToT
3a oIlepalyja MpeTcTaByBa IMpOIeC KOj BKIydyBa HH3a aKTUBHOCTH CO L] Ja CE€ OCHIypa IMOJArOTBEHOCTa Ha
MAlMEeHTOT 3a Olepalyja M Jieka CHTe MOTCHUMjaJHA PH3MLU ce MHUHUMH3MpaHH. OBOj Hpolec 3aloyHyBa CO
JieTaJlHa MPOIIEHKa Ha 3/[paBCTBEHATa cOCTOj0a Ha MAIMEHTOT M 3aBpIIyBa cO crenu(HUYHA MOATOTOBKA 3a caMara
XMpYypIIKa WHTEpBEHIMja. Bo MOAroTOoBKaTa HAa MALMEHTOT, aHECTE3HOJIO3UTE Urpaar KJIydHa yiaora Bo M300poT Ha
HAjCOONBETHA aHecTe3Wja W o00e30eqyBame Ha CTAaOWIHOCT Ha MAIMEHTOT 3a BpeMe Ha omeparmjata. ASA
knacudukanujara, koja ja Kareropusupa QunNIKaTa cocToj0a Ha MAMEHTHTE IIpe]] Olepanytja, UMa 3HadajHa yiora
BO O/IpEAYBAETO HA HAjCOOABETHUOT aHeCTe3HONomKH mpuctan. OBoj Tpyn r'm omndaka pasaTMIHUTE acHEKTH Ha
MIOATOTOBKATA, KaKko MITO CE MpenoliepaTHBHA MPOLEHKA, H300p Ha aHecTe3Wja M MEXaHM3MH 3a CIIpedyBame Ha
KoMIUIMKauu. [Ipeky aHann3a Ha HpUMEpH, C€ UCTpaxkyBa Kako paznuuyHure ASA kiacudukaiuu Bivjaar Bp3
TEPAIeBTCKHOT IPHUCTAIl U UCXOJOT Ha XUPYPIIKUTE HHTEPBEHIINH.

Kayuynu 300poBH: oJroToBKa Ha NallMeHTOT, XMPYpILIKa HHTepBeHHja, ASA kinacudukaimja

1. BOBE]J

[NogroroBkarta Ha MAIMEHTOT 3a ONECpPATHBHA HMHTEPBEHIIMja € IMPOIEC KOj BKIyYyBa HH3a aKTHBHOCTH KOU C€
CIPOBEIYBaaT CO e JIa C€ OCHTYpa JieKa MAalUCHTOT € TIOATOTBEH 3a OIepalyja U JAeKa CUTE IMOTCHIIH]aTHi PU3UIH
ce muHuMu3upanu. OBOj TpoIleC 3almoyHyBa CO JAeTallHa MPOIleHa Ha 3ApaBCTBEHATa COCTOjO0Aa HA MAIMEHTOT U
3aBpIIyBa CO creru(UIHa MOATOTOBKA 3a caMara XUPYypIIKa MHTEpBEHIMja. [IpW MOArOTOBKAaTa Ha MAI[MEHTOT,
AHECTEe3HOJIO3UTE UIrpaaT KIIy4yHa yiora Bo M300pOT Ha HajIOro[JHATa aHECTe3Uja U OCUTYPYBAETO JIeKa MAlMeHTOT
ke Oujie cTaOWIIeH 3a BpeMe Ha oTepalyjara.

ASA knacudukanyjara, Koja ce KOPUCTH 3a MPOICHa Ha (U3MUYKaTa COCTOj0a Ha MAIMEHTOT, € €/IeH O]l HajBAKHUTE
(dakTopH BO OIpEIYyBAEmHETO HA aHECTE3HOJOUIKHOT MpHcTan. Taa ja KaTeropusmpa HalMeHTCKaTa IOMylalyja BO
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pa3iMuHM KJacu Bp3 OCHOBAa HAa HHUBHOTO OIIITO 3JpaBje M INPHCYTHH 3abonyBawa. I[lpumenara Ha ASA
KJIacu(uKalpjaTa € ol roleMo 3Haueme 3a 6e30eTHOCTa Ha MallMeHTHTE, KaKo M 32 YCIIEXOT Ha camaTa olepaliyja.
Bo 0Boj Tpyn ce pasmienyBa IpOLECOT Ha MOATOTOBKA Ha MAalMEHTOT NpeA ONlepaTHBHA HWHTEPBEHLMja, Kako U
ynorara Ha ASA kinacuduKkaiujara BO OpeayBambeTO Ha HAjTIOTOAHHOT aHECTE3MOIOMKH npucTar. LlenTa e ma ce
00e36emu ceoraTeH mperie]] Ha IPOLEAYPUTE, KaKo U Ha Ipakcara BO COBpEMEHATa aHECTE3HOJIOTH]a.

2. MATEPHJAJIM 1 METOAHN

OBoj Tpyzn € n3paboTeH Bp3 OCHOBA Ha MpETIE] Ha PEeJIeBaHTHA JIMTEPaTypa, KIMHWYKH YIaTcTBa M MPHUMEPU Of
NpakTHKaTa MOBP3aHU CO MpeaoNepaTuBHATa NMpoOlieHKa M npuMeHa Ha ASA knacudukauujara. [Ipernenanu ce
nyonukamuu Ha American Society of Anesthesiologists, yueOHUIIM TT0 aHEecTe3Wja, KaKO ¥ PELEH3UPAHU CTaTHH BO
Mel'yHapOJHU MEJUIUHCKU CIHCaHHja. MEeTOIONOMKHOT MPHUCTAIl BKIy4yBa aHaIU3a Ha MIPEHOPaKUuTe 3a MpolleHKa
Ha TAlMEeHTUTe, Mperie] Ha CUCTeMOT Ha HuBoa Bo ASA xnmacudpukanujara (ox | mo VI) m HHMBHara KIMHHMYKa
npumena. ASA 1 — 3apaB manueHT 0e3 HUKaKBH CHCTEMCKH 3a00iyBarba T omdaka MalyueHTUTe KOU ce IeT0CHO
31paBH, 0e3 HUKAaKBU XpOHUYHH OojecTH, Oe3 mymieme, Oe3 ajJKoXoiu3aM U CO HOpMajlHa TelleCHa TeXWHaA. Tue He
3eMaar Tepamnuja, HeMaar (pyHKIMOHAIHN OTPaHNIyBamka M PU3UKOT O KOMIUIMKAIMY NP aHECTE3Hja € MUHUMAJICH.
Ipumep:Mnan Bo3paceH MTO Joara Ha XHUPYPINKO BaJIeHk-¢ Ha XepPHHUja, 0e3 HUKaKBa 3APaBCTBEHA HCTOPH]a.

ASA I — ITamueHT co necHa cucteMcka Oonect. OBze craraar JvIa co JISCHH WiIH T00po KOHTPOIUPAaHU XPOHUIHH
3a0oiyBama, KOM HE NPEIU3BUKYBaaT CEpUO3HM (YyHKIMOHANHM HapyllyBama. lcTo Taka, mymauute Oe3
GenonpoOHN 3a00TyBamka, OpEMEHHUTE KEHH U JIyT'e CO JIECHAa IPEKyMEpHa TeXXKHHA MOXKeE J1a ce KIacH(QUIMPaaT TyKa.
Ipumep: TlaupeHTt co moOpo peryaupaHa XUIEpPTeH3Hja WK Aujaderec THI 2 6e3 koMrumkanuu.[lymag koj Hema
JIjarHOCTUIMpaHu OenoapooHu Oonectu. bpemena xxeHa BO 100pa OMIITa 34paBCTBEHA COCTOj0a.

ASA III — TTaneHT co Temika cuctemcka 6onect. OBaa kijaca BKIydYyBa MAIMEHTH CO €HA WM MOBEKe 3HAYajHU
00JIeCTH, KOU BJIMjaaT BpP3 CEKOjIHCBHOTO (PYHKIIMOHHpAmE, HO HE CE JKUBOTO3arpO3yBaukd BO MOMEHTOT. OBue
MAalMeHTH YeCcTO MMaar morpeba on MoBeKke Tepamuud M PEIOBeH MEIMUMHCKU Hanz3op. [Ipumep: IlaunuweHT co
crabuiHa anruHa nexropuc.KoHrponupan cpues nomycT of ymepeH crenet.[lanneHT co XpoHHYHa 0OCTPYKTHBHA
6enonpobua 6omect (XOBB) co orpannveHa ¢pu3ndka aKTHBHOCT.

ASA 1V — TlammeHT co CepHO3HA, XHUBOTO-3arpo3yBadka Oonect. Opae ce pabOTH 3a MAUEHTH CO TEIIKH,
JICKOMIICH3UpaHN 3a00ITyBama KOM MPETCTaByBaaT peajiHa 3aKaHa Io >KMBOTOT. OBHE MAalMEHTH ce HECTaOWIHH U
yecTo OapaaT WHTEH3WBHA IPENONEPaTHBHA MOAJPIIKA. PH3HKOT 07 KOMIUTMKAIMK MIPU aHECTE3Hja € 3HaYHUTEIICH.
Ipumep: TlanmeHnT co HectaOmiHa cpreBa cinaboct.Temka peHamHa uHcydumueHnuja Oe3 amjanmsa.Cerca co
XEeMOIMHaMHUYKa HECTaOMITHOCT.

ASA'V — TepmuHaseH NalyeHT Koj HeMa Ja IpexuBee 0e3 Xupyplika uarepBernja. OpJe nmpunaraar naueHTu Bo
KpPUTHUYHA COCTOj0a, Yne MpeKHBYBambe 3aBHCH JMPEKTHO OJl UTHA XHMPYpIIKa HHTepBeHLUja. bonecture ce Tonky
HaNpeAHaTH IITO JAYpH M CO Olepanuja, MAaHCUTE 3a NPeKUByBame ce Maiu. [Ipumep: TlanueHT co pynrypupaHa
aHeBpu3Ma Ha abnomuHanHa aopra.Temika Tpayma co mNoBeke MOBpeAM M IIOK. MacuBeH MO304€H yrmap co
KOMIIPOMHUTHpaHa BUTaIHA QYHKIH]a.

ASA VI — ITanuent co mujarHoctuiupana Mo3ouna cMpt (brain-dead). OBaa kitaca ce KOPHCTH CaMoO 3a MAI[EHTH
KOW C€ MO30YHO MPTBH, Kaj KOM C€ IUIaHMpa eKCIUIaHTaIMja Ha OPTraHM 3a TpaHCIUIaHTanuja. OBHe MALMEHTH HE ce
KHMBH BO HEBPOJIOIIKA CMHCJA, HO C€ OJpPXyBaaT BO XEMOAWHAMHYHA CTAOWIHOCT 3apaiu JoHauwja. [Ipumep:
[ManmenT koj mo Temka MOBpela Ha IVaBaTa € NPOIVIACEH 33 MO30YHO MPTOB M C€ IIOJATOTBYBA 3a JOHAIMja Ha
OpTraHH.

Crnenmjanaa o3Haka: “E” (Emergency) ce mogaBa JOKOJKY omepalndjaTa € uTHa, Ha ASA kiacara ce ponaBa OykBaTa
,»E“ — Ha mpumep: ASA I — ASA IIE wmu ASA IV — ASA IVE. OBaa o3Haka ykaxxyBa Jieka HeMa BpeMe 3a
LEJIOCHA TOATOTOBKa M PHU3MKOT € 3roseMeH. ASA kiacudukanujara He TM MepU camara oreparuja HUTY
CJIOKEHOCTA Ha TpOoLeypaTa, TyKy omnuTara (pu3Hyka cocTojOa Ha MalMeHTOT npeq omnepanuja. Taa UM nmomara Ha
AHECTE3HOJIO3UTE, XUPYP3UTE U IEJIMOT MEIUIMHCKH TUM Ja IUIaHMpaar, Aa MPOIeHAT PU3MK M Jia TO MOJrOTBaT
MaIMEHTOT Ha Haj0e30e1eH MOXKEeH HauHH.

ASA xnacudukanmjara o0e30emyBa yHU(DHUIUPAH ja3UK TIOMEry XHPYP3UTE, AHECTE3UOJO3UTE U JAPYTUTE
MEIMIMHCKH NPO(GECHOHAIIN 32 KOMyHHKalMja Ha PU3UKOT IOBP3aH CO 3/IpaBCTBEHATa COCTOj0Aa Ha MAIEHTOT.
Haxo He ro 3emMa npeaBH]] TUIIOT WIIM KOMIUIEKCHOCTa HAa MHTEpBeHIMjaTa, ASA cucteMoT nMa 100pa Kopenaruja co
MIOCTONEPATUBHUTE KOMIUTUKALIMM U MOPTAJIIUTET, 0COOCHO KOra ce KOMOMHMpa co Apyrd uHAekcH (Ha np., Charlson
Comorbidity Index, POSSUM, mnu Revised Cardiac Risk Index). ITammenture co ASA III u moBucoko OGapaar
noangepeHIpaH aHECTE3NOIOIIKY 1 ITOCTONIEpaTUBEH Ha30p, MPELH3HN IUIAaHOBH 33 aHAJTe3H1ja, XeMOAMHAMIIKa
MOAJPIIKA U €BEHTyaJIeH MOHHTOPHUHI BO MHTEH3MBHa Hera. ASA craTycoT ce KOPHCTH BO KJIMHHYKH CTYAMH 32
criopelyBame Ha nieppopmancuTe Mery OONHUIIN, XUPYPIIKY TEXHUKU U BUJIOBU aHeCTe3Hja, 00e30eayBajku HAaYuH
3a MPUJIATOAYBak-E CIIOPE PU3UKOT Ha MAIMeHToT. JJokyMmeHTanujata Ha ASA cTaTycoT uMa 3Ha4ewme 1 MPU MPaBHU
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CIIOPOBH U PCBU3WHU HA KBAJIUTCTOT HA 3IpaBCTBCHA 3allITUTA, 6H[[ejf(PI ja oJipa3dyBa IpeaoneparuBHaTa NpouecHKa Ha
IIaUuCHTOT.

3. PE3VJITATH

HctpaxyBamero mokaxka nexka ASA xiracmudpukammjaTa mpeTcTaByBa CTaHIApACH M IMIMPOKO NPHMEHYBaH METOJ 3a
NPOLEHa Ha PHU3MKOT NPU XHUPYPIIKH HHTEPBEHUMH. ASA CcTaTycoT € cOCTaBeH JIen OJ MNpeAolepaTHBHATa
eBallyallja Ha MAlMCHTOT M HAjYE€CTO CE€ YTBPAyBa Of CTpPaHA HAa aHECTE3HOJIOTOT BO COPAbOTKA CO XHUPYPIIKHOT
tuM. llporneHkara ce 0a3upa Ha IeTalHa MEIUIMHCKA HCTOPHja, TEKOBEH KIMHWYKH CTAaTyC W TNPHCYCTBO HA
koMopOuauTeTH. [aBHUTE 00NacTH HA MpuMeHa Ha ASA kiacugukayjaTa Bo IpaKTHKaTa NpeTCTaByBaar:
[poueHka Ha pU3MK: BKIy4yBajKH PH3HK O]l KapAMOBACKYJIapHH, PECIIUPATOPHH, META0OIHH U IPYTH KOMIUIMKAIUU
MOBp3aHN CO WHTEPBEHIIWjara, IUIAHUpAamke Ha IMOTPEOHWTE JONMOJIHUTEIHM HCIUTyBama, kako mro ce EKT,
exokapauorpaduja, aHamu3a Ha KpB WIM KOHCYITAllMd CO JPYTU CIELHjaHOCTH, 1Moao0pa KOMYHHKalHja CO
MAMEHTOT BO OJHOC Ha MPOLEHETUTE PU3HIM M MOKHUTE KOMIUIMKAIIMK, IITO UIPa Ba)KHA yJora Npu JOOUBAHETO
Ha MHGOPMHUpAHA COIIACHOCT, MACHTH(UKaMja Ha MAlMEHTH CO BHCOK PU3MK KOM MOXXEOHM HE Ce IOTOJHH 3a
OJpe/ieH THII Ha TPOLeaypa Mk 6apaaT alTepHATHBEH MIPUCTAI.

MomnnTopunr: ASA knacuukanyjara € BOAWIKA 3a JOHECYBamE OMITYKH BO OJHOC HA MECTOTO HA M3BEAyBamE Ha
MHTEPBEHIMjaTa ¥ MOTPeOHOTO HUBO Ha MOHMTOPHHL. Co Hea ce 00e30emyBa COOBETHA pacHpenesioa Ha pecypcuTe
BO 3apaBcTBeHHTEe ycraHOBH: [lammentn co ASA I m Il Hajuecto ce co mobap OIMIIT 3IpaBCTBEH CTATYC U MOXKE
0e30emHO 1a ce omepupaar BO aMOYNIAaHTHH WJIM JHEBHH XUpypimiku HeHTpH. [lammentu co ASA I wmwmm IV
IpeTcTaByBaaT Ipyla CO 3HAYajHH CHUCTEMCKH 3a0oiyBama M OapaaT onepaTHBHa cajla CO IIOBHCOKO HHMBO Ha
MOJAPIIIKA ¥ HaJ[30p, KAKO M MOJKHOCT 3a [TOCTONEPATUBHO ClEACHE BO MHTeH3UBHA Hera. ASA V u VI nanuentu ce
0OMYHO BO KPUTHYHA COCTOj0a M MOTpPEeOEH € WTEH, MYITHIUCUHUILIMHAPEH MPHUCTAll CO MAaKCHMAaJIHO HHUBO Ha
MeIUIMHCKA TTOJIPIIKA, BKITyYyBajKH MOATOTBEHOCT 33 HAIIPEAHN PEaHHMMAIMCKH MTOCTAIKH.

N360p Ha aHecTesmja: ASA CTaTycOT 3HAUUTEIHO BiMjac BP3 M300POT Ha THUIOT Ha aHecTe3wja: Kaj mamueHTH co
noHn3ok ASA craryc, MOXe Ja ce IpPUMEHH 1€ CIIeKTap Ha aHecTe3WH (OIIITa, PeruoHaliHa, ceianuja), BO
3aBUCHOCT Ol BHJOT Ha mpouexnypara. Kaj mannenta co moBucok ASA craryc, 0OMYHO ce MPETHOYNTAAT IIOMAJIKY
WHBA3HMBHH aHECTETHYKH TEXHHUKH (Ha Mp. pernoOHallHA aHEeCTe3Hja WK JIOKaJlHa CO celalnuja), Co 1Iel ja ce HaMaln
(DM3HONOMIKHOT CTPEC M PU3UKOT O]l XEMOAWHAMCKH M PECIMPATOPHU KOMIUTMKAIMH. M300poT Ha aHecTe3nja ce
NIPaBU WHIUBHIYAIU3UPAHO, BP3 OCHOBA HA (JyHKIMOHATHHUOT CTaTyC Ha IAIMEHTOT, OYE€KYBAaHOTO TPacwme U 00eM
Ha IIpoleypara, Kako U TOCTAHOCTa Ha MEIUIIMHCKUOT THM.

IMocroneparuBHa rpmka: ASA KinacuduKaiyjaTa iMa AMPEKTHO BIHMjaHHUE BP3 NEPHUIIPOLEAYPAIHHOT IUIaH 32 Hera u
cleiehe Ha MAI[eHTUTE:

IMatmentn co ASA III wnu IV Gapaar 3roneMeHO BHUMaHHE BO MOCTONEPATUBHUOT MEPHOMA, CO MOXKHOCT 3a
npedpiamke BO SIUHUIM CO MOBUCOKO HUBO Ha MOHUTOPHHTI, kKako mto ce PACU (Post Anesthesia Care Unit) win
ICU (Intensive Care Unit). Yecto mocTou 3rojieMeHa moTpeba 3a MPOAOKeHA XOCIHHTAIH3aIn]ja, TOMOJIHUTETHA
JMjarHOCTUYKN ~ MCIUTYBaba, (apMakoiomka MoAjapuika (aHTHOMOTHIM, Ba3ONpPECOpU, JUYPETHLH) U
MYITHIUCUUIIMHApHA Hera. ASA cTaTycoT nomara npu oipeJyBame Ha noTpeOure 3a pusnoreparnuja, HyTpPUTHBHA
TIOAJPIIKA U TUIAHUPAhE Ha OTIYCTOT 071 O0JHMIA, 0COOCHO Kaj MAILMEHTH CO XPOHUYHH COCTOjOu.

HokymeHTanuja: ASA cTaTycoT € BKJIydeH BO CTaHAapAM3MpaHaTa MEAWIMHCKA JOKYMEHTAIHMja ¥ eJIEKTPOHCKUTE
3apaBcTBeHN cucTeMu: Ciy)XHM Kako MHAMKATOp 3a IPOIEHKAa Ha KBAJIWTETOT HA XHUPYPIIKUTE M AHECTETHUYKUTE
YCIYTH, TIPEKy cropenda Ha HcxoauTe (MOpOMAMTET, MOPTAJIMTET) BO OJHOC Ha PHM3MKOT Ha mamuenture. Ce
KOPHCTH BO MEIUIMHCKH PEBH3MH, UCTPAXYBamka W aHAJM3H Ha 3/[PaBCTBEHM ITOJATOIM, 32 Jia Ce MICHTH(UKyBaar
MOTEHIMjaJIHA C1a0OCTH BO CHUCTEMOT. ViMa M eKOHOMCKa KOMIIOHEHTa, OHJIejKM HEKOM 3/IPaBCTBEHH CHCTEMH ja
kopuctar ASA kinacupukaiyjara 3a (UHAHCUCKO KOJAMpame M KaJKyJaldja Ha TPOIIOLH, CIIOPEN CIOKEHOCTa Ha
WHTEpBEHIIYjaTa.

Komynukanuja: ASA knacudukanujara e Baxxna o0pa3oBHa ajnarka Koja UM romara Ha CTYJSHTHTE, MIIQIUTe JIeKapu
M 3APaBCTBEHHOT IEPCOHAJI Ja pa3BHjaT KPUTHYKO M CHCTEMAaTCKO KIMHWYKO pa3MHUcTyBame. [Ipexy pemoBHa
mpumeHa Ha ASA crarycor: CrymeHTHTE y4yaT Ja TH HISHTH(HUKYBaaT ¥ KAaTeTOPU3UPAaT pPa3IMIHUTE
KOMOPOMJIUTETH W HUBHOTO BIMjaHHE Bp3 HMHTEPBEHIMHTE. Miaaure Jiekapu ce oOydyBaaT Ja IOHECyBaar
panuoHamHM ¥ WHQOPMHpaHM KIMHWUYKHA OJUTyKH, Oa3upaHH Ha O0O0jeKTHBHa IpOlleHKa Ha pH3MK. ASA
KJIacuQuKalyjaTa MpoMOBHpa CTaHAApAM3MpaHa KOMyHHKalWja Mel'y MEAWIMHCKUTE THMOBH, OCOOCHO BO WMTHH
CUTyallud Kora € 1oTpeOHa Op3a mporeHka M KoopiauHanuja. Ce KOPHCTH BO CHUMYJAIMCKH OOYKH, KIMHUYKH
CIieHapHja U ITUIIaHN UCIHUTH, KaJe ITO ce Oapa MpoleHKa Ha PeaHy KIIMHWYKH CITydau.

OO0e30enyBa anarka 3a KOHTHHYMPaHO MEAMIMHCKO OOpa3oBaHWe, OMIEjKM C€ NpHIIarojyBa Ha HOBUTE 3HAcHA,
MPOTOKOJIN M KJIMHUYKH BOJHYH.
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4. TUCKYCHJA

[MoaroroBkata Ha MAalMEHTOT 3a ONEpaTHBHA WHTEPBEHIMja MNpETCTaByBa KIyueH YeKop BO 00e30eryBamero
0e30eIHOCT, HaMaJlyBakhe Ha PU3HKOT O] KOMIUIMKAUM M NOCTUTHYBAaHE ITOBOJEH HCXOX O XUPYPLIKHOT 3adar.
Cucremarckara IpeaolepaTiBHa IIPOIIEHKA OBO3MOXKYBa HaBPEMEHO HACHTU(GHKYBamke Ha IOTCHLHjaTHUTE PH3HLH
1 ONITHIMHM3AIMja Ha 3ApaBCTBEHATa coCcT0j0a Ha AIIUEHTOT.

KomOuHammjata Ha TeMeNHa IpenolepaTHBHA IOATOTOBKA WM TpaBWiIHA ynoTpeba Ha ASA kimacudukanmjara
IpHUIOHECYBa 3a Mofo0pa KOMyHHKaIHja Mel'y MEJULMHCKHOT THM, PAllMOHAIHO KOPUCTEHE Ha PECYpPCUTE U TPEx
c¢, 3a momoOpyBame Ha Oe30emHOCTa W TpmKara 3a NalWeHTHTEe. 3aroa, HWBHATa IMpHMEHa Tpeba a ocTaHe
CTaHAap/Ha NPOoLEeypa BO CUTE 3PAaBCTBEHN YCTAHOBHU KaJie C€ M3BEAyBaaT ONEPaTUBHHA MHTEPBEHIIUH.

5. 3AKJIYUYOK

ASA Knacn(bnkaunjam, KaKo CTaHAapA€H CHUCTEM 3a MHNPOLCHKa Ha (1)PI3I/I‘IKI/IOT CTaTyC Ha MNAaOUCHTUTE IpEa
aHeCTe3I/Ija, nma 3HaqajHa yiaora BO IUIAHUPALETO U CIPOBEAYBAILECTO HA AHCCTC3HUOJIOIIKUOT W XUPYPHIKHOT
MCHAIIMCHT. Hej3I/IHaTa MPaKTUIHOCT, CAHOCTABHOCT U MNPEABUAJIMBA BPCAHOCT ja IpaBaT HE3aMCHJIUB A€ O
COBpE€MEHAaTa MEANIIMHCKA IIpaKca.
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Abstract: Hospital-acquired infections (HAIs) represent one of the most significant contemporary challenges in
healthcare, both globally and in the countries of the region to which our country belongs. This term refers to any
clinically manifested infectious disease that is directly related to healthcare — regardless of whether it occurs during
hospitalization, during outpatient treatment or within the framework of preventive interventions. The time of onset
of symptoms is not decisive, since the infection can manifest before, during or after the completion of the healthcare
service. The cause of these infections is most often associated with various medical procedures: diagnostic
examinations, therapeutic treatments, provision of medical care, rehabilitation, as well as other health interventions.
Although they often appear as an additional complication, HAIs in many cases represent a more serious health
problem than the underlying disease for which the patient initially sought medical help. According to estimates, their
prevalence is about 5-10% of all hospitalized patients, while in intensive care units in some countries it can exceed
50%.

Objective: The main objective is to present the number of intrahospital infections, the most common cause and
sample for the most common type of sample examination.

Materials and methods: Data taken from the State Statistical Office for a period of six years, from 2019 to 2024, are
presented in appropriate graphs.

Results: Our paper includes 1869 cases of intrahospital infections in the National Institute of Health, for the period
from 2019 to 2024. The most common causes of IHI for the period of these years are: Staphylococcus aureus —
methicillin resistant, Klebsiella pneumoniae and Acinetobacter spp. According to the type of IHI sample
examination, the most common source is: tracheal aspirate, wound swab and blood culture.Conclusion: Intrahospital
infections represent a significant health and social problem, the prevention of which requires a systemic and
coordinated approach. Insufficient hygiene and incomplete application of sterilization standards in public health
institutions create a serious risk for patients, with the consequences often being more severe than the underlying
disease. The role of health workers is crucial, as their expertise and responsibility are the basis for the successful
application of preventive measures. The introduction and consistent adherence to protocols for cleaning,
disinfection, sterilization and medical waste management are necessary to minimize the possibility of spreading
infections. In addition, the development of annual infection control programs and the use of modern technology are
a prerequisite for ensuring safe and quality health care. By implementing these strategies in an integrated manner,
hospitals will not only reduce the rate of nosocomial infections, but also improve the overall quality of healthcare
and patient confidence in the healthcare system

Keywords: intrahospital infections, intensive care, bacteria, tracheal aspirate, wound swab, blood culture
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MIOUM Ce TMojJpa3dupa ceKoe KIMHUYKK MaHH(pEeCTHpaHO MH(EKTHBHO 3a00NyBame KOE € BO JHPEKTHAa BPCKa CO
3IpaBCTBEHAaTa TpWxka — 0Oe3 pas3jidka Jajld Ce jaByBa BO TEKOT Ha XOCIHUTaNM3aluja, NpH aMOyJaHTCKO-
MOJMKIIMHUYKO JIEKYBak€ WIIM BO PaMKH HA MPEBEHTHBHU MHTEPBEHINHU. BpeMeTo Ha 1mojaBa Ha CHMITOMHTE HE €
mpecynHo, ouaejku HHQEKImjaTa MoXxe 1a ce MaHu(EeCTHpa TPes, 3a BpeMe WM 10 3aBPIIyBamke Ha 3ApaBCTBEHATA
ycnyra. [IpmanHaTa 3a HacTaHyBambe Ha OBHE MH(EKIUH HAjUYeCTO € MOBP3aHa CO Pa3INYHA MEIUINHCKH MOCTAIIKH:
JIMjaTHOCTHYKY MCTINTYBamka, TEPANIeBTCKH TPeTMaHH, 00e30e yBamke Ha MEIUIIUHCKA HeTa, pexadminTanyja, Kako 1
JIpYrH 30paBCTBEHH WHTEPBEHIMH. lako decTomaTH ce II0jaByBaaT Kako MJOMOJHHUTENHA KOMIUIMKAIH]a,
MHTPAXOCTUTATHUTE WHPEKIIH BO ToJIieM Opoj CITydan MPeTCTaByBaaT IMOTEXKOK 3/IPaBCTBEH MPOOIIEM 07 OCHOBHATA
OoJect 3apajiv Koja MaKeHTOT MPBUYHO 1odapai MeAHIMHCKa momoll. Criopest NpoleHKNUTe, HUBHATA 3aCTAalleHOCT
n3HecyBa okoiy 5—-10% o cure XOCIMTaIM3MpAaHU TALUEHTH, NOAEKa BO CIMHUIMTE 332 MHTCH3MBHA HEra BO
OJIpesieHH 3eMju MOoXe J1a HaaMuHe 1 50%.

Len: 'naBHa nen e fa ce mpukaxe OpPOjOT HA MHTPAXOCIUTAIHN WHPEKIUH, HAjYeCTUOT NMPUIMHUTEN U TPUMEPOK
3a HajYEeCTHOT BHJI HA HCIIUTYBAbE Ha IPUMEPOK.

Marepujanu u Metonu: [lonarounTe Kou ce MpeB3eMEHH O AP>KaBHHOT 3aBOJ 338 CTATHCTHKA 3a MEPUOA OJ] LIECT
roauHd, ox 2019 o 2024 ronuHa, ce MpUKakaHU BO COOBETHH I'PapUKOHH.

Pesynratu: Bo Hammot Tpyn ce ondarenu 1869 ciaydan Ha mHTpaxocnurannay nHekunn Bo EVMKH, 3a meprox ox
2019 ro 2024 rogmna. Hajuectn mpuumanTenn Ha MXU 3a mepuon on osue roguau ce:Staphylococcus aureus —
meticilin rezestenten, Klebsiela pneumonie u Acinetobacter spp. Criopen BUIOT Ha UCIHUTYBakbe HA MPUMEPOK 3a
WX, HajuecT U3BOp ce: TpaxujalieH acriupat, OpHC 01 paHa U XEMOKYJITYpa.

3akmydok: VHTpaxocnuTamHuTe MH(EKIMHM MPETCTaByBaaT 3HAYacH 3APABCTBCH M OIIITECTBEH HpoOJieM, 4YHja
MpeBeHIMja Oapa CHUCTEMCKM W KOOpAMHHUpaAH mpucrtan. HemoBojgHaTa XWUTrMeHa W HEIENOCHATa MpPUMEHAa Ha
CTaHAapy 3a CTepUIM3allija BO jaBHUTE 3[PAaBCTBEHH YCTAHOBH CO3/1aBaaT CEPHO3CH PH3MK 3a MAalMEHTUTE, IPU
LITO TMOCJIEAMIMTE YECTONAaTH MOXKAT Ja OWAAT MOTELIKH OJi OCHOBHaTa OojecT. YiioraTa Ha 3JpaBCTBEHUTE
pabOTHUIM € KIy4yHa, OWICjkM HHBHATA CTPYYHOCT M OJTOBOPHOCT CE€ TEMEN Ha YyCHelIHaTa IPUMEHA Ha
NPEBEHTUBHY MEpKU. BoOBenyBameTo M JOCIEAHOTO IMOYHUTYBAaE Ha IPOTOKOIM 3a YHCTEHe, Ne3MH(EeKIH]a,
CTEpHIIM3AIHja ¥ YIIPABYBAKE CO MEIUIMHCKH OTIAJ] C€ HEONXOIHH 32 /1a C€ MHHUMHU3MPa MOXKHOCTA 32 IINPEHE Ha
nHpekuun. J[omoIHNTENTHO, Pa3BOjOT HA TOJUIIHY IPOTPaMH 32 KOHTPOJIa Ha HHPEKINN 1 KOPUCTEHETO COBPEMEHa
TEXHOJIOTHja TpeTcTaByBaaT MpeaycioB 3a obe30enyBame Oe30eqHa W KBaJWTETHA 37paBcTBeHa 3amTHTa. Co
MHTETpHUpaHa MPUMEHa Ha OBHE CTPATETHH, OOJHUIMTE HE CaMo IITO Ke ja HaMasaT CTalkaTa Ha HHTPaXOCIUTAIHU
nHpEeKIun, TyKy ¥ Ke TO yHanpear IeJoKyITHHOT KBaJIUTET Ha 3/JpaBCTBEHATa HETa U JoBepOaTa Ha MAI[MEHTHTE BO
3IPaBCTBEHHUOT CHCTEM.

Kiy4yHu 300pOBH: HHTPAXOCTUTAIHU HH(DEKIINK, HHTCH3UBHA Hera, OaKTepUH, TpaxujajcH acIupar, Opuc oj paHa,
XEMOKYJITypa

1. BOBE{

Wurpaxocimranaute uHpekunun (UXM) npercraByBaarT efeH OJ Haj3HAYajHUTE COBPEMEHHM MPEAM3BUIM BO
3[IPaBCTBOTO, KAKO Ha IJI00aIHO HUBO, TaKa M BO 3eMjUTE O] PETHOHOT BO KOj MpHIiara u Hamara apxxasa. [lox oBoj
TIOUM Ce ToJpa3dupa cekoe KIMHUYKN MaHH(ecTHpaHo MH(PEKTHBHO 3a00iyBame KOE € BO JUPEKTHAa BPCKa CO
3IpaBCTBEHAaTa TpWXka — Oe3 pas3siMKa Jajli Cce jaByBa BO TEKOT Ha XOCIHUTANIM3aluja, NpH aMOyJaHTCKO-
TIOJIMKIIMHUYKO JIEKYBamb€ MIIM BO PAMKH Ha IIPEBEHTHBHU MHTEPBEHIMH. BpeMeTo Ha 1mojaBa Ha CUMITOMHTE HE €
npecyiHo, ouaejkn MHMEKIjaTa MOXe /1a ce MaHu(ecTHpa Tpell, 3a BpeMe WIH 110 3aBpIIyBamke HA 37paBCTBEHATA
ycnyra. [IpuunHaTa 3a HacTaHyBambe Ha OBHE MH(EKINHI HAjUYeCcTO € MOBP3aHa CO Pa3InYHN MEIUIMHCKHY ITOCTAIKH:
JIMjarHOCTHYKY UCIIMTYBakbha, TEPANleBTCKU TpeTMaHH, 00e30e/lyBambe Ha MeIMIIMHCKA Hera, pexaduinranyja, Kako u
JpYrd 30paBCTBEHH WHTEpBEHIMH. lako decTomaTtd ce II0jaByBaaT Kako MJOMOJIHUTENHA KOMIUIMKAIH]ja,
MHTPAXOCIUTAIHNUTE HH(EKIUK BO rosieM Opoj ciyuau NpeTcTaByBaat IMOTEXKOK 3APaBCTBEH NPOOJIEM 0J1 OCHOBHATA
Oouiect 3apajiv Koja MaueHTOT IPBUYHO Modapai MeaAuHcKa noMot. Criope]| MPOIeHKUTe, HUBHATA 3aCTalleHOCT
n3HecyBa okomy 5—10% oj cuTe XOCIUTAIM3WpPaHW MAlUeHTH, JOJeKa BO €JIMHUIIMTE 32 WHTCH3WBHA HEra BO
OpeZIcHN 3eMju MOXe Ja HaaMuHe u 50%.

2. EJ
I'maBua el € aa ce IMpHKa)xe 6p0j0T Ha MHTPAXOCIUTATIHU I/IH(l)eKIII/II/I, Haj‘{CCTHOT MNPpUYUHUTET U IPUMCEPOK 3a
HajLICCTI/IOT BU Ha UCTIUTYBAC Ha IPUMEPOK.

3. MATEPUJAJI U METOIHU

Martepwujanu u meronu: IlogaronuTe Kou ce MpeB3eMEHH O APXKABHHUOT 3aBOJ 33 CTATHUCTHKA 32 MEPHOI O IIeCT
roxuau, o1 2019 mo 2024 ronuHa, ce MpUKakaHW BO COOJIBETHU TpadUKOHHU.
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4. PE3YJITATH U JMCKYCHJA
Bxkynauor 6poj Ha nHTpaxocnutanuau nHpeknun Bo EMKH, 3a nepuox ox 2019 ro 2024 roauna, Koj M3HeCyBa
1869 crmy4an, mpuKkakaHu 3a ceKoja TouHa oeanHeYHo Ha ['padukon 6p. 1.

I'paghukon 6p.1 Bkynen 6poj na unmpaxocnumanunnu ungexyuu 6o EUKH 3a nepuod 00 2019 0o 2024 zo0una

500 675
679
400
300
311
200 169
100 - 2
l 10
O n T | E— T T T 1
2019 2020 2021 2022 2023 2024

UzBop: p:xaBeH 3aBof 3a cratucTika Ha P.CeBepHa MakenoHmja

Crnopen NPUYMHHUTENOT HA HMHTPAXOCHUTATHATE WHQEKUWH, € TNpHKaKaH TpadUyKH INpUKa3 HA HajYeCTHOT
NPUYMHHTEI HA HHTPaXOCHUTAIHUTE HHpeKunu 3a nepuon ox 2019-2024 roauHa, npukaxaH Ha rpadukoH 0p.2.

I'paghukon 6p.2 Hajuecm npuuunumen na unmpaxocnumanunnu ungexyuu éo EUKH 3a nepuoo 00 2019 oo

2024 z00una
140 131
120 111
105
99
100
80
56 63 63
60 49
43 47
40 30
22
20 14 14 10
I i1 231
O . | - —
O ; O ; © ; ; [0} [0} [0} 5
c o c o c o o c o c o c
= 8 & = 8 & = 8 a o = 8 8 g = 8 g =
[=) c n o c n o c n " o < c » o c » O
=1 o — =1 o — =1 = — —_ = [] @] S o S
[} E Q9 |5} E Q9 |5} ° g SRR = E O 0 E QO 0
IS S Q IS S Q IS o Q o £ =1 S © £ S © £
' Q (8] ' Q © ' Q (8] c Q Q o Q o
* c Q * c Q * c Q a 5 c c 2 c 2 .,
Sc 2 8 Sc 2 8 Sc o 8 2 s5c 2 o 2 Sc o 2 Sc
0L © © 0L ©® © 0L © O L 090 ® T O 092 T O 092
= = c —_ = c = c [ cC =t = = c =% = c =%
>SS © 5 >SS © 5 >SS 6 5 = 3£ O o = 3£ o = 3£
c® 5 g cd 5 g sL £ B g ®28 G ® & ®2 ® @ ©2
n.2 9 n.2 9 n.2 5 n.2 Q9 o n .2 o n .2
SN © SN © SN S SN © o 35N o 35N
3L X gL X 3L 3 gL X x 32 x 32
o o o b o o o
o o o a3 o o o
o o o o o o
> > > > > >
< < < < < <
[} [} [} [} [} [}
] [ [ 3] [ [
B B d B d -+ B d B d
%) »n »n 17} »n »n
2019 ron 2020 rog 2021 rop, 2022 rop, 2023 rop 2024 rop

W3Bop: JIpxaBeH 3aBoj 3a ctatuctuka Ha P.CeBepHa MakeaoHuja

453



KNOWLEDGE — International Journal
Vol.72.4

Cropen BHAOT Ha WCIUTYBAakEe HA MPHUMEPOK, HAJYSCTUTE HMHTPAXOCIHUTATHH WH(EKIHH ce MPUKaXKAHH Ha
rpadukoHn 6p.3 3a nepuon ox 2019-2024 roauna

I'pagpuxon 6p.3 Ipumepok 3a unmpaxocnumainy UHGeKyuu cnopeod 6uOOm Ha UCNUMYEalbe HA NPUMEDPOK, 3d
nepuod 00 2019-2024 zoouna
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5. 3AKJIYYOK

WHTpaxocnuTanHute WHOEKIMH MPETCTaByBaaT 3HA4YaeH 3[PABCTBEH M OMINTECTBEH HPOOJEM, Yuja NpeBeHIHja
0apa CHCTEMCKH W KOOpDAMHMpAH NpHcTan. HenoBoiHAaTa XWIrMeHa M HeELEJOCHaTa NpPUMEHa Ha CTaHIapau 3a
CTepWIIM3alija BO jaBHUTE 3JIPaBCTBEHH YCTAHOBH CO3JaBaaT CEPHO3CH PH3UK 3a IAlMEHTHTES, IPH ILITO
HOCIEUINTE YeCTONaT MOXKAT Ja OUAaT MOTEIIKU OJf OCHOBHATa 00JecT. Yiorata Ha 3[paBCTBEHUTE PAaOOTHHUIIM €
KIy4YHa, OMICjKM HUBHATA CTPYYHOCT M OJATOBOPHOCT CE TEMEJ Ha yCIENIHATa MPUMEHa Ha MPEBEHTUBHH MEPKH.
BoBenyBameTo M JOCIEAHOTO IMOYMTYBAalkEe HAa IPOTOKOIM 33 YHCTEHE, JIe3MH(EKIHja, CTepulIusandja u
yiipaByBalkb€ CO MEAUIIMHCKH OTHAA CE€ HCONXOAHHU 3a Aa CC MHUHUMH3HpA MOXHOCTA 3a HIMPEHE Ha I/IH(I)CKHI/II/I.
JIOTIOJIHUTENIHO, Pa3BOjOT HAa TONMIIHM IPOTpaMH 3a KOHTpOJAa Ha HMHQPEKIMH W KOPUCTEHETO COBpeMeHa
TEXHOJIOTHja MpEeTCTaByBaaT MNpeAycioB 3a o0e30eqyBame 0Oe30enHa M KBAIMTETHA 31paBcTBeHa 3amrTuta. Co
MHTErpUpaHa MPUMEHa Ha OBHE CTPATEerHy, OOJHUIMTE HE caMo IITO Ke ja HaMaJlaT CTarnkaTta Ha HHTPAaXOCIUTAIHH
HHPEKIUH, TYKY H Ke TO YHAIpeaaT LeJIOKYTHHOT KBaJUTET Ha 3paBCTBEHATa Hera U JoBepOaTa Ha MALUSHTHTE BO
3JpPaBCTBEHHOT CUCTEM.
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EPIDURAL ANESTHESIA AND ITS APPLICATION IN THE TREATMENT OF
POSTOPERATIVE PAIN

Ivana Sasanska
Faculty of Medical Sciences, Goce Delcev University, Stip, Republic of North Macedonia,
ivana211590@student.ugd.edu.mk
Biljana Eftimova
Faculty of Medical Sciences, Goce Delcev University, Stip, Republic of North Macedonia,
biljana.eftimova@ugd.edu.mk

Abstract: Current trends in anesthesiology indicate an increasing role for epidural anesthesia as a key component in
the multimodal approach to the treatment of acute postoperative pain. In the future, additional research will help to
precisely define the optimal techniques, doses, and drug combinations, in order to further improve clinical outcomes
and patient safety.

The use of epidural anesthesia significantly reduces the required amount of systemic opioids, which directly
contributes to a lower incidence of side effects such as nausea, vomiting, respiratory depression, and sedation. In
addition, this technique improves hemodynamic balance, facilitates early mobilization of patients, and shortens the
time of hospital treatment. At the same time, epidural analgesia requires appropriate patient selection, precise
technique, and continuous monitoring to minimize potential complications. Although not without risks, its benefits
make this method an important part of modern postoperative care.

The establishment of continuous vital monitoring, the checking of vital parameters upon admission and their
monitoring are routine procedures in this department, the care of the venous line, whether it is a peripheral vein or a
central one, is of particular importance, and here is the care of the epidural catheter, its patency check and whether
there are any problems with its fixation during transport from the operating room to the intensive care unit.
Advantages of epidural anesthesia when used in postoperative use have their own advantages of use, which are:
analgesia that will be without the use of opioids and will have a great effect, there will be a lower incidence of
respiratory infections postoperatively, postoperative myocardial infarction will be reduced, stress on the body will

be reduced from the surgical procedure and intestinal motility is improved due to sympathetic blockade of the
nervous system.

Keywords: epidural anesthesia, treatment, preparation, postoperative pain.

ENNNAYPAJIHA AHECTE3UJA U HEJ3UHA ITIPUMEHA BO TPETMAH HA
IHOCTOIIEPATUBHA BOJIKA

HNBana Cacancka
®daxynret 32 Meaunuacku Hayku, Yausepsurer ,,I'one lemues®, llltun, P.CeBepra MakenoHnuja,
ivana211590@student.ugd.edu.mk
buajana E¢pTrumoBa
®daxynret 32 Meaunuacku Hayku, Yausepsurer ,,I one lemues®, lltun, P.CeBepra MakenoHuja,
biljana.eftimova@ugd.edu.mk

Pe3sume: CoBpeMEHHUTE TPEHIOBH BO aHECTE3MOJOTHMjaTa YKakKyBaaT Ha pacTeyka yJiora Ha CHmuaypaiHaTa
aHeCcTe3Hja KaKko KIIydHa KOMIIOHEHTa BO MYJITUMO/IATHUOT MPHCTAIl 32 TPETMaH Ha aKyTHA MOCTONepaTuBHa OoJika.
Bo njHWHA, JONOTHHUTEHU UCTPAKYBaka K€ IOMOTHAT BO TPEIM3HO Ae(PUHUPARKE HA ONTHMAITHATE TEXHUKH, JO3U
U KOMOWHAIIMA Ha JIEKOBH, CO IeJl MOHATaMOIIHO IOJ00pYBamke Ha KIMHUYKATE HCXOMU M Oe30emHocTa Ha
MalHEHTHUTE.

[IpuMeHnara Ha enuaypaiHa aHECTEe3Uja 3HAYUTEITHO TO HaMalyBa MOTPEOHOTO KOJIMYECTBO HA CUCTEMCKH OITHOWIH,
IITO JAWPEKTHO NPHUJOHECYBa 3a NOMasia I0jaBa HAa HECaKaHU ¢(EKTH KaKO TaJiekhe, MOBpaKame, peclupaTropHa
JieTIpecrja u CeIupaHoCcT. JIOMOTHHUTEIHO, OBaa TEXHHWKA TO MoJo0pyBa XeMOAMHAMHYKHAOT OajaHC, ja OJECHYBa
paHaTa MoOwiu3aldja Ha TAIUEHTHTe W TO CKpaTyBa BpeMETO Ha OOJHHWYKO JieKyBame. lcToBpeMeHO,
enuaypaHaTa aHaire3nja 6apa cooBETHA CEJEKIMja Ha MAIUEHTH, MPelr3Ha TEXHUKA U KOHTHHYHPAHO CIICCHHE,
CO IIeNT J1a C€ MUHUMHU3MPAaT NMOTEHIUjaTHUTEe KOMIUTUKanu. Mako He e 0e3 pu3Wili, HEj3MHUTE MPUAOOUBKHU ja
mpaBaT OBaa METO/a 3HA4YaCH JIeJ 0] COBPEMEHAaTa MOCTONepaTUBHA TPIDKA.
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[ocTaByBameTo Ha KOHTHHYMPaH BUTaJIeH MOHUTOPHHT, IIPOBEPKATa Ha BUTAJHUTE [TapaMETpPH IIPU NPUEM U HUBHO
clleiele Ce PYTHHCKa IOCTalKa BO OBa OJEJEHHEe, 3TPHKyBame Ha BEeCHCKaTa JIMHMja OMio aa ce paboTH 3a
nepudepHa BeHa WIM IIaK 3a LEHTpPajHA € OJ IoceOHa Ba)KHOCT, a TyKa € M 3TPHKYBambeTO Ha CMHUAYPAaTHHUOT
KaTeTep, Heropa MpOBepKa Ha MPOOJHOCT KaKo M Jja He HacTaHalle HeKOH IIPOOJIEeMH cO HeroBata (PMKCHPAaHOCT NPH
TPAHCIOPTOT O ONEpaloHaTa cajla BO HHTEH3MBHATa Hera.

[lpenHocTn Ha enuIypaiHaTa aHecTe3Hja Kora ce ymorpedyBa BO HOCTOIEpaTHBHATa ymoTpeba CH MMa CBOH
MIPETHOCTH O yroTpebaTa a Toa ce: aHajlre3rja Koja ke ouge 6e3 ynorpeda Ha ONOUIM a K€ IMa ToJieM e(eKT,

ke HMa IoMaja 3a4eCTeHOCT OJl PECHHMPATOPHH HH(EKIHMH HOCTONEePAaTHBHO, HMOCTONEPATHBHUOT MHOKapIeH
nHpapkT ke Oupe HaMalleH, CTPECOT HAa OPTaHM3MOT Ke Ouje HaMmalleH OJi XUPYPIUKHOT 3a(aT M MOTHIHTETOT
(TOIBIKHOCTA) Ha LIpeBaTa € NoA00peH 3apaay CUMIaTHYKaTa OIoKa a Ha HEepBHUOT CHCTEM.

Kayunu 300poBu: enuaypaiHa aHecTe3uja, TPETMaH, MOJr0TOBKa, IIOCTONEpaTHBHA OOJIKa.

1. BOBE/J

Emnpypannara aHecte3uja e aHecTe3uja Koja MHOTY 4ecTo ce yrnorpedysa Bo J3VY I'paacka onmira GonHuna ,,8-Mu
cenreMBpr' - CKorije, 3a onepanyuy Ha ab0JOMEH U IpYTH BUIOBH HA ONEPAIiH KOH C€ H3BPIIYBaaT CEKOjIHEBHO.
Enmmypannara aHecTe3nja € aHecTe3rja Koja ce aIuTAIpa BO MPOCTOPOT OKOJIY 'pOETHUTE HEPBH IITO CE KOPHUCTH 3a
crpaByBame co Oonka. mocie omepanuja. Oobiacta BO TOj JeN ce HapeKyBa emMAypanHHOT mpocrtop. Ila Taka
OTTaMy eNHIypalHaTa aHecTe3nja ro 100mIa CBOETO UMeE.

Emnpypannara aHecTe3nja MOKe /1a c€ KOPHCTH 3a CIPaBYBamEe CO PA3IMYHM OOJIKM KaKO IITO ce: HaMalyBame Ha
OoJkaTa IpH MOPOAYBakE, IPE] OllepanHtja, Kako aHECTETHK, HaMallyBamke Ha OOJKaTa 110 OInepalyja, 3a JICKyBambe
Ha 0OJIKM BO TPOOT 01 IPOOJIEMH KaKo IITO CE€ XepHUH Ha IMCKOBH, CIIPABYBahE CO XPOHUYHA OOJIKa.

1.1. Hex na Tpynor: Llenrta Ha 0BOj TpyA € Jia ce NpHKaXKe NMpHMEHATa U 3HauemaTa Ha enuaypaiHa aHecTe3uja u
Hej3MHATa CeKOjJAHeBHa NPUMEHa BO TPETMAHOT Ha IocTonepaTHBHa Oojka Kaj mamueHTH Bo J3Y I'pancka ommira
OonHuIA ,,8-Mu centeMBpu‘ - Ckorje.

[Mpumenara Ha emuaypaiHaTa aHeCTe3Hja € HajMHOTY 3acTalleHa Kaj MalMeHTH CO MOpaIvKalHi U TMOeKCTEH3UBHU
orepaTHBHU 3aaTH Kaj KOM MOXKHOCTa OJl HarjlaceHa M IPOJIOHTMpaHa OOJIka € O4YeKyBaHAa M Kako TaKBa €
IIPEABHACHA O] CTPaHa Ha MEIUIIMHCKHOT THM CE CO IIeN Ja Ce HaMaJl OOJIaKkTa BO IocTonepaTuBHata (asa.

1.2. Marepujanau u meroau: Bo Tpyznot ce o6padorenn nogaromu noduenu ox J3VY I'paxcka ommra GonaMNA ,,8-
Mu centemBpu — Ckomje, 3a manueHTH omepupaHu Bo mepuomoT 2023 m 2024 rogmHa. AHanmm3ara omndarh
MANMeHTH Kaj KoM Oelle IpUMEHeTa emuIypaiHa aHecTe3Wja, Kako M MAlMEeHTH OIepUpaHH O0e3 emmaypaiHa
aHecTe3Wja, co Imen cropenda Ha pesynrature. [logaromure ce 00paboTeHW CHOpex MO W BO3pacT, a 3a
UCIIOJIHYBakhe Ha IIOCTAaBEHUTE LeNd Oea KOPUCTEHH MENUIMHCKA JOKyMEHTallMja, CTaTHCTHYKH IOJATOLM U
peneBaHTHa JUTepaTypa. Pedynrature ce mpukaxkaHu TabesnapHO M TpadUuKy, BP3 OCHOBA Ha KOU C€ HM3BEICHU
3aKJTyYOLH.

2. PE3YJITATHU

Tabena op.1 (Ilpukas na nodoamouu 3a 2023 200una co enudypanna anecmesuja u 6e3 enudypainag anecmesuja)

Omnepanuy co enuaypaiHa aHecTe3nja 119

Omnparnu 0e3 enuaypaiaHa aHecTe3Hja 142

H3Bop: J3VY I'pancka ommra OoiHAIA ,,8-MH CENTEMBPH,, - CKorje

Taobena op.2 (Ilpukas na nodamoyu 3a 2024 2o00una co enudypanna anecmesuja u 6e3 enudypaina anecmesuja)

Omnepanuy co enuaypaiHa aHeCTe3nja 136

Omnpanu 6e3 enurypajaHa aHeCTe3nja 158

H3Bop: J3VY I'pancka ommra GomHUIA ,,8-MH cenTeMBpH,, - Ckorje

3. IMCKYCHJA

Cropen npukaxanuTe noaatony 3a 2023 roguaa nmame 119 onepanmu co enuaypaiHa anectesuja u 142 onepauuu
0e3 emuaypajHa aHECTe3Wja, HAjUeCTO KOPHUCTEHa OMIITa aHecTe3wja BO [ 'pajackara ommra OomHUIA 8 MH
CenremBpu Bo Ckorje.
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Crnopen moznot Bo 2023 romuna ume 140 Maxu kou ce omepupaHu u 121 KeHH onepUpaHU U JIEKyBaHU BO
I'panckara ommura 6oxania 8 mu CenremBpu Bo Ckorje.

Cropen npukaxanuTe noaarony 3a 2024 rogquaa nmame 136 oneparnuu co enuaypaiHa anecTesdja u 158 onepamnn
0e3 emmaypaidHa aHecTe3Wja, HajuecTo KOpHCTEHa OMNINTa aHecTe3wja BO ['panckata ommra OonmHHmIA 8 MH
CentemBpu Bo Cxorje.

Croopen monot Bo 2024 rommHa mMme 165 Maxu ko ce omepupand M 129 KeHH omepupaHU W JICKyBaHH BO
I'panckara onmra 6omanna 8 mu CentemBpH Bo Ckorje.

4. 3AKJIYUYOK

Ennpypannara anecte3uja e MeTo[ KOj € HajeuKaceH U HajOe30eIeH 3a yIpaByBambe CO OCTONepaTHBHATa O0JIKa,
0cOo0CHO MpH XUPYPLIKK 3adaTH Ha JOJHUOT AEJN OJ TEJOTO, TOpakcoT u adgomenor. Co cBojaTa cHOCOOHOCT 3a
KOHTMHYHMpPaHa WM MHTEPMUTEHTHA aIMHHUCTpPAIMja Ha aHAIT€THIIM, OBO3MOXYBa cTaOMIIHa KOHTpOJIa Ha OosikaTa
CO MHHUMAJIHU CHCTEMCKH HecakaHH edekTu. [IpumenaTa Ha enmuypajiHa aHalre3nja He caMo LITO TPHIOHECYBa 3a
oJ00po MOCTONEPATHBHO HCKYCTBO Kaj MAalMEHTUTE, TYKYy OBO3MOXKYBa M TI00Op30 3aKpernHyBame, paHa
MoOmMM3aIyja 1 HaMadyBamke Ha TIOTpedaTa 0Jf CHCTEMCKH OTIHOUIH.
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COMPARASION BETWEEN GENERAL AND SPINAL ANESTHESIA DURING
INGUINAL HERNIA SURGERY AT THE “8™ SEPTEMBER” GENERAL HOSPITAL
IN SKOPJE, FOR THE PERIOD FROM JANUARY TO JUNE 2025

Frosina Atanasovska
PHI City General Hospital "8th September"-Skopje, North Macedonia, frosina.atanasovska@yahoo.com

Abstract: Anesthesia represents a fundamental component of modern surgical practice, enabling safe and effective
performance of operative interventions through the suppression of pain and the maintenance of optimal
physiological conditions in the patient.

Among the most frequently applied techniques are general anesthesia and spinal anesthesia, each with a specific
mechanism of action, advantages, and limitations. General anesthesia induces a reversible state of unconsciousness
through systemic administration of anesthetic agents, involving the entire organism and requiring airway control. In
contrast, spinal anesthesia entails intrathecal administration of local anesthetics, resulting in regional sensory and
motor blockade while preserving patient consciousness.

This thesis presents a comparative analysis of general and spinal anesthesia with respect to indications,
physiological effects, intraoperative management, and postoperative outcomes. Emphasis is placed on the safety
profile, dynamics of postoperative recovery, hemodynamic stability, and the degree of patient satisfaction.

The analysis demonstrates that general anesthesia is appropriate for extensive and prolonged surgical interventions,
particularly those involving the upper part of the body, whereas spinal anesthesia represents a favorable option for
procedures in the lower abdomen, pelvic region, and lower extremities due to faster postoperative recovery and a
reduced risk of systemic complications.

The subject of this paper is a comparison of spinal and general anesthesia as methods of anesthesia during hernia
surgery in the GOB "8-mi Septemvri" in Skopje, for the period from January to June 2025. They were divided into
two groups: patients operated on with general anesthesia and patients operated on with spinal anesthesia. In this
study, 158 patients were included, of which 148 were male and 10 were female. Of the total number of patients, 75
were operated on with general anesthesia, and 83 with spinal. Patients operated on with spinal anesthesia (75) were
compared with patients operated on with general anesthesia (83) in terms of the complications that occurred.

The following postoperative complications were observed: urinary retention, gastrointestinal disturbances, non-
specific and post-spinal headaches, pain, and respiratory complications. Postoperative nausea and vomiting and
other observed complications were significantly more pronounced in patients operated on while under general
anaesthesia. Additionally, complications were more frequent in smokers. Considering the results of this research,
spinal anaesthesia is recommended for inguinal hernia in both younger and older patients.

In conclusion, the choice between these two techniques should be individualized, taking into consideration the
clinical characteristics of the patient, surgical requirements, and potential anesthetic risks, with the ultimate goal of
achieving optimal perioperative outcomes

Keywords: inguinal hernia, spinal anaesthesia, general anaesthesia.

KOMITAPAILIAJA IIOMET'Y OIIITA U CIIMHAJIA AHECTE3UJA TP
OINNIEPALIMJA HA UHI'BUHAJIHA XEPHUJA BO I'Ob ,,8-MU CEIITEMBPU* BO
CKOIIJE, 3A TIEPUOJAOT O JAHYAPHU 10 JYHHU BO 2025 TOAUHA

DpocrHa ATaHACOBCKA
J3V I'pancka onura 6oiHMNA ,,8-MU centeMBpu “-Ckomje, PC Makenonuja,
frosina.atanasovska@yahoo.com

AncrpakT: AHecre3Wjara mpeTcTaByBa (yHJaMEHTaJleH CErMEHT Ha COBpEMEHaTa XHpYypIIKa Ipakca,
0BO3MOXYBajku 0e30e1HO 1 epeKTUBHO M3BEIyBambe Ha ONIEPaTUBHN MHTEPBEHIIMH NPEKY cy30MBame Ha OosikaTa
00e30enyBame Ha ONTUMAITHU (H3HONIOIIKH yCIOBU Kaj MTallueHTOT.

Mety HajuecTo MPUMEHYBAHUTE TEXHHUKH CE€ OIIITAaTa aHECTE3Hja M CIIMHAHATA aHEeCTe3Hja, CeKoja co crierupuiIcH
MEXaHH3aM Ha JIejCTBO, MPEIHOCTH W OrpaHudyBama. OIMINTaTa aHecTe3rja WHAYIHUpa pPeBep3uOMIIHA COCTOj0a Ha
HECBECT MPEKy CUCTEMCKa aIlIMKallKja Ha aHECTETHYKHU areHCcH, co 3aaTeHOCT Ha 1IEJIMOT OpraHu3aM H norpeda of
KOHTpOJa Ha MAWIIHWTE TATHINTAa. 3a pa3luka Of Hea, CIMHATHATA aHecTe3Wja Noapa30mpa WHTpaTeKajHa
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amIMKalyja Ha JOKAJIHH aHeCTETHIH, IITO PE3yITHpa CO pEerHOHaJIHa CeH30pHa M MOTOpHA OJI0Kasa, Py 3a4yBaHa
CBECT Kaj MalHueHTOT.

OBoj Tpyn mpeTcTaByBa KOMIIapaTHBHA aHAJM3a HA OMNIITaTa U CIMHAIHATA aHECTE3Mja BO OAHOC Ha MHAWKAIHMHTE,
¢usnonomknTe eheKTH, MHTPAOIICPATUBHUOT MEHAIMEHT M ITOCTONEPATHBHHUTE MCXOIU. AKIIEHTOT € CTaBeH Ha
6e30eTHOCHAOT TIPO(MII, TUHAMHAKAaTa Ha IOCTOIIEPATHBHOTO OIOpaBYBamke, XEMOJUHAMUYKATA CTAOWIHOCT H
CTETICHOT Ha MAIEeHTCKa caTUC(aKIIHja.

AnanmzaTta yKakyBa J€Ka OIIITAaTa aHECTe3Hja € COOJABETHA 32 00OEMHH M MPOJODKEHH XUPYPIIKH WHTEPBEHIINH,
0co0EHO OHME KOHM T'O 3aceraaT TOPHHOT el OJ TEJ0TO, AO/eKa CIMHATHATa aHEeCTe3Wja NPETCTaByBa IOBOJHA
omuuja 3a 3agaTd BO JOJHUOT abJOMEH, KapjiMYHHOT PETHOH M JIOJHUTE EKCTPEMHUTETH, MOpaad moOp30To
MIOCTONEPATUBHO OIOPaBYBakhe M HAMAJIEHHOT PU3UK Of] CHCTEMCKH KOMILUTHKALIUH.

[MpeamMet Ha 0BOj TPyA € KOMIIapalyja Ha CIIMHAJIHA ¥ OTIIITa aHeCTe3Wja Kako METOIU 3a aHeCTe3Hja IIPH olepalyja
Ha xepHuja Bo 'Ob ,,8-mu CenremBpu“ Bo Ckomje, 3a IeproJIoT o janyapu 1o jyau 2025 roauna. [Tonenenu ce Bo
JIBE TPYIH: MAIMEHTH ONEPUPaHH CO OIIITa aHECTE3Wja U MalMeHTH OlIEpUpPaHM CO CIMHAHa aHecTe3nja. Bo oBaa
CTyzauWja, BKiIy4eHH ce 158 naumentu ox kou 148 ox mamku u 10 o sxeHcku noin. O BKYMHHOT Opoj manueHTH, 75
ce omepupaHy CO OIIITa aHecTe3uja, a 83 co cnmHanHa. [laneHTHTe omepupanu co ciuHaNHA aHectesmja (75) ce
CIIOpENIeHH CO MAIMEeHTHTE ONIEPUPAHHU CO OIIITa aHecTe3Hja (83) Bo OAHOC HAa KOMIUTUKAIIUITE KOU CE jaBHIIC.
IMocTonepatnBHO ce 3abenexaHW CICTHUTE KOMIUIMKALMKM: ypPHHapHa pETeHIHja, TaCTPOMHTECTHHAIHU
HapyllyBama, HECMEUU(PUIHN W TOCTCIMHAIHU TJNaBOOOJKH, OONKM W PECHUpPaTOPHH KOMIUIMKAIWH.
IMocToneparnBHaTa MojaBa Ha Ta/ickhe U MOBPAKalke W APYTUTE CIEACHH KOMIUIMKAIMN € 3HAYUTEIHO MOM3pa3eHa
Kaj MaIEHTHTE ONIEPUPAHH CO OMNIITA aHecTe3nja. KoMIumkannuTe ce mou3pa3eHy Kaj MalueHTH KOH Ce ITyIIaqH.
3akiy4Ho, 1300pOT MoMery OBHE JIBe TEXHUKH Tpeba aa Oujie MHINBUIYaTU3UpaH, UMajKU TH MPEIBHU] KIMHUYKUTE
KapakTCpUCTUKU Ha MNAlUCHTOT, OINCPATHBHUTE 6apaH)a u HOTCHHI/Ij AJIHATEC aHECTCTUYKU pU3ULH, CO MLeJ
NOCTUTHYBAKC HA ONITUMAJIHU NEPHUONIEPATUBHU UCXOOU.

Knyynu z6opoBu: MHIBHHAIIHA XEPHU]ja, CIIMHAJIHA aHECTE3H]ja, OIIILTa aHECTE3Hja.

1. BOBE]J

AHecTe3mjaTa IPeTCTaByBa €IHO O] Haj3HAYajHUTE NOCTUTHYBama BO UCTOpHWjaTa Ha MEIWLMHATA M XUpYprujara,
TpaHC(HOPMHUPAjKU T HHBA3UBHUTE MPOLEAYPH O] HEIIOJHOCIHBY U )KUBOTO3arPO3yBauyKH HCKYCTBa BO Oe30e1HN U
KOHTPOJIMpaHU HMHTEpBeHIMH. Taa mpercraByBa cocToj0a Ha MEAWIMHCKA MHAYLHpPaHA OTCYTHOCT Ha OOJIKa M
CTpec, MOCTUrHaTa NPeKy aJAMHHUCTpandja Ha (apMaKkoJIOIIKA areHCH KOHM ja MOAYJIHpaaT aKTHBHOCTa Ha
LECHTPAJIHUOT WM INepuepHHOoT HepBeH cucTeM. CoBpeMeHaTa aHeCTe3HoJiorHja omdaka IIUPOK CICKTap Ha
TEXHHKH, Mel'y KOW OIlTara aHecTe3Wja W perdoHaliHaTa aHecTe3Wja MMaaT HajroyieMo 3Hauewe. ChuHaiHarta
aHecTe3Wja M OIIITAaTa aHecTe3Wja MPEeTCTaByBaaT JBE O] HAjuecTO NPUMEHYBAaHHTE TEXHHKH BO CEKOjIHEBHATa
XHUPYpIIKa PAKTHKa, CEKOja CO COTICTBEH MEXaHU3aM Ha JIejCTBO, KIIMHUYKH ITPUMEHH, IPUAO0OUBKYU U PU3HILIH.
WurBuHaNHaTa XEpHHja MPETCTaByBa €IHA OJ HAjUeCTHTE XUPYPILIKH COCTOjOM Kaj BO3pacHara MOIyJandja u
HEj3MHOTO OIEPAaTHUBHO JIEKYyBalbe € PYTHHCKA MpoLeaypa BO cCOBpeMeHara Xupypruja. M300poT Ha coolBeTHa
aHecTe3Mja Urpa KJIy4Ha yJjora BO yCIIEIIHOCTA Ha MHTEPBEHIIMjaTa, IIOCTONEPATUBHUOT OIIOPABOK U 3a/I0BOJICTBOTO
Ha nanueHToT. HajuecTo mpuMeHyBaHU METO/IM 32 aHECTE3Wja MPH XUPYPLIKO JICKYBake HAa HHIBHHAJIHA XEPHHUja Ce
omuTata (TeHepaiHa) M CIIMHaNHAaTa (perdoHaiHa) aHecte3dja. [IBeTe TEXHHUKM HMaaT CBOHM HPEJHOCTH M
HEJOCTaTOLH, KOM 3aBHCAT O] IIoBeke (haKTOpH, KaKo LITO ce 3PaBCTBEHATa COCTOj0a Ha MAMEHTOT, OYEKyBAaHOTO
BpeMeTpacke Ha olepalyjarta, MOXKHUTE KOMIDIMKALUK U NpedepeHIUTe Ha aHECTE3UOIOTOT U XUPYPIOT.

Co 1en ga ce moJoOpy KBAIUTETOT Ha 3APABCTBEHATA TPUKA M JIa C€ ONTHMH3UPA H300POT HA aHECTETHYKA METO/a,
0Jl CYLITHHCKO 3Hauyeme € Jia ce cropeaar eexTuTe, KOMIUIMKAMUTE W pe3yJITaTHTEe MOBP3aHU CO OMIITaTa U
cnuHanHara aHecreduja. OBOj TpyZ MMa 3a el Jla M3BPIIM KOMIApaTHBHA aHajM3a Ha OBHME JIBA aHECTETHUYKU
NpUCTAaNM Kaj MalMeHTH IIO/UIOKEHM Ha ollepalyja Ha WHTBUHAJIHA XepHHja, cO (DOKYC Ha WHTpAONepaTHBHU
nmapaMeTpH, OCTONEepaTuBHA 00JIKa, BpeMETpache Ha XOCIUTAIN3alldja, U 0jaBa Ha CBEeHTYATHH KOMILTHKAIIMH.
W36opoTr momery ommTara M CIMHAJHATA aHECTe3Wja HE € CaMO TeXHHYKA, TYKY M MYyITH()AKTOPCKAa KIMHHIKA
omnyka. Taa Oapa BHHUMATeNHa TIPOLEHKA HAa KOMOPOWAWTETHTE HA IAUEHTOT, XHUPYPIIKUTE Oaparba,
AQHECTETHUYKUTE PU3HLM W OYEKYBAaHHMOT IocTorepaTnBeH Tek. Joneka OA o0e30eqyBa MakcMMallHa KOHTpOJA M
(urexcuOMITHOCT TpU rojieMu Xupypuku 3adary, CA Hyan 3HayajHM NPUIOOMBKM BO MOTJe] Ha NpoduiIoT Ha
oropaByBame, allMeHTCKaTa caTiuchakiyja u 6e30e1HoCTa Kaj ceUpUYHH ITOITyJIAlHH.

LenTa Ha oBaa pabora e 1a 06e30enu ceondaTHa KOMIIApaTUBHA eBaTyalyja Ha OIIITAaTa ¥ CHIMHAIHATA aHEeCTe3H]a,
co (okyc Ha HUBHHUTE (PHU3NOIOMIKN epEeKTH, MHTPAOIIEPATHBHYU CTPATEIHH 332 MEHAIMEHT, 0€30€AHOCHH NTPOQHIH 1
MIOCTONEPATUBHN MCXO M. [IpeKy aHanm3a Ha akTyeJIHHTE J0Ka3H M KIMHUYKaTa Mpakca, TPYJAOT UMa 3a el Ja T
pa3jacHu KOHTEKCTHUTE BO KOM CEKOja TEXHHUKA TTOKaXKyBa MPEJHOCT, CO MITO K& UM [IOMOIHE Ha aHECTE3UOJIO3UTE U
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XUPYPIIKHTE THMOBH IPH MHIMBUIyaIH3allija HA aHECTETHYKUOT MPHUCTAIl U ONTHMHU3AlMja Ha MepUoNiepaTuBHUTE
UCXOIH.

1.1. EJHX HA TPYA1OT

OBoj Tpyx UMa 3a Iel:

+ Jla HanpaBUMe criopen0a Mer'y OIIITa U perHoHajTHa aHECTe3Hja;

» Jla To mpukaxeMe OpOjOT Ha MAIMEHTH CO OIIITAa M PETHOHANHAa aHeCTe3Wja 3a MECEINTEe jaHyapH, QeBpyapH,
MapT, anpwi, Maj u jyau Bo 2025 roxusa Bo ['OB ,,8-Mu CentemBpu” ox Ckorje.

* Jla Tu iperyieiaMe KOMIUTMKAIMUTE KOU CE€ jaByBaaT IIPH OIIITA U PETHOHATHA aHECTE3H]a;

* Jla HampaBuMe criopenda Tomery IMeporepaTHBHUTE IPETHOCTH M HEAOCTaTOLM HpU INPUMEHA Ha ONIITa U
CIMHAJTHAa aHEeCTe3Hja 3a orepalyja Ha Kiiia BO IIPEroHCcKaTa pertja;

1.2. MATEPUJAJIU U METOIHU

3a u3paboTka Ha 0BOj TpyA ce kopucteHu nogarouu ox I'Ob 3a xupypuiku 6onectu ,,8-mu CenremBpu™ on Ckomje
1 HampaBeHa € KOHCYJITalKja co Jes 01 JOKTOPUTE KOU yUeCTBYBaje BO TPETMaH Ha JIeJl OJ1 Mal[UeHTUTE.

ITpu uctpaxysamero ce BkiayueHu 158 (OA, v=75, CA, H=83) mauueHTH Kaj KOM € W3BpLIEHA XHUPYpIIKa
uHTepBeHImja — Hernioplastica;

INomaronuTe ce CeXEKTHpaHM CIOPEA BO3PACTa, IEPHONEPATHBHHUTE (U3HOJIOUIKK NPOMEHH, MOCTONEpPATHBHA
0oJ1Ka, 33J0BOJICTBO HAa XUPYPTOT, KOMIUIMKAIIMHUTE U JODKHHATA Ha OOTHMYIKATa XOCHHTAIN3aNH]a.

2. PE3YJITATH

Tabena 1: Onepupanu nayuenmu 6o I'Ob ,,8-mu Cenmemepu” 6o Cxonje co Kopucmere Ha onuima u
pezuonanna anecmesuja o meceyume janyapu, gespypu, mapm, anpui, maj u jynu 6o 2025 zoouna

MECEIA OIIIITA PETMOHATHA
JAHYAPH 12 (55%) 10 (45%)
®EBPYAPH 24 (57%) 18 (43%)
MAPT 8 (67%) 4 (33%)
ATIPHI 9 (43%) 18 (57%)
MAJ 8 (32%) 17 (68%)
JYHU 14 (47%) 16 (53%)

75 (47%) 83 (53%)

UzBop: J3Y I'OB ,,8-Mu centemBpu‘ — Cxorije

Tabena 2: Onepupanu nayuenmu 6o I'Ob ,,8-mu Cenmemepu” 6o Ckonje no non, 3a mecey janyapu, 2025

200una
oJI OIIIITA PETMOHAJIHA
MAIIKHA 10 (45%) 12 (55%)
KEHCKHA 0 0
(45%) (55%)

W3Bop: J3Y I'OB ,,8-Mu centemBpu™ — Cxorje

3. JUCKYCHJA

Opn Tabena 1 moxe nma ce 3a0enexu JeKa BO MECEIl jaHyapH CO OIIITa aHecTe3Wja Omiie ONepHpaHH BKYITHO 12
MalMeHTy, J0JieKa CO permoHaiHa aHecte3wja BKymHO 10 mamuenTtn. Bo mecenr ¢eBpyapu, co ommra Owie
orepupany 24 manueHTH, co pervoHanHa 18manuentu. Bo Mecen mapr, co ommira aHectesuja Ouie onepupaHu 8§
TIAIMEHTH, a CO PernoHaiHa 4 nauueHTd. Bo anpwi, 9 manuenTn Guie onepupanu co omnmra, a 18 co perrmoHanHa.
Bo Mmaj, 8 co omua, a 17 co pernonaiHa, 1ojexa Bo jyHu 14 co onmra, a 16 co pernoHaiHa.
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Opn Tabena 2 Moske J1a ce 3a0eJIexH JieKa BO Mecell jaHyapH, ONepHpaHy MallMeHTH O MAIIKU HOJI Ouiie BKYIHO 22
(10 co ommmra u 12 co pernonanza anectesuja). Of )KEHCKH IOJ HE OHIIC OTIepHpaHu.

4. 3AKJIYYOK

AHanu3ara Ha IPEJHOCTUTE M OrPAaHWYyBarbaTa Ha OIIITATa U CIIMHAJHATA aHECTe3Wja MPU XUPYPIIKU TPETMaH Ha
WHTBHHAHA XEpHHja YKakyBa JeKa M300pOT Ha aHECTeTHYKH METOJ WMa 3HAYajHO BIMjaHHUE Bp3 TEKOT Ha
orepanyjaTa, IOCTONEPATUBHOTO 3aKPEIHYBAKE U LEIOKYITHOTO 3a/I0BOJICTBO Ha MALEHTOT.

CrnHanHaTa aHecTe3uja ce MoKaxka Kako 0e30enHa M edukacHa TeXHUKA, 0COOCHO Kaj MAalUeHTH CO J00ap OImmuT
3[paBCTBEH cTaTyc. Taa OBO3MOXXyBa Op3 MOUYETOK HA aHANre3uja, CO MHUHHMAIHU CHCTEMCKH e(eKTH, momodpa
MOCTOIepaTHBHA KOHTPOJIAa Ha OOJKATa M 3HAYUTETHO MoMana noTpeba oj IOMONHHUTENHA ynoTpeba Ha OMHOUAHH
aHanmreTdlM. JlomonHUTENnHO, ce 3abenexyBa MmoOp3a MoOWIM3alHMja HA MAIMEHTHTE M MOKPATOK MEpPHOJ] Ha
MOCTAHECTETUYKO 3aKpeNmHyBame, IITO TUPEKTHO MNPUIOHECYBa 3a IOKpaTKa XOCHHTalIM3aldja U mojobpa
eKOHOMCKA MCIUIATIMBOCT Ha OBOj mpuctan. Hegocraronu Ha CHMHATHATA aHECTE3Wja MPETCTaBYBAaT PH3UKOT OJ
XHUIIOTeH3Wja, TOCTIYHKIMCKA TIaBOOOJNKA ¥ OTPaHMYCHOTO BpeMeTpaclkhe Ha OJOKOT, IITO MOXKe Ha Ouze
NPEIU3BHK IIPU NIPOJOHTUPAHN HHTEPBEHIIUH.

Omurara aHecTesmja, mak, 00e30emyBa LENOCHA HECBECT M IIGNIOCHA KOHTPOJIa BP3 AWIIHMTE IATHINTA, LITO ja
NpaBH MOCOOJIBETHA Kaj IMAIIMEHTH CO aHKCHO3HOCT, Kaj OYEKyBaHO HOAOJITOTPajHH HIM KOMIUTHLIUPAHH OIepalyy,
KaKo M BO CJIy4ad KOTa MOCTOjaT KOHTPaMHIVKALMK 3a PEerdoHaiHa aHectesuja. Cemak, kaj oBaa rpyna MalUeHTH
MOYECTO Ce jaByBaaT HecakaHH e()eKTH KaKo MMOCTONEpaTUBHA MayHUHA W MOBpaKame, MOJONT IIepUoA Ha Oyneme,
norojieMa noTpeda 3a aHAITETHIH | [IOTOJIEM PU3UK O] KapIHOPECIUPATOPHHA KOMILTHKAIIHH.

Co orjieq Ha ceTO HaBEJEHO, MOXKE J1a CE 3aKIIy4H JieKa CIIMHAJIHATa aHeCTe3uja MPEeTCTaByBa METOI Ha M300p npu
omepaiyja Ha WHTBHHAJIHA XCpPHHja Ka] CTAOWJIHM HalUCHTH 03 KOHTPAWHAMKAIWHU, MOPajd CBOjOT IOBOJICH
mpo¢usI BO OJHOC Ha MOCTOICpaTHBHATa 0OJika, Op3WHATA HAa pexaOWinTalja U HaMaJeHHOT Mopoumutet. Of
JIpyra CTpaHa, OIIITaTa aHEeCTe3Wja OCTaHyBa HE3aMEHIIMBA ANTCPHATHBA BO CUTYAIlMH KOTa CIIMHATHUOT OJOK €
TEeXHHYKHA HEBO3MOXXCH, KOHTPAaWHAMIMpPAH WJIM KOra € HEONXOJHA IIOrojieMa aHeCTEeTHYKa KOHTpPOJa 3apaiu
NPUPOATa Ha OIlepalyjaTa WM COCTOj0aTa Ha MAIUeHTOT.

Co TO0a, KOHEYHHMOT W300p Ha aHECTETHYKa TEXHHKa Tpeba na Ouae WHIUBHAYalW3UpaH, BpP3 OCHOBa Ha
KJIMHHYKHOT CTAaTyC Ha MAlCHTOT, CJIOKCHOCTAa Ha XUPYpPIIKaTa HHTSPBEHINja U TOCTAITHOCTA Ha aHECTE3MOJIOLIKH
pecypew, co nen 0be30enyBame Ha HajBUCOK CTETICH Ha 0e30eHOCT, ePUKACHOCT U MAIMCHTCKA caTUC(aKIIHja.
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ROLE OF THE NURSE - ANESTHETIST IN THE PERIOPERATIVE MANAGEMENT
OF SURGICAL TREATMENT OF PATIENTS WITH SUBARACHNOIDAL
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Abstract: Subarachnoid hemorrhage is a neurological emergency characterized by bleeding into the subarachnoid
space. Patients with subarachnoid hemorrhage are a particularly vulnerable category due to the risk of rebleeding,
vasospasm, and increased intracranial pressure. Therefore, the nurse-anesthetist must be not only technically
prepared, but also clinically aware, capable of quickly recognizing complications and cooperating with the entire
medical team. Causes of subarachnoid hemorrhage are: increased blood pressure, arteriosclerosis, rupture of
intracranial aneurysm, and rupture of AV malformation.

The history of this condition very often indicates physical exertion or emotional stress. Successful diagnosis of
subarachnoid hemorrhage is based on a combination of clinical assessment and the use of modern diagnostic
technologies, in order to quickly detect the hemorrhage and its etiology, which is crucial for planning further
treatment.

The treatment of subarachnoid hemorrhage is a multidisciplinary process that requires urgent intervention, intensive
monitoring, and careful management of complications. The goal is to stabilize the patient, prevent rebleeding, and
minimize secondary brain tissue damage. First, the patient is placed in an intensive care unit, where vital signs,
neurological status, and adequate oxygenation and hemodynamic stability are monitored.

Arterial hypertension is carefully controlled to reduce the risk of re-rupture, but without compromising cerebral
perfusion. A key step in treatment is to secure the source of the bleeding, usually a ruptured aneurysm. This is
achieved through one of two basic interventions:

1. Surgical clipping (where the aneurysm is closed mechanically through a craniotomy)

2. Endovascular treatment (a minimally invasive procedure in which metal coils are placed through a catheter to
stabilize the aneurysm from the inside).

The role of the nurse is not limited to the operating room, but also continues in postoperative care, where
monitoring, communication with the patient and support for the family are of particular importance. By acting
according to protocols, but also with empathy and clinical intuition, the nurse anesthetist contributes to safer
treatment, faster recovery and better quality of care for these patients.

Keywords: subarachnoid hemorrhage, diagnosis, treatment, management, monitoring.

YJOTI'A HA MEJJUIIUHCKATA CECTPA - AHECTETHYAP BO
IHHEPUOIIEPATUBHUOT MEHAIIMEHT IIPU XUPYPIIKU TPETMAH HA
MNAIIUEHTHU CO CYBAPAXHOUJAJIHA XEMOPAT'NJA
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Pe3nme: CybapaxHounaiHaTa XeMopartja € HTHa HEBPOJIOIIKa COCTOj0a Koja ce KapaKTepu3upa co KpBapeme BO
cy0apaxHOMJAITHUOT IIPOCTOP.

[Manmenture co cybapaxHoMJajdHa XeMOparvja ce ocoOEHO pPaHIMBAa KaTErOpHja IMOPaaAW PU3UKOT O TOBTOPHO
KpBapeme, Ba30oclazaM U 3roJIeMEeH WHTpaKpaHWjalleH NMPUTHCOK. 3aToa, cecTpaTa-aHeCTeTHYap Mopa ja ouae He
caMoO TEXHUYKHU TOArOTBEHA, TyKy M KIMHHYKHM OCO3HAeHa, CIIoCOOHa 3a Op30 Nperno3HaBambe Ha KOMIUIMKALUHA U
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copaboTKa O LEeTHOT MEANIIMHCKH TUM. [IprurHN 3a cybapaxHOUaIHa XeMoparuja ce: 3roJIeMeH KPBEH IPUTHUCOK,
apTepHOCKIIepo3a, pynTypa Ha MHTpaKpaHujallHa aHeBpH3Ma M pynTypa Ha AB mandopmaryja.

Bo anamHe3ara 3a oBaa cocToj6a MHOTY YeCTO ce 0COuyBa (GPU3MUKH HAIIOp HJIM EMOTHBHO HaIlperame.

VYcnemHa aumjarHO3a Ha cyOapaxHOWZANHAa XeMoparuja ce 0asupa Ha KOMOWHAIMja Ol KIMHMYKA IPOLEHKA H
ynotpeba Ha COBPEMEHH IWjarHOCTHYKH TEXHOJIOTHH, CO Il Op30 OTKpMBame Ha XeMoparmjata W Hej3uHaTa
€THOJIOTHja, IITO € KIYYHO 3a IUTaHUPakhe Ha IIOHATAMOIIHUOT TPETMaH.

TpermanoT Ha cybapaxHOWZANTHa XeMopardja NpPETCTaByBa MYJITHANCHUIUIMHApEH mporec Koj Oapa wHWTHa
HHTEPBEHIIMja, HHTCH3UBHO CIIC/ICH¢ 1 BHUMATEIHO MEHAIMPAmhe Ha KOMIUTUKALHTE.

LenTa e crabunm3upame Ha NalMEHTOT, CIIPEYyBamkhe Ha MMOBTOPHO KPBapemhe U MHUHHUMHU3UPAhEe HA CEKYHIapHOTO
OILITETYBamhe HAa MO30YHOTO TKMBO. HajrmpBo, mamueHTOT ce cMecTyBa BO €IMHHUIA 3a MHTCH3MBHA HeEra, Kajae ce
MOHUTOpHpaaT BHTaJHHTE (YHKIHH, HEBPOJOIIKHOT CTaryc M ce o0e30enyBa ajeKkBaTHA OKCHICHAalWja W
XEMOJJMHAMCKa CTaOMITHOCT.

ApTepuckaTta XUIepTeH3Hja ce KOHTPOJIUpa BHUMATEIHO, CO 1IeJ J1a C€ HaMalld PU3UKOT OJl TOBTOPHA PYNTYypa, HO
0e3 1a ce KOMIpoMuTHpa nepedpanHara nepdysuja.

KiryyeH gexop BO TpeTMaHOT € 00e30eayBame Ha H3BOPOT Ha KPBapeHETo, OOMYHO PYNTYpUpaH aHeBpH3Ma. Toa ce
MIOCTUTHYBA IIPEKY €Ha O JABETE OCHOBHH MHTEPBEHLMH:

1. Xupypuiko KIunupame (Kaje aHeBpU3Mara ce 3aTBOPa MEXaHWYKHU MPEKy KPaHHOTOMH]a)

2. EnnoBackynapeH TpeTMaH (MUHAMATHO MHBa3MBHA IPOLEypa PH Koja IPEeKy KaTeTep ce IM0CTaByBaaT METaJIHU
CIHPAITH 32 CTa0MIN3Upake Ha aHEBPH3MATa OJIBHATPE).

VYnorata Ha MEIMIMHCKaTa cecTpa HE € OrpaHHYeHa CaMO Ha OIlepaloHaTa cajia, TyKy MpPOJOJDKYBa M BO
nocroneparuBHaTa Hera, KaJac¢ mTo MOHUTOPUHTOT, KOMyHI/IKaIII/IjaTa CO MAIMEHTOT U NOoAApIIKaTa Ha CeMejCTBOTO
ce ox ocobeHo 3Hayewe. [locramyBajku crmopea MNPOTOKOIM, HO UM CO €MIATHja W KIMHHUYKA HHTYHIH]ja,
MeJIUIMHCKAaTa CecTpa-aHecTeTHYap NpHIOHEeCyBa 3a M00e30eJeH TpeTMaH, MoOp30 OIopaByBambe M Mojn00ap
KBaJIUTET Ha TPHKATa 38 OBUE MAIMEHTH.

KayuHu 300poBu: cybapaxHOHIAIHA XeMOparuja, A1jarHoCTHIUPALE, TPETMaH, JIeKYBamhe, MOHUTOPHHT.

1. BOBEJ

Cy0apaxHonJajgHaTa XeMOpardja NpeTcTaByBa aKyTHO HEBPOJIOIIKO IOPEMETYBame KOE € HPESIU3BUKAHO OJ
NPUCYCTBO HAa KPB BO CyO0apaxHOMJATHHOT IPOCTOP HAa MO30KOT BO  oblacta Koja € cMecTeHa MoMery
apaxHOWJAIHATA W NHjaHaTa MOo304yHa oOBHBKa. CyOapaxHOHMIaJHaTa XeMopardja ¢ NpeJu3BHKaHa OJl MPCHATa
aHeBpm3Ma win AB mandopmanmja, a Moxxe 1a Oue U oJ Heo3HaTa eTHOJIOTH]ja, CO M0jaBa Ha KIIMHWYKA CIIMKA Ha
JpaMaTH4YeH amnorulecKcuyeH MHCYIT. OBOj THI Ha MHTPaKpaHHjaJHO KPBAapeHe, MaKo PEJaTHBHO MOPETKO BO
cnopenba co apyrure (GpopMH Ha MO30YHH yJIapH, € MOBP3aHO CO BHUCOKA CTalKa Ha CMPTHOCT U JOJNTOTpajHA
HEBPOJIOIIKA UHBAJIUAHOCT. HajyecTa nmpuyrHa 3a CIOHTaHO cy0apaXHOMIAIHO KPBAapeme € PyNnTypa Ha aHeBpH3Ma
Ha MO30YHHMTE KPBHH CaJIOBH, J0JeKa TpaymaTa IPETCTaByBa BOAEYKAa NPUYMHA 32 CeKyHaapHa (opma Ha oBaa
cocrojoa.

Kiunuuku, Oosiecta Hajuecto ce MaHudecTHpa CO HEHallejHa, MHTEH3UBHA IJIAaBOOOJIKA, YECTO OIMIIYBaHa KaKo
,.yJAap BO IJaBa‘“, koja Oapa HTHAa MEAMIMHCKA UHTepBEeHIHMja. HaBpeMEHOTO Mmperno3HaBame, TOYHATa JHjarHOCTHUKA
U MYJATUIUCHUIUTMHAPHUOT TPETMAaH ce KIyYHH 3a MoA00pyBambe Ha UCXOMOT Kaj MallMeHTUTe o cybapaxHOUAaIHA
XeMoparuja.

1.1.1ea Ha Tpyaor: ['aBHM Lenu ce Aa ce NMPUKaXe M CTAaBHM aKLUEHT Ha yjorara Ha MeIUIHHCKaTa cecTpa —
aHecTeTHyap BO cHuTe (Da3u Ha NEepPUONIePATUBHUOT MEHAIMEHT Kaj MAMEeHTH CO CyOapaxHOMAaIHa XeMoparuja Kou
CC MoJICKaT Ha XUPYPIIKKA TPETMAH. IIa CC€ onuIaT rjiaBHUTEC 3aJladyv U OJATOBOPHOCTU HAa MEUIIMHCKATa CECTpa —
aHeCTeTHYap BO MpeolepaTHBHATA IOATOTOBKA Ha MAMEHTH CO cybapaxHOUAaIHA XeMopartja.

1.2.Marepujanun u Meroau: Matepujain KOM c€ KOPHCTEHH BO OBOj CIELHjaJMCTHYKH TPYHA Ce€: MEAUIMHCKA
JOKyMeHTaluja 3a nauueHtd co aujarnosa SAh (ICD kox: 160) Bo nepuon ox 2021-2024 roauna. Iogaromu on
TEPAlMCKU JIMCTH, CECTPHUHCKA [IOKYMEHTalldja, J1labopaToOpuCKW M paauoJolmku Haogu. Kako wmeron 3a
HayYHOHMCTpaXKyBauka pabOTa € KOPUCTEH METOAOT 3a aHajiu3a Ha CTATHCTHYKM IIOJATOLM 3a 3acTalleHOCTa Ha
cybapaxHOHMJaJTHAa XeMOparuja cope; MoJ ¥ BO3pacT U UCXOJ0T o1 OoJiecTa.
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2. PE3YJITATHU

Tabena 6p.1 (Ilpukas na nodamouyu co cybapaxHoudaina xemopazuja o nepuood 00 2021 oo 2024 zoouna)
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["'oguna Maxn Kenn
2021 35 41
2022 50 54
2023 52 56
2024 56 48

H3Bop: J3VY I'pancka ommra GoiHALIA ,,8-MH CENTEMBPH,, - CKorje

Tabena op.2 (lucmpubyyuja na nouunamu nayuenmu cnoped nou 00 2021 - 2024)

T'oguna Maxku Kenun
2021 19 18
2022 34 35
2023 34 34
2024 29 27

BkynHo 116 114

H3Bop: J3VY I'pancka ommra OoiHAIA ,,8-MH CENTEMBPH,, - CKorje

3. JUCKYCHJA

Criopen mpUKaXkKaHUTE TOJATOIM CO CyOapaxHouaanHa xemoparuja Bo 2021 roauHa uMame 35 MalUeHTH O] MAIKK
noj, 41 nmanueHT on JkeHckH 1moj, Bo 2022 roguna umame 50 maleHTH O MAaIIKH 10, 54 MalueHTH O] KEHCKHU
moj, Bo 2023 roguHa nMmame 52 MalMEHTH OJ MAIIKH IMOJI, 56 MalueHTH O JKEHCKH moi, a Bo 2024 roauHa co
cybapaxHOHMIATHA XeMOparija iMame 56 malueHTH O/ MAIIKH IMOJT ¥ 48 malueHTH 01 )KEHCKH TIOJL.

Crnopen nmoznatouyrTe 3a NoYMHATH nanueHTy Bo 2021 roguHa umaMe 37 NOYMHATH MALMEHTH, 011 Kou 19 ce maxu a
18 ce xenn, Bo 2022 roguHa nMaMe 69 ToYMHATH MAIMEHTH, O KO 34 ce 0J1 MaIlIKH I10JI, a 35 ce of ’KeHCKH 110,
Bo 2023 roguHa mMaMe 68 MMOYMHATH ITAIMCHTH OJ KOHM 34 ce o4 MaIlKu IToJ U 34 ce oJ KEHCKH 1o, a Bo 2024
TOJIMHA IMaMe 56 TOYMHATH MAINEeHTH cOo cyOapaXHOMIAIHA XeMoparhja, 29 ce malueHT!H o1 MaIlky noi a 27 ce
MMAIlMEHTH OJT )KEHCKH IIOJI.

4. 3AKJIYUYOK

CybapaxHoujaiHaTa XeMopardja € ypreutHa cocrojoa koja 06apa Op3a nHTEepBeHIHM]ja, eUKACHA IUjarHOCTHKA U
MYJITUAUCHUTUIMHAPCH TPETMaH. HMako ce nocTurHatu 3Ha‘{ajHI/I ycnecu BO JIEKYBAKBECTO, BKYITHUOT UCXO 3aBUCH O
BpPEMETO Ha MHTEPBEHIIM]a, JOCTAITHOCTA Ha CIIeNMjalIU3UpaHa rpruka 1 MHIUBHIYJIHUTE (PakTOPH Ha HALUSHTOT.
[peBennujara, NpeKy OTKPUBAKE U CIEICHE HA HEPYNTYPUPAHU aHEBPU3MH Kaj PU3UYHH IMAllUEHTH, IPETCTaByBa
Ba)KCH YEKOP BO HAMAITyBamke HA MHITU/ICHIIATA U MIOCIEMIIITE O] OBaa COCTOj0a.
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Abstract: The menopausal transition in women represents a period marked by significant hormonal and metabolic
changes, which can have a profound impact on cardiovascular health. Particular concern arises from the increase in
arterial blood pressure and body weight, which are key risk factors for cardiovascular disease. Given the rising
prevalence of hypertension and obesity among middle-aged and older women, it is important to explore the
relationship between body mass index (BMI) and arterial blood pressure.

Research Objectives: The aim of this study was to investigate the association between body mass index and systolic
and diastolic blood pressure values in women aged 45 and older attending the Department of Gynecology at the
Cazin Health Center. Special emphasis was placed on the changes occurring during the menopausal transition and
their potential contribution to the development of hypertension.

Materials and Methods: A prospective cross-sectional study was conducted from January 1st to September 1st, 2025,
involving a total of 554 women aged over 45. Participants were grouped into five BMI categories based on a
modified WHO classification: severely underweight (BMI < 18.1 kg/m?), underweight (18.1-21.4 kg/m?), normal
weight (21.5-25.6 kg/m?), overweight (25.7-30.5 kg/m?), and obese (> 30.0 kg/m?2). Data were statistically analyzed
using IBM SPSS Statistics, version 27, employing both descriptive and inferential statistical methods. One-way
ANOVA was used to compare the means between groups, and a significance level of p < 0.05 was considered
statistically significant.

Results and Discussion: The results showed a clear upward trend in arterial pressure with increasing BMI. The
highest mean systolic blood pressure (151.60+16.41 mmHg) and diastolic pressure (95.38+£10.87 mmHg) were
observed in women with a BMI >30.5 kg/m2. In contrast, the lowest blood pressure values were recorded in groups
with BMI below 21.5 kg/m2. One-way ANOVA analysis demonstrated a statistically significant difference between
the groups for both systolic (F=25.598; p=0.000) and diastolic blood pressure (F=27.264; p=0.000), confirming a
strong association between increased body weight and elevated blood pressure in menopausal women. These
findings align with recent international studies indicating that the menopausal transition involves a range of
hormonal and metabolic changes, including reduced estrogen levels, increased visceral adiposity, and heightened
insulin resistance. Such changes directly impact the cardiovascular system, leading to elevated blood pressure.
Numerous studies confirm that the menopausal transition is a critical period for the development of metabolic
syndrome and hypertension, especially in women with significant increases in BMI.

Conclusions: Based on the research findings, a statistically significant association was observed between increased
body mass index (BMI) and elevated systolic and diastolic blood pressure values in women aged 45 years and older.
The most pronounced changes in blood pressure were recorded in women with a BMI greater than 30 kg/m2,
highlighting the strong impact of obesity on the development of arterial hypertension during this stage of life.
Hormonal changes occurring during menopause, in combination with weight gain, represent key risk factors for the
onset of elevated blood pressure and related cardiometabolic disorders.

Recommendations: It is essential to implement preventive measures aimed at maintaining optimal body weight
through the promotion of healthy eating habits and regular physical activity, as BMI control significantly contributes
to reducing the risk of hypertension.

Keywords: menopause, body mass index, arterial pressure, middle-aged and older women;
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MENOPAUZALNE TRANZICIJE
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SazZetak: Menopauzalna tranzicija kod Zena predstavlja razdoblje znacajnih hormonskih i metabolickih promjena
koje mogu imati izraZen utjecaj na kardiovaskularno zdravlje. Posebnu zabrinutost izaziva porast arterijskog tlaka i
tjelesne mase, Sto su kljuéni ¢imbenici rizika za razvoj kardiovaskularnih bolesti. S obzirom na sve ucestaliju
prevalenciju hipertenzije i pretilosti u populaciji zena srednje i starije zivotne dobi, prepoznata je potreba za
istrazivanjem medusobnog odnosa izmedu indeksa tjelesne mase (BMI) i vrijednosti arterijskog tlaka.

Ciljevi istrazivanja: Cilj ove studije bio je ispitati povezanost izmedu indeksa tjelesne mase i vrijednosti sistoli¢kog i
dijastolickog arterijskog tlaka kod Zena u dobi od 45 godina i starijih koje su posjecivale Odjel za ginekologiju
Doma zdravlja Cazin. Poseban naglasak stavljen je na promjene koje se dogadaju u kontekstu menopauzalne
tranzicije i njihov potencijalni doprinos razvoju hipertenzije.

Materijali i metode: Provedena je prospektivna presje¢na studija u razdoblju od 1. sije¢nja do 1. rujna 2025. godine.
Ukupno je ukljuceno 554 Zena starijih od 45 godina. Sudionice su razvrstane u pet kategorija prema indeksu tjelesne
mase (BMI), na temelju modificirane klasifikacije Svjetske zdravstvene organizacije (WHO): izrazito pothranjene
(BMI < 18,1 kg/m?), pothranjene (18,1-21,4 kg/m?), normalne tjelesne mase (21,5-25,6 kg/m?), prekomjerne
tjelesne mase (25,7-30,5 kg/m?) i pretilost (> 30,0 kg/m?). Statisticka obrada podataka provedena je u programu
IBM SPSS Statistics verzija 27, koriste¢i metode deskriptivne i inferencijalne statistike. Za usporedbu aritmetickih
sredina medu skupinama koristen je jednosmjerni ANOVA test, a razina statistiCke zna¢ajnosti postavljena je na p <
0,05.

Rezultati i diskusija: Dobiveni rezultati ukazuju na jasan uzlazni trend arterijskog tlaka s porastom BMI. Najvisa
prosjecna vrijednost sistolickog tlaka (151,60+16,41 mmHg) i dijastolickog tlaka (95,38+10,87 mmHg) zabiljezena
je kod zena s BMI >30,5 kg/m?. S druge strane, najnize vrijednosti tlaka evidentirane su u skupinama Zena s BMI
nizim od 21,5 kg/m?. Rezultati jednosmjerne ANOVA analize pokazali su statisticki znacajnu razliku izmedu
skupina za oba parametra krvnog tlaka (sistolni tlak: F=25,598; p=0,000; dijastoli¢ni tlak: F=27,264; p=0,000), ¢ime
se potvrduje snazna povezanost izmedu porasta tjelesne mase i poveéanja krvnog tlaka u menopauzalnoj dobi.
Dobiveni nalazi u skladu su s recentnim medunarodnim istrazivanjima koja ukazuju da se tijekom menopauze
dogada niz hormonskih i metaboli¢kih promjena, ukljuuju¢i smanjenje razine estrogena, poveéanje visceralne
adipoznosti i porast inzulinske rezistencije. Ove promjene direktno utje¢u na kardiovaskularni sustav, dovodeéi do
povisenja krvnog tlaka. Vise studija potvrduje da je menopauzalni prijelaz kriti¢no razdoblje za razvoj metabolickog
sindroma i hipertenzije, osobito kod Zena s izrazenim porastom BMI.

Zaklju¢ci: Na osnovu rezultata istrazivanja moze se zakljuCiti da postoji statisticki znacajna povezanost izmedu
povecéanja indeksa tjelesne mase (BMI) i porasta vrijednosti sistolnog i dijastolnog arterijskog tlaka kod zena u dobi
od 45 godina i starijih. Najizrazenije promjene u krvnom tlaku zabiljezene su kod Zena sa BMI-jem veé¢im od 30
kg/m?, §to ukazuje na snazan utjecaj pretilosti na razvoj arterijske hipertenzije u ovom Zzivotnom razdoblju.
Promjene u hormonskom statusu tokom menopauze, zajedno s povecanjem tjelesne mase, predstavljaju kljuéne
¢imbenike rizika za razvoj povisenog krvnog tlaka i povezane kardiometabolicke poremecaje.

Preporuke: Potrebno je implementirati preventivne mjere usmjerene na odrzavanje optimalne tjelesne teZine kroz
promicanje zdrave prehrane i redovne tjelesne aktivnosti, jer kontrola BMI znacajno doprinosi smanjenju rizika od
hipertenzije.

Kljuéne rije¢i: menopauza, indeks tjelesne mase, arterijski tlak, Zene srednje i starije Zivotne dobi;

1. UvVOD

Kardiovaskularne bolesti (KVB) i dalje su vode¢i uzrok morbiditeta i mortaliteta u svijetu, a arterijska hipertenzija
prepoznata je kao jedan od najznacajnijih, ali i potencijalno reverzibilnih ¢imbenika rizika za njihov razvoj.
(Ryczkowska, Adach, Janikowski, Banach, & Bielecka-Dabrowa, 2022) U kontekstu Zenske populacije, posebno u
razdoblju nakon 45. godine Zivota, rizik za razvoj hipertenzije i drugih metabolickih poremecaja znacajno raste,
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dijelom zbog fizioloskih promjena povezanih s kronoloskim starenjem, ali i zbog hormonalnih oscilacija
karakteristi¢nih za menopauzalnu tranziciju. (Ruyatkina, Ruyatkin , & Shcherbakova, 2024) Menopauza oznacava
zavrSetak reproduktivnog razdoblja Zene, a sa sobom nosi niz endokrinih promjena koje imaju izravan uc¢inak na
kardiometaboli¢ko zdravlje. ZnaCajan pad razine estrogena tijekom i nakon menopauze dovodi do smanjenja
vaskularne elasti¢nosti, povecane inzulinske rezistencije, redistribucije tjelesne masti te porasta vrijednosti krvnog
tlaka. (Ebong, i dr., 2022) Brojne studije potvrduju da postmenopauzalne Zene imaju vi$u prevalenciju arterijske
hipertenzije u odnosu na Zene u premenopauzi, uz izrazeniju ucestalost pretilosti i drugih komponenti metabolickog
sindroma. (Dasgupta & Roy, 2020) Indeks tjelesne mase (BMI) predstavlja jednostavnu, ali korisnu
antropometrijsku mjeru za procjenu nutritivnog statusa i tjelesne mase, te je Cesto koriSten kao prediktor
kardiometaboli¢kog rizika. Brojna istrazivanja potvrduju pozitivnu korelaciju izmedu povisenog BMI-a i povisenog
arterijskog tlaka, osobito u postmenopauzalnoj populaciji. (Alhawari, i dr., 2024) lako se uzroci ove povezanosti
mogu pripisati razli¢itim fizioloSkim i bihevioralnim ¢imbenicima — ukljucuju¢i smanjenu tjelesnu aktivnost,
poveéan unos kalorija, hormonalne promjene i promjene u sastavu tjelesne mase — njihov medusobni utjecaj jo$
uvijek nije u potpunosti razjasnjen. (Kodoth, Scaccia , & Aggarwal, 2022) Uz to, neka recentna istrazivanja, poput
SWAN studije, sugeriraju da same putanje krvnog tlaka u Zena kroz menopauzalnu tranziciju pokazuju razli¢ite
obrasce, pri ¢emu dio Zena biljezi nagli porast sistoli¢kog i dijastolickog tlaka neposredno nakon ulaska u
menopauzu. Uloga menopauzalnog statusa kao samostalnog prediktora hipertenzije jo$ je uvijek predmet rasprave:
dok neka istraZivanja isti¢u dob i BMI kao primarne determinante (Rani, Sharma L, Sharma K, & Kumar, 2020),
druga naglasavaju vaznost endokrinoloskih markera, poput razine FSH i estradiola, u formiranju hipertenzivnog
profila. S obzirom na visoku ucestalost prekomjerne tjelesne mase i arterijske hipertenzije medu zenama starijim od
45 godina, posebno u kontekstu menopauzalne tranzicije, neophodno je dodatno razjasniti odnos izmedu BMI-a i
arterijskog tlaka u ovoj populaciji. Premda su brojne studije provedene na ve¢im populacijama diljem svijeta, postoji
ogranicen broj lokalno orijentiranih istraZivanja koja analiziraju ove parametre medu Zenama u Bosni i Hercegovini.
Stoga ova studija ima za cilj istraziti povezanost izmedu indeksa tjelesne mase i vrijednosti sistolnog i dijastolnog
arterijskog tlaka kod Zena u dobi od 45 godina i starijih koje su posjecivale Odjel za ginekologiju Doma zdravlja
Cazin, s posebnim naglaskom na evaluaciju kardiometaboli¢kog rizika u postmenopauzalnom razdoblju.

2. CILJ RADA

Cilj ove studije bio je ispitati povezanost izmedu indeksa tjelesne mase i vrijednosti sistolickog i dijastolickog
arterijskog tlaka kod zena u dobi od 45 godina i starijih koje su posje¢ivale Odjel za ginekologiju Doma zdravlja
Cazin. Poseban naglasak stavljen je na promjene koje se dogadaju u kontekstu menopauzalne tranzicije i njihov
potencijalni doprinos razvoju hipertenzije.

3. MATERIJAL | METODE

Provedena je prospektivna presje¢na studija na Odjelu za ginekologiju Doma zdravlja Cazin (Bosna i Hercegovina)
u razdoblju od 1. sije¢nja do 1. rujna 2025. godine. Cilj istrazivanja bio je ispitati povezanost indeksa tjelesne mase
(BMI) i arterijskog tlaka — ukljudujuci sistolicki i dijastoli¢ki tlak — kod Zena u dobi od 45 godina i starijih koje su
posjecivale navedeni odjel. Sudionice su razvrstane u pet kategorija prema indeksu tjelesne mase (BMI), na temelju
modificirane klasifikacije Svjetske zdravstvene organizacije (WHO): izrazito pothranjene (BMI < 18,1 kg/m?),
pothranjene (18,1-21,4 kg/m?2), normalne tjelesne mase (21,5-25,6 kg/m?), prekomjerne tjelesne mase (25,7-30,5
kg/m?) i pretilost (> 30,0 kg/m?). Napomena: Klasifikacija BMI-a u ovom istraZivanju djelomi¢no odstupa od
standardne WHO Kklasifikacije te je prilagodena radi analiticke jasnoce i bolje raspodjele ispitanica unutar uzorka. U
istrazivanje je bilo ukljueno ukupno 554 ispitanice, starije od 45 godina. Za statisticku obradu podataka koriSten je
softverski paket IBM SPSS Statistics, verzija 27. Primijenjene su metode deskriptivne i inferencijalne statistike.
Interval pouzdanosti postavljen je na 95 %, dok je razina statisticke znacajnosti definirana kao p < 0,05. Za
usporedbu aritmeti¢kih sredina medu skupinama koriSten je jednosmjerni ANOVA test, a razina statisticke
znacajnosti postavljena je na p < 0,05.

4. REZULTATI

Prosjecna vrijednost indeksa tjelesne mase (BMI) kod ispitanica u ovom istrazivanju iznosila je 28,54+5,09 kg/m?.
Prosjecna vrijednost sistolnog arterijskog tlaka iznosila je 143,81+17,51 mmHg. Najvisa vrijednost sistolnog
arterijskog tlaka zabiljeZzena je u skupini Zena sa BMI >30 kg/m? (151,06+16.41 mmHg), dok su ostale skupine
imale niZe prosjecne vrijednosti sistolnog arterijskog tlaka. Na temelju toga moze se zakljuciti da sistolni arterijski
tlak raste s porastom vrijednosti indeksa tjelesne mase (BMI) kod Zena u dobi od 45 i starijih. Prosjecna vrijednost
dijastolnog arterijskog tlaka iznosila je 89,61+13,01 mmHg. Najvisa vrijednost dijastolnog arterijskog tlaka
zabiljezena je u skupini Zena sa BMI >30 kg/m? (95,38+10.87 mmHg), dok su ostale skupine imale nize prosjecne
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vrijednosti dijastolnog arterijskog tlaka. Na temelju toga moze se zakljuéiti da dijastolni arterijski tlak raste s
porastom vrijednosti indeksa tjelesne mase (BMI) kod Zena u dobi od 45 i starijih. Tablica 1 prikazuje deskriptivne
statistike za parametre indeksa tjelesne mase (BMI) i arterijskog tlaka (sistolickog i dijastoli¢kog) kod Zena u dobi
od 45 godina i starijih. Ispitanice su razvrstane u pet skupina na temelju vrijednosti BMI-a. Za svaki parametar
arterijskog tlaka prikazane su aritmeti¢ke sredine, standardne devijacije, standardne pogreske te 95-postotni intervali
pouzdanosti. Analiza pokazuje da i sistolicki i dijastoli¢ki arterijski tlak imaju tendenciju porasta s povetanjem
vrijednosti BMI-a. Ovaj uzlazni trend sugerira da se s poveéanjem tjelesne mase kod Zena u dobi od 45 godina i
starijih, osobito u kontekstu menopauzalne tranzicije, razine arterijskog tlaka takoder pove¢avaju. Moguéi uzroci
ovakvog trenda ukljuuju hormonalne promjene i poremecaje u metabolizmu masti koji su karakteristi¢ni za
postmenopauzalno razdoblje. Indeks tjelesne mase pokazuje izrazen rast s dobi, §to moze ukazivati na postupno
nakupljanje tjelesne mase tijekom menopauze, uz moguci blagi pad u starijoj Zivotnoj dobi. Ukupni rezultati
prikazani u Tablici 1 upucuju na potencijalnu povezanost izmedu Zivotne dobi i nepovoljnih promjena u arterijskom
tlaku i tjelesnoj masi kod zena u menopauzalnom razdoblju. Ovi nalazi dodatno isti¢u vaznost redovitog praéenja
arterijskog tlaka i metabolickih parametara u ovoj populaciji, s ciljem pravovremene prevencije kardiovaskularnih
rizika.

Tablica 1. Deskriptivne statistike indeksa tjelesne mase (BMI) i arterijskog tlaka kod Zena starijih od 45 godina

95% Confidence

Interval for Mean

Std. Std. Lower  Upper
ABP (mmHg) BMI (kg/m?) N Mean Deviation Error Bound Bound Min Max
Systolic <18.1 5 122.00 16.432 7.348 101.60 142.40 110 150
pressure 18.1-214 43 130.93 16.912 2.579 125.73 136.14 100 160

21,5-256 117 136.58 15.195 1.405 133.80 139.36 100 170
25,7-30,5 208 144.28 16.240 1.126 142.06 14650 100 190

>30,5 181 151.60 16.412 1.220 149.20 154.01 110 200
Total 554 143.81 17.513 744 142.35 145.27 100 200
Diastolic <18.1 5 70.00 15.811 7.071 50.37 89.63 50 90
pressure 18.1-214 43 78.58 14.723 2.245 74.05 83.11 50 110

21,5-256 117 85.13 11.826 1.093 82.96 8729 50 110
25,7-305 208 89.86 12.158 .843  88.19 9152 50 120
>30,5 181 9538 10.870 .808 93.78 96.97 50 120

Total 554 89.61 13.019 553 88.52 90.69 50 120
*Napomena: ABP oznacava arterijski krvni tlak (engl. Arterial Blood Pressure);
lzvor: Autor

Rezultati jednosmjerne analize varijance (ANOVA) prikazani su u Tablici 2. Za sistolni tlak (F = 25,598; p = 0,000),
za dijastolni tlak (F = 27,264; p = 0,000), uo¢ena je statisticki znaCajna razlika u vrijednostima sistolnog i
dijastolnog tlaka kod razli¢itih vrijednosti indkesa tjelsne mase u Zena u dobi od 45 i vise godina (p < 0,05), $to
ukazuje na znacajnu povezanost arterijskog tlaka s porastom indeksa tjelsne mase tijekom menopauzalne tranzicije.

Tablica 2. Analiza varijance (ANOVA) indeksa tjelesne mase (BMI, kg/m?) i arterijskog tlaka kod Zena u dobi od
45 i vise godina
Sum of Squares df Mean Square F Sig.

Systolic _Between Groups 26661.263 4 6665.316 25.598 .000
pressure Within Groups 142952.455 549 260.387
Total 169613.718 553
Diastolic Between Groups 15532548 4 3883.137 27.264 .000
pressure Within Groups 78191.668 549 142.426
Total 93724.217 553
*Napomena: p < 0,05 oznacava statisticki znacajnu razliku.
Izvor: Autor
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Grafikon 1 prikazuje uzlazni trend vrijednosti sistolickog i dijastolickog arterijskog tlaka s porastom indeksa tjelesne
mase (BMI). Najvisi prosjecni rezultati tlaka zabiljeZzeni su u skupini Zena s BMI-jem ve¢im od 30 kg/m?, §to
potvrduje povezanost izmedu poviSenog BMI-a i povecanih vrijednosti arterijskog tlaka.

Grafikon 1. Aritmeticke sredine sistolickog i dijastolickog arterijskog tlaka prema kategorijama indeksa tjelesne
mase (BMI)
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5. DISKUSIJA

Rezultati naSeg istrazivanja ukazuju na jasno izraZzenu povezanost izmedu porasta indeksa tjelesne mase (BMI) i
poveéanih vrijednosti sistolnog i dijastolnog arterijskog tlaka kod Zena u dobi od 45 godina i starijih. Analizom
deskriptivnih statistika i rezultata jednosmjerne analize varijance (ANOVA), ustanovljeno je da s porastom BMI
dolazi do statisti¢ki znac¢ajnog porasta i sistolnog i dijastolnog krvnog tlaka (p < 0,001). Najvise vrijednosti tlaka
zabiljezene su u skupini pretilih zena (BMI > 30 kg/m?), ¢ime se potvrduje hipoteza da postoji pozitivna korelacija
izmedu BMI i arterijske hipertenzije u postmenopauzalnoj populaciji. Nasi nalazi u skladu su s prethodnim
studijama koje sugeriraju da Zene u postmenopauzi pokazuju izraZenije nepovoljne promjene u kardiometabolickom
profilu, ukljucujuéi poviseni krvni tlak, povecani BMI, kao i veéi rizik za razvoj metabolickog sindroma i
kardiovaskularnih bolesti. (Erdogan & Sanlier, 2024) Posebno treba istaknuti nalaze iz SWAN studije (Samargandy,
i dr., 2022), koja je pokazala da dolazi do ubrzanog porasta sistolnog i dijastolnog krvnog tlaka godinu dana nakon
ulaska u menopauzu, $to dodatno potvrduje ulogu hormonskih promjena u modulaciji vaskularnog tonusa i
regulacije krvnog tlaka. Takoder, nasa analiza ukazuje na to da se porast BMI-a s dobi kod Zena moze dijelom
pripisati promjenama u hormonalnoj ravnotezi tijekom menopauzalne tranzicije. To je u skladu s literaturom koja
navodi da smanjenje razine estrogena doprinosi promjenama u raspodjeli masnog tkiva, posebno povecanju
visceralne adipoznosti, $to je znacajan patofiziolo§ki mehanizam u razvoju hipertenzije. (Jain, Kumar, Acharya,
Kabara, & Sawant, 2022) lako na$ rad nije izravno istrazivao trajanje menopauze, nalazi studije ukazuju da
produZeno trajanje menopauze (vise od 5 godina) znacajno povecava rizik od razvoja metabolickog sindroma, $to
ukljucuje 1 poviSeni krvni tlak. Nadalje, istrazivanje provedeno u Indiji potvrdilo je znacajnu povezanost
menopauzalnog statusa s BMI-jem i srednjim arterijskim tlakom, neovisno o drugim ¢imbenicima, $to dodatno
potvrduje naSe nalaze. Vazno je istaknuti i nalaze studije, koja ukazuje na neSto viSe vrijednosti sistolnog i
dijastolnog tlaka kod Zena u menopauzi u usporedbi s onima u premenopauzi, te ¢eS¢u pojavu pretilosti u
postmenopauzalnoj skupini. Ovi nalazi pruzaju dodatnu potporu naSim rezultatima koji pokazuju uzlazni trend
krvnog tlaka s porastom BMI, §to je osobito izrazeno kod Zena starijih od 45 godina. Zanimljivo, iako neke studije,
poput istrazivanja, istiCu da postmenopauzalni status sam po sebi nije bio znac¢ajan prediktor krvnog tlaka kada su
kontrolirani drugi faktori, poput dobi i spola, vazno je napomenuti da je u nasem istrazivanju ciljana populacija zZena
u dobi od 45 godina 1 starijih, Sto implicira ve¢ prisutne hormonske promjene karakteristicne za menopauzalnu
tranziciju. Na$a studija takoder podrzava zakljucke iz literature o vaznosti multidimenzionalnog pristupa prac¢enju
zena u menopauzi. Visestruki ¢imbenici — ukljucujuci dob, promjene u hormonalnom statusu, povecanje tjelesne
mase i promjene u metabolizmu lipida — djeluju sinergijski u poveéanju kardiovaskularnog rizika. Zbog toga je
nuzno u klinickoj praksi osigurati redovito pracenje arterijskog tlaka, BMI-a i drugih metabolickih parametara kod
zena u srednjoj 1 starijoj Zivotnoj dobi, posebno onih u i nakon menopauze. Na kraju, iako se u odredenim
populacijama, poput korejske (Kim E, Lee, & Kim HC, 2022), pokazalo da perimenopauza nosi ve¢i rizik za
hipertenziju nego sama postmenopauza, nasi rezultati pokazuju da su Zene s visim BMI-jem u postmenopauzalnoj
dobi podloznije vi§im vrijednostima arterijskog tlaka. To moze biti rezultat sloZenih interakcija izmedu hormonalnih
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promjena, promjena u tjelesnoj masi i vaskularne funkcije koje se dogadaju tijekom menopauzalne tranzicije. Na
temelju dobivenih rezultata i njihove usporedbe s postojecom literaturom moze se zakljuditi da povecanje indeksa
tjelesne mase ima znacajan utjecaj na porast sistolnog i dijastolnog arterijskog tlaka kod Zena u dobi od 45 godina i
starijih. Ovaj uzlazni trend ukazuje na potrebu za ranom identifikacijom i preventivnim mjerama u populaciji Zena u
menopauzalnom i postmenopauzalnom razdoblju, s ciljem smanjenja rizika od razvoja hipertenzije i pridruzenih
kardiovaskularnih komplikacija.

6. ZAKLJUCCI

Na osnovu rezultata istrazivanja moze se zakljuciti da postoji statistiCki znacajna povezanost izmedu povecanja
indeksa tjelesne mase (BMI) i porasta vrijednosti sistolnog i dijastolnog arterijskog tlaka kod Zena u dobi od 45
godina i starijih. NajizraZenije promjene u krvnom tlaku zabiljeZene su kod Zena sa BMI-jem vec¢im od 30 kg/m?, $to
ukazuje na snaZan utjecaj pretilosti na razvoj arterijske hipertenzije u ovom zivotnom razdoblju. Promjene u
hormonskom statusu tokom menopauze, zajedno s pove¢anjem tjelesne mase, predstavljaju kljucne ¢imbenike rizika
za razvoj povi$enog krvnog tlaka i povezane kardiometaboli¢ke poremecaje.

7. PREPORUKE
Potrebno je implementirati preventivnhe mjere usmjerene na odrzavanje optimalne tjelesne tezine kroz promicanje
zdrave prehrane i redovne tjelesne aktivnosti, jer kontrola BMI znacajno doprinosi smanjenju rizika od hipertenzije.
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CT MORPHOLOGIC PATTERNS OF PRIMARY LUNG CANCER: A PICTORIAL
REVIEW
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Abstract: Primary lung cancer remains the leading cause of cancer-related mortality worldwide. Computed
tomography (CT) plays a central role in its early detection, morphologic assessment, and staging. While histological
confirmation is essential, CT findings often provide critical insights into tumor subtype, invasiveness, and potential
treatment pathways. This pictorial review systematically presents the CT morphologic patterns associated with
primary lung cancers, focusing on solid nodules, ground-glass opacities, cavitary lesions, endobronchial tumors, and
consolidative opacities. Radiologic-pathologic correlations are emphasized, with interpretive strategies to
distinguish malignant lesions from common mimickers. Understanding these morphologies supports accurate
diagnosis, optimal biopsy targeting, and multidisciplinary treatment planning.

Keywords: lung cancer, computed tomography, morphologic patterns, adenocarcinoma, squamous cell carcinoma,
small cell carcinoma, radiologic-pathologic correlation

1. INTRODUCTION

Primary lung cancer remains the leading cause of cancer-related mortality worldwide, exceeding breast, colorectal,
and prostate cancers combined (Rami-Porta et al., 2024; Rampinelli et al., 2016). Most patients present at advanced
stages due to an often-silent clinical course, underscoring the pivotal role of imaging in early detection and accurate
tumor characterization (Travis et al, 2015; Viohl et al.,, 2025). Computed tomography (CT), particularly
multidetector CT (MDCT), enables high-resolution assessment of pulmonary lesions, providing detailed information
on tumor size, morphology, and local extension (Li et al., 2025; Kuhti¢ et al., 2015).

Characteristic CT features—including spiculation, lobulation, ground-glass components, and cavitation—aid in
distinguishing malignant from benign entities and can suggest histologic subtypes in selected cases (Takeo et al.,
2012; Kuhti¢ et al., 2015). The recognition of spread through air spaces (STAS) has strengthened radiologic—
pathologic correlation in adenocarcinomas, linking it to aggressive behavior and worse prognosis (Zhang et al.,
2024; Travis et al., 2025).

Low-dose CT (LDCT) screening, as demonstrated in the National Lung Screening Trial (NLST), reduces lung
cancer mortality in high-risk groups by facilitating detection at potentially curable stages (National Lung Screening
Trial Research Team, 2011). Nonetheless, interpretation challenges remain, particularly in differentiating
malignancies from benign mimics and managing atypical imaging presentations within non-contrast screening
protocols (Callister et al., 2015). A systematic understanding of CT morphologic patterns, integrated with clinical
and histopathologic correlation, is therefore essential for timely diagnosis, accurate staging, and multidisciplinary
treatment planning.

2. IMAGING PROTOCOL AND TECHNIQUE
High-quality thoracic CT imaging is fundamental for the detection, characterization, and staging of primary lung
cancer. A standardized lung cancer protocol typically includes both non-contrast and contrast-enhanced chest CT
acquisitions, performed with thin slices (<1.25 mm collimation) on multidetector CT scanners during full
inspiration. Such technical precision ensures optimal spatial resolution, accurate assessment of pulmonary nodules,
and reproducible follow-up comparisons.
Contrast Use. Intravenous iodinated contrast is strongly recommended for staging, as it improves visualization of
mediastinal lymphadenopathy, chest wall or pleural invasion, and vascular encasement or thrombosis. Contrast-
enhanced imaging therefore plays a crucial role in determining resectability and guiding multidisciplinary treatment
decisions.
Image Reconstruction. Multiplanar reconstructions in axial, coronal, and sagittal orientations are essential to
evaluate lesion morphology, broncho-vascular relationships, and invasion of adjacent structures. Lung windows
(width ~1500 HU, level ~~600 HU) allow detailed analysis of parenchymal nodules, ground-glass opacities (GGOs),
and cavitary changes, while mediastinal windows (width ~400 HU, level ~40 HU) enhance the assessment of lymph
nodes, vasculature, and soft tissue extension.
Advanced Visualization Tools.

o Minimum Intensity Projection (MinIP) highlights subtle ground-glass abnormalities and airspace opacities,

useful for detecting early adenocarcinomas or mucinous tumors.
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o Maximum Intensity Projection (MIP) improves the detection of small pulmonary nodules and emphasizes
vascular convergence; an imaging feature often associated with malignancy.

Interpretive Strategy. A structured, systematic evaluation should address:

e Lesion location: central versus peripheral distribution

e Size and margins: presence of spiculation, lobulation, or smooth contour

e Internal composition: solid, part-solid, ground-glass, or cavitary morphology

e Ancillary signs: air bronchograms, pleural retraction, vessel convergence, or encasement
Adhering to a consistent imaging protocol not only improves lesion detectability and diagnostic confidence but also
optimizes morphologic subtype characterization, ensuring accuracy in longitudinal follow-up and multidisciplinary
treatment planning.

3. CT MORPHOLOGIC PATTERNS OF PRIMARY LUNG CANCER

Primary lung cancers display a wide spectrum of CT morphologies that correlate with histologic subtype, tumor
growth pattern, and underlying biological behavior. Recognition of these morphologic features is crucial not only for
diagnosis but also for predicting invasiveness, guiding biopsy site selection, and informing therapeutic planning
(Furuya et al., 2024; Zhang et al., 2024). Contemporary studies have identified five dominant morphologic patterns
that are most frequently encountered in clinical practice, each with characteristic CT features, histologic
associations, and potential pitfalls (Li et al., 2025; Rampinelli et al., 2016).

3.1 Solid Nodules or Masses
Description
Solid nodules or masses remain the most frequent CT presentation of primary lung cancer, accounting for the
majority of clinically detected cases. These lesions are visualized as well-defined or irregular soft-tissue opacities
that may be located peripherally in the lung parenchyma or centrally in relation to bronchi and hilar structures,
Figure 1. Their morphology—size, contour, and internal characteristics—reflects both the histologic subtype and
stage of disease progression. The recognition of subtle margin features and associated parenchymal changes is
crucial for differentiating malignant tumors from benign mimics.
CT Features
e Margins: Spiculated or lobulated contours are highly suggestive of malignancy, reflecting desmoplastic
stromal reaction.
e Pleural Interaction: Indentation, retraction, or tethering of adjacent pleura commonly indicates an
invasive process.
e Internal Characteristics: Central necrosis and heterogeneous enhancement are frequent in larger or
rapidly growing masses.
e Bronchial Pattern: Air bronchograms may be seen, particularly in adenocarcinomas with preserved
alveolar structures.
Histologic Correlation
e Squamous cell carcinoma often presents as a centrally located bulky mass, frequently associated with
smoking, and may lead to endobronchial obstruction (Kuhti¢ et al., 2015).
e Large cell carcinoma typically manifests as a large, rapidly enlarging peripheral lesion, often
demonstrating central necrosis.
e Adenocarcinoma may present as a solitary solid nodule in its invasive stage, particularly in non-smokers
and peripheral lung locations.
Pitfalls
Several benign and infectious processes may mimic solid cancer morphology. Granulomatous infections (e.g.,
tuberculosis, histoplasmosis) can produce irregular, spiculated nodules with central necrosis. Round atelectasis may
create a pseudotumoral appearance, while inflammatory nodules or organizing pneumonia may present as solitary
soft-tissue opacities. These mimics highlight the necessity of correlation with clinical history, serial imaging, and
tissue sampling when features remain indeterminate.
Clinical Note
The presence of satellite nodules, vascular convergence, fissural distortion, and associated lymphadenopathy
significantly heightens the probability of malignancy (Viohl et al., 2025). Radiologists should report these ancillary
signs explicitly, as they influence staging, biopsy targeting, and multidisciplinary management decisions.
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Figure 1. CT Appearances of Solid Pulmonary Nodules and Masses in Primary Lung Cancer in different
patients, parenchymal and mediastinal CT windows and axial plane.

Source: Author

3.2 Ground-Glass Nodules (GGN5s)

Description

Ground-glass nodules (GGNSs) are hazy areas of increased attenuation that preserve underlying bronchovascular
architecture. They may present as pure (non-solid) GGNSs or part-solid GGNs, each carrying distinct diagnostic
and prognostic significance, Figure 2. On CT, pure GGNs frequently correspond to pre-invasive adenocarcinoma
spectrum lesions, while part-solid nodules are highly predictive of invasive disease. Recognition of these patterns is
essential, as they directly impact surveillance strategies, biopsy decisions, and surgical planning.

CT Features

e Pure GGNSs: Indolent in behavior, often representing atypical adenomatous hyperplasia (AAH) or
adenocarcinoma in situ (AIS). They demonstrate stability or minimal interval growth over long periods.

e Part-solid GGNs: Contain a measurable solid component, which strongly correlates with invasive
adenocarcinoma. These lesions demonstrate higher malignant potential than pure GGNs.

e Ancillary Signs: Bubble-like lucencies, fine internal septations, air bronchograms, and vascular
convergence toward the lesion are highly suspicious for malignancy and provide additional morphologic
clues.

Histologic Correlation
Pure GGNs most often correspond to pre-invasive lesions such as AAH or AIS. In contrast, part-solid lesions
frequently represent minimally invasive adenocarcinoma (MIA) or invasive adenocarcinoma with lepidic
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growth (Li et al., 2025). The degree of the solid component is a strong predictor of tumor invasiveness, prognosis,
and potential for nodal spread.

Pitfalls

GGNs are not pathognomonic for malignancy. Transient GGNs can occur secondary to infection, hemorrhage, or
inflammatory conditions such as organizing pneumonia. Rampinelli et al. (2016) emphasized the importance of
short-interval follow-up (e.g., 3 months) to confirm persistence before labeling lesions as neoplastic.

Clinical Note

Part-solid GGNs carry the highest malignant risk among subsolid nodules. Progressive increase in size or solid
component mandates surgical consideration. Radiologists should highlight these findings in reports, as early
intervention significantly improves survival outcomes. For pure GGNs, long-term imaging surveillance remains
appropriate, given their slower natural history.

Figure 2. CT Representation of Part-Solid Ground-Glass Nodules in two different patients and their progression
over time: Axial and Parenchymal Reconstructions

Source: Author

3.3 Cavitary Lesions
Description
Cavitary pulmonary lesions represent an important morphologic subset of lung cancers, most often arising from
central necrosis and parenchymal destruction, Figure 3. They are particularly frequent in squamous cell
carcinoma, which has a propensity for rapid growth, central cavitation, and airway involvement. Less commonly,
cavitation may be observed in poorly differentiated adenocarcinoma or large cell carcinoma. Recognition of this
pattern is critical, as cavitating tumors are often aggressive and associated with advanced disease at presentation.
CT Features
¢ Wall Thickness: Malignant cavities typically demonstrate thickened walls (>15 mm) compared with
benign counterparts.
e Margin Characteristics: Irregular or nodular inner margins, sometimes with polypoid projections.
e Content: Air-fluid levels may occur due to superimposed infection or necrotic debris.
e Associated Findings: Adjacent consolidation, satellite nodules, and signs of bronchovascular invasion may
be present.
Histologic Correlation
e Squamous Cell Carcinoma: The most common histology to cavitate, often located in central lung regions
in smokers (Kuhti¢ et al., 2015).
e Adenocarcinoma (poorly differentiated): Cavitation occurs less frequently, often in aggressive subtypes.
e Large Cell Carcinoma: Can present as cavitating peripheral masses with rapid progression.
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Pitfalls

Several infectious and non-neoplastic entities can mimic cavitating cancers, including pulmonary abscesses, fungal
infections, and tuberculosis. Unlike malignancy, benign cavities typically demonstrate thinner walls (<4 mm) and
smoother inner margins. Serial imaging and clinical correlation—particularly the presence of progressive growth,
persistent wall irregularity, and associated lymphadenopathy—favor malignancy over benign mimics.

Clinical Note

Cavitating lung cancers are frequently associated with hemoptysis, post-obstructive infections, and necrotic
mediastinal lymphadenopathy. These features are considered markers of aggressive biology and correlate with a
poorer prognosis (Zhang et al., 2024). Multiplanar reconstructions and contrast-enhanced CT are particularly
valuable to assess the extent of parenchymal destruction, vascular encasement, and nodal necrosis, all of which
guide biopsy planning and therapeutic strategy.

Figure 3. CT Depiction of Cavitating Lung Carcinomas in two different patients: Parenchymal and Mediastinal
Windows across Axial CT Planes

Source: Author

3.4 Endobronchial Tumors
Description
Tumors originating within the bronchial lumen represent an important subset of primary lung cancers, often leading
to airway obstruction and subsequent secondary pulmonary changes. These lesions may be central in location and
cause clinical symptoms such as cough, recurrent pneumonia, or hemoptysis, Figure 4. Recognition of
endobronchial growth on CT is vital for timely diagnosis, as airway obstruction may mimic infectious or
inflammatory disease.
CT Features
e Intraluminal Mass: Soft-tissue attenuation partially or completely occluding the bronchial lumen.
e Post-Obstructive Changes: Atelectasis, segmental or lobar consolidation, and, in some cases,
compensatory hyperinflation distal to the obstruction.
e Airway Morphology: Abrupt cutoff, focal bronchial narrowing, or localized dilatation proximal to the
mass.
e Calcification: Occasionally present, particularly in typical carcinoid tumors, which tend to enhance
strongly due to vascularity.
Histologic Correlation
e Squamous Cell Carcinoma: The most frequent central endobronchial malignancy, typically in heavy
smokers.
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e Small Cell Carcinoma: Commonly central, often associated with bulky hilar or mediastinal
lymphadenopathy and early metastatic spread.
e Carcinoid Tumors: Typically arise in younger patients, with slow growth, high vascularity, and frequent
endobronchial location. (Furuya et al., 2024).
Pitfalls
Endobronchial tumors may be mimicked by several benign entities:
e Mucus plugging, which can appear as an intraluminal filling defect but typically has lower attenuation and
resolves with follow-up.
e Foreign body aspiration, more common in younger patients, often associated with localized obstructive
changes.
e Endobronchial infection, which can cause transient airway obstruction.
Adjunctive modalities such as PET/CT and bronchoscopy play a key role in differentiating malignant
lesions from benign mimics.
Clinical Note
A strong red flag is recurrent post-obstructive pneumonia affecting the same lobe or segment, which should
prompt evaluation for an endobronchial neoplasm. Early detection is critical, as surgical resection or bronchoscopic
therapy can be curative in localized carcinoids, while aggressive malignancies such as small cell carcinoma require
immediate staging and systemic therapy.

Figure 4. Endobronchial tumor of the left bronchus resulting in complete luminal obstruction. Shown on axial
and coronal parenchymal CT reconstructions, with additional virtual bronchoscopy depiction directly
demonstrating the intraluminal mass.

Source: Author

3.5 Consolidative Opacities
Description
A subset of primary lung cancers presents as consolidative opacities, often resembling infectious pneumonia. These
lesions typically appear as homogeneous or patchy areas of increased attenuation that maintain underlying bronchial
and vascular structures, a feature that may initially mislead clinicians. Because of this, they are sometimes termed
"pneumonic-type" lung cancers. Figure 5 illustrates this morphologic presentation.
CT Features

e  Persistent air bronchograms within the consolidated region

e Lack of response to antibiotic therapy or persistence beyond expected resolution

e Multifocal, lobar, or segmental distribution that does not follow typical infectious patterns

e Frequently associated with ground-glass components, pseudocavitations, or a 'crazy-paving" pattern
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Histologic Correlation

Invasive mucinous adenocarcinoma represents the classic histology associated with this consolidative morphology.
The tumor’s abundant mucin production leads to widespread filling of alveolar spaces, producing CT appearances
that mimic pneumonia. Unlike infection, however, these consolidations often demonstrate migration or extension to
new areas over time (Furuya et al., 2024; Travis et al., 2024).

Pitfalls

Several benign processes can closely resemble this morphologic pattern. Cryptogenic organizing pneumonia,
eosinophilic pneumonia, and alveolar hemorrhage are common differential considerations. Clinical and temporal
evaluation are crucial—resolution or regression with therapy favors benign etiologies, whereas progressive or
migratory opacities despite treatment strongly suggest malignancy.

Clinical Note

Radiologists should maintain a high index of suspicion when confronted with non-resolving or migratory
consolidations, particularly in patients without systemic signs of infection. Early consideration of invasive mucinous
adenocarcinoma is essential, and prompt biopsy is recommended to avoid delays in diagnosis and

management.

Figure 5. Consolidative Morphology of Invasive Mucinous Adenocarcinoma Mimicking Pneumonia on CT, URL,
posterior segment, mediastinal and parenchymal windows, axial plane

Source: Author

5. PATTERNS SUGGESTING SPECIFIC HISTOLOGIC SUBTYPES

While histopathologic confirmation remains the diagnostic gold standard, certain CT morphologic patterns can
suggest the likely histologic subtype before biopsy, aiding in prioritization of diagnostic workup and guiding clinical
urgency (Furuya et al., 2024; Li et al., 2025). Table 1 summarizes characteristic CT appearances and their most
common histologic associations.
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Table 1. CT morphologic features suggestive of specific histologic subtypes
Histologic Type Typical CT Appearance
Adenocarcinoma Peripheral lesion with spiculation, part-solid morphology, pleural retraction; occasional

ground-glass areas
Minimally Invasive / AIS = Pure GGNs with slow growth, bubble lucencies, and vessel convergence

Squamous Cell Central solid or cavitary mass with lobulated margins; frequent endobronchial

Carcinoma extension

Small Cell Carcinoma Central, bulky mass with mediastinal lymphadenopathy, vascular encasement, and
rapid growth

Large Cell Carcinoma Large peripheral solid mass, often necrotic; aggressive progression

Mucinous Consolidative opacities with air bronchograms; multifocal or migratory distribution

Adenocarcinoma

Carcinoid Tumor Central, well-defined, enhancing mass; possible calcification; slow-growing

endobronchial lesion
Source: Author

Clinical Note: Imaging alone cannot definitively establish histologic subtype, but recognition of these patterns can
refine the differential diagnosis. For example, small cell carcinoma demands urgent staging and initiation of therapy
due to its aggressive nature, whereas pure GGNs typically warrant prolonged surveillance with low-dose CT (Zhang
et al., 2024).

6. CT DIFFERENTIAL DIAGNOSIS: MIMICKERS AND PITFALLS

Although many CT features are strongly suggestive of malignancy, a variety of benign and inflammatory conditions
can mimic primary lung cancer. Failure to recognize these entities can lead to unnecessary biopsies or delays in
appropriate therapy (Viohl et al., 2025), Table 2.

Table 2. Benign Neoplasms and Inflammatory Mimics

Entity Key CT Features

Granulomas (e.g., TB, Dense or central calcification; stability over years; may have satellite nodules

histoplasmosis)

Organizing Pneumonia Patchy consolidation with air bronchograms; migratory course; rapid steroid
response

Pulmonary Abscess Thick-walled cavity with fluid levels; surrounding consolidation; systemic
infection signs

Hamartoma Well-circumscribed nodule containing fat attenuation or “popcorn”
calcification

Round Atelectasis Comet-tail sign; pleural contact and volume loss; associated pleural
thickening

Lipoid Pneumonia Low attenuation within consolidation; history of aspiration; slow resolution

Fungal Infections Halo sign or reverse-halo sign; common in immunocompromised patients

Source: Author

6.2 Diagnostic Strategies to Differentiate
e Temporal Evolution: Malignancies tend to grow over weeks to months; benign lesions are often stable or
regress over time.
e Enhancement Pattern: Irregular or heterogeneous enhancement supports malignancy; absence or uniform
enhancement suggests benign etiology.
e Ancillary Signs: Features such as pleural retraction, vascular convergence, and lymphadenopathy favor
malignancy.
e Clinical Context: History of smoking, weight loss, hemoptysis, or occupational exposure should heighten
suspicion (Furuya et al., 2024).
Effective differentiation requires integrating morphologic patterns with clinical data and, where necessary,
functional imaging such as PET/CT or histologic sampling.
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7. PRACTICAL DIAGNOSTIC PEARLS FOR RADIOLOGISTS
To optimize diagnostic accuracy and ensure consistency in CT interpretation for suspected lung cancer, the
following strategies are recommended (Li et al., 2025; Viohl et al., 2025):
e Evaluate all lesions in both lung and mediastinal windows to assess parenchymal details, soft tissue
invasion, and lymphadenopathy.
e  Compare with prior imaging to detect growth or morphological change—one of the most reliable indicators
of malignancy.
o Identify subtle high-risk signs such as spiculation, pleural tags, bubble lucencies, and vessel convergence.
e Apply structured reporting systems such as Lung-RADS or Fleischner Society recommendations to
standardize follow-up and management.
e Incorporate clinical context, including smoking history, occupational exposures, prior malignancy, and
immunosuppression status.
e Communicate urgent or suspicious findings promptly to the multidisciplinary team to facilitate timely
biopsy, staging, and treatment planning.
Integrating morphologic pattern recognition with clinical correlation and standardized reporting improves early
cancer detection and supports personalized oncologic care.

8. CONCLUSION

CT-based morphologic analysis remains an indispensable tool in the detection, characterization, and staging of
primary lung cancer. High-resolution multidetector CT enables radiologists to evaluate lesion architecture, margins,
internal components, and associated findings with a degree of precision that often allows suspicion of malignancy—
and even prediction of histologic subtype—before histopathologic confirmation (Furuya et al., 2024; Li et al., 2025).
Recognition of distinct morphologic patterns—including solid spiculated nodules, part-solid and pure ground-glass
nodules, cavitary lesions, endobronchial masses, and consolidation-mimicking invasive mucinous
adenocarcinomas—enhances diagnostic accuracy and facilitates tailored management strategies. These patterns,
when interpreted alongside ancillary features such as pleural retraction, vascular convergence, and
lymphadenopathy, provide critical information for tumor staging, biopsy targeting, and surgical planning (Viohl et
al., 2025).

The expanding role of lung cancer screening programs has increased the number of indeterminate pulmonary
nodules encountered in clinical practice, underscoring the need for a systematic, evidence-based approach to
interpretation. Structured reporting systems, integration of prior imaging for growth assessment, and close
multidisciplinary collaboration are essential to minimize false positives, avoid unnecessary interventions, and ensure
timely treatment for aggressive disease.

As imaging volumes rise, radiologists must remain adept at distinguishing malignancy from benign mimics through
a combination of morphologic pattern recognition, clinical correlation, and awareness of potential pitfalls. By
consistently applying a pattern-based diagnostic framework grounded in current evidence, radiologists can play a
pivotal role in early detection, accurate staging, and optimized patient outcomes in thoracic oncology.
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Abstract: Menopause represents a natural biological transition in a woman's life that, in addition to hormonal
changes, brings a range of psychophysiological symptoms that may negatively affect quality of life and life
satisfaction. Subjective well-being during the menopausal transition is emerging as a key indicator of psychological
adjustment, with existing literature pointing to a complex relationship between age, symptom severity, and
perceived life satisfaction. Due to inconsistencies in previous research—particularly across diverse social and
healthcare contexts—there was a clear need to further explore these interrelations.

Research Objectives: The primary aim of this study was to examine life satisfaction in women undergoing the
menopausal transition across different age groups, and to determine whether chronological age is significantly
associated with subjective well-being.

Materials and Methods: This prospective cross-sectional study was conducted at the Cazin Health Center (Boshia
and Herzegovina) between January and August 2025. The sample included 395 women aged 40 to >65, categorized
into six age groups. Life satisfaction was assessed using the Life Satisfaction Scale by Penezi¢ (2002), which
demonstrated high internal consistency (Cronbach’s a = 0.93). Data were analyzed using descriptive statistics and
one-way analysis of variance (ANOVA), with a significance level set at *p < 0.05.

Results and Discussion: The overall mean life satisfaction score was 69.97 (SD = 13.45). The highest mean score
was observed in the youngest age group (<44 years), while the lowest was found in the group aged >65. A clear
descriptive trend indicated a gradual decline in life satisfaction with increasing age. However, ANOVA results
revealed no statistically significant differences between age groups (F = 0.727; *p = 0.604), suggesting that while
average scores varied, these differences are not significant at the population level. The findings point to a potential
decline in subjective well-being in the later stages of postmenopause, but also highlight individual variability likely
influenced by other factors—such as symptom severity, social support, psychological resilience, and attitudes
toward menopause. The relatively high overall life satisfaction in the sample suggests the presence of protective
factors. The lack of statistically significant differences among age groups further reinforces the notion that
chronological age, while relevant, is neither the sole nor the most critical predictor of subjective well-being in
menopausal women.

Conclusions: Although no statistically significant differences in life satisfaction were observed across age groups,
the findings underscore the importance of continued research into the factors shaping psychological adjustment
during the menopausal transition. Particular attention should be paid to developing integrated healthcare and
psychosocial support programs tailored to women in this sensitive life phase.

Recommendations: Future research should focus on multivariate analyses incorporating a broader range of variables,
including the severity of menopausal symptoms, levels of social support, physical activity, presence of depressive
and anxiety symptoms, attitudes toward menopause, and general health status.

Keywords: life satisfaction, menopause, age, women, subjective well-being;
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SazZetak: Menopauza predstavlja prirodan bioloski prijelaz u Zivotu Zene, koji osim hormonalnih promjena, sa
sobom donosi brojne psihofizicke simptome s moguc¢im negativnim utjecajem na kvalitetu i zadovoljstvo zivotom.
Subjektivna dobrobit Zena u menopauzalnoj tranziciji postaje vazan pokazatelj njihove psiholoske prilagodbe, a
postojeci nalazi u literaturi ukazuju na slozen odnos izmedu Zivotne dobi, intenziteta simptoma i percipiranog
zadovoljstva. S obzirom na nedosljednosti u prethodnim istrazivanjima, osobito u kontekstu razli¢itih drustvenih i
zdravstvenih uvjeta, postojala je potreba za dubljim ispitivanjem ovog odnosa.

Ciljevi istrazivanja: Primarni cilj ove studije bio je ispitati razinu zadovoljstva zivotom kod Zena u menopauzalnoj
tranziciji u odnosu na dobne skupine, te utvrditi postoji li znacajna povezanost izmedu kronoloske dobi i subjektivne
zivotne dobrobiti.

Metode istrazivanja: Istrazivanje je provedeno kao prospektivna presjec¢na studija u Domu zdravlja Cazin (BiH), u
razdoblju od januara do augusta 2025. godine. U uzorak su bile ukljucene 395 Zena u dobi od 40 do >65 godina,
rasporedene u Sest dobnih skupina. Za procjenu zadovoljstva zivotom kori$tena je Skala zadovoljstva zivotom prema
Penezi¢u (2002), s visokom internom konzistentno$¢u (Cronbach o = 0,93). Analiza podataka provedena je
primjenom deskriptivnih statistika i jednosmjerne analize varijance (ANOV A), uz razinu znacajnosti *p < 0,05.
Rezultati i diskusija: Ukupna prosje¢na vrijednost zadovoljstva Zivotom iznosila je 69,97 (SD = 13,45). Najvisa
prosje¢na vrijednost zabiljezena je kod Zena mlade dobi (<44 godine), dok je najniza utvrdena u skupini >65 godina.
Uocen je jasan deskriptivni trend postupnog smanjenja zadovoljstva zivotom s porastom dobi. Ipak, rezultati
ANOVA analize nisu pokazali statisticki znacajne razlike medu skupinama (F = 0,727; *p = 0,604), $to sugerira da
se razlike, iako prisutne u prosje¢nim vrijednostima, ne mogu smatrati znacajnima na populacijskom nivou.
Dobiveni rezultati ukazuju na moguce smanjenje subjektivne dobrobiti u kasnijim fazama postmenopauze, ali i na
postojanje individualnih varijacija koje mogu biti povezane s drugim ¢imbenicima — poput intenziteta simptoma,
socijalne podrske, psiholoske otpornosti i stavova prema menopauzi. Relativno visoka ukupna razina zadovoljstva
zivotom upucuje na potencijalnu prisutnost zastitnih faktora u ispitivanoj populaciji. Izostanak statisticke zna¢ajnosti
izmedu dobnih skupina dodatno potvrduje da kronoloSka dob, iako vazna, nije jedini ili presudni prediktor
subjektivne dobrobiti Zena u menopauzi.

Zakljuéci: Tako nije utvrdena statistiCki znacajna razlika u zadovoljstvu Zivotom medu dobnim skupinama, rezultati
sugeriraju potrebu za daljnjim istrazivanjem faktora koji oblikuju psiholosku prilagodbu Zena tijekom menopauzalne
tranzicije. Posebna paznja trebala bi biti usmjerena na razvoj integriranih zdravstvenih i psihosocijalnih programa
podrske Zenama u ovom osjetljivom zivotnom razdoblju.

Preporuke: Buduc¢a istrazivanja trebala bi biti usmjerena na provodenje multivarijatnih analiza koje obuhvacaju §iri
spektar varijabli, ukljucujuéi intenzitet menopauzalnih simptoma, razinu socijalne podrske, tjelesnu aktivnost,
prisutnost depresivnih i anksioznih simptoma, stavove prema menopauzi te op¢i zdravstveni status.

Kljuéne rijeci: zadovoljstvo Zivotom, menopauza, zZivotna dob, Zene, subjektivna dobrobit;

1. UvVOD

Menopauza predstavlja prirodni bioloski prijelaz u Zivotu Zene koji oznaava kraj reproduktivne sposobnosti, a
najcesce se javlja izmedu 45. 1 55. godine zivota. Tako je rijec o fizioloSkom procesu, menopauza nerijetko donosi
niz psihofizickih promjena koje mogu imati znacajan utjecaj na cjelokupnu kvalitetu Zivota i subjektivno
zadovoljstvo Zivotom. (Coronado, i dr., 2025) Hormonske promjene koje se dogadaju u ovom razdoblju — osobito
smanjenje razine estrogena — povezane su s pojavom vazomotornih simptoma (npr. valunzi, noé¢no znojenje),
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promjenama raspoloZenja, poremeéajem sna, kao i smanjenjem seksualne funkcije, §to moze dovesti do osjecaja
nelagode, izolacije i smanjenog opceg blagostanja. (Zmuda, Leszko, & Karasiewicz, 2025) Zadovoljstvo Zivotom,
kao vazan aspekt subjektivne dobrobiti, u ovom kontekstu postaje kljuCan pokazatelj psiholoskog prilagodavanja
Zena na promjene koje menopauzalna tranzicija nosi. (Lee, Jang, Kim D, & Kim K, 2024) Brojna istraZivanja
ukazuju na to da percipirani intenzitet simptoma menopauze negativno korelira sa zadovoljstvom zivotom, dok
pozitivni stavovi prema menopauzi i adekvatne strategije suoavanja mogu djelomiéno ublaziti te efekte. (Kavga, i
dr., 2024) Osim toga, kvaliteta sna, prisutnost depresivnih i anksioznih simptoma, tjelesna aktivnost, obrazovanije i
socijalna podrska prepoznati su kao znacajni prediktori zadovoljstva i kvalitete zivota kod Zena u perimenopauzi i
postmenopauzi. (Liu, Zhang , Wang , Zhou, & Li, 2025) Zanimljivo, iako se u literaturi ¢esto isti¢e negativan utjecaj
zivotne dobi na zadovoljstvo zivotom u menopauzalnoj fazi, rezultati nisu uvijek jednoznacni. Neke studije
sugeriraju da se razina zadovoljstva moze stabilizirati ili ¢ak povecati u postmenopauzi, osobito ako su prisutni
zastitni Cimbenici poput redovite tjelesne aktivnosti, zdravih Zivotnih navika, niZe razine stresa i adekvatnog
zdravstvenog zbrinjavanja. (Vallibhakara SO, Piyatham, Vallibhakara O, & Manonai, 2025) Ipak, kod odredenog
dijela Zena, osobito onih u ruralnim sredinama, s nizim sociockonomskim statusom ili s kroni¢nim bolestima,
negativni u¢inci menopauze na subjektivnu dobrobit mogu biti izrazeniji. (Kumari, Gupta RK, Langer, Mahajan, &
Gupta R, 2024) Uzimajuéi u obzir sve navedeno, postoji jasna potreba za daljnjim istrazivanjem kako bi se bolje
razumjela dinamika izmedu zivotne dobi, menopauzalnih simptoma i zadovoljstva zivotom, osobito unutar razlicitih
kulturnih, socijalnih i zdravstvenih konteksta. (Hutchings, Taylor, Remesh, & Rafferty, 2023) Ova studija stoga ima
za cilj ispitati razinu zadovoljstva zivotom medu Zenama u menopauzalnoj tranziciji, s posebnim naglaskom na
razlike prema dobnim skupinama, te u odnosu na percepciju simptoma menopauze, stavove prema menopauzi i
druge ¢imbenike koji oblikuju svakodnevno iskustvo Zena u ovom osjetljivom zivotnom razdoblju.

2. CILJ RADA
Primarni cilj ove studije bio je ispitati razinu zadovoljstva Zivotom kod Zena u menopauzalnoj tranziciji u odnosu na
dobne skupine, te utvrditi postoji li znacajna povezanost izmedu kronoloske dobi i subjektivne zivotne dobrobiti.

3. MATERIJAL | METODE

Ovo prospektivno presjecno istrazivanje provedeno je na Odjelu za ginekologiju Doma zdravlja Cazin (Bosna i
Hercegovina) u razdoblju od 1. januara do 1. augusta 2025. godine. Ukupno je u istrazivanje ukljuc¢eno 395 Zena u
dobi od 40 do >65 godina, rasporedenih u Sest dobnih skupina: <44, 45-49, 50-54, 55-59, 60—64 i >65 godina.

Za procjenu zadovoljstva zivotom koriStena je Skala zadovoljstva zivotom prema Penezicu i saradnicima (2002),
koja pokazuje visoku internu konzistentnost (Cronbach a = 0,93). Skala se sastoji od ukupno 20 Cestica, od kojih se
17 odnosi na procjenu globalnog zadovoljstva, dok preostale 3 mjere situaciono zadovoljstvo. Ispitanice su
odgovarale zaokruzivanjem odgovarajuéeg broja na petostepenskoj Likertovoj skali, a ukupni rezultat formiran je
kao linearna kombinacija pojedina¢nih ocjena. Visi rezultati ukazuju na veci stepen zadovoljstva zivotom, a ukupni
skor moze varirati u rasponu od 20 do 100 bodova. Statisticka analiza provedena je uz koristenje softverskog paketa
IBM SPSS Statistics, verzija 27. Primijenjene su deskriptivne i inferencijalne statisticke metode. Interval
pouzdanosti postavljen je na 95 %, dok je prag statisticke znacajnosti odreden na nivou *p < 0,05. Za procjenu
razlika izmedu dobnih skupina kori$tena je jednosmjerna analiza varijanse (ANOVA).

4. REZULTATI

Prosjecna dob ispitanica iznosila je 51,82 + 6,89 godina. Ukupna prosjecna vrijednost na skali zadovoljstva Zivotom
bila je 69,97 bodova (SD = 13,45). Najvisa prosjecna vrijednost zabiljezena je u skupini zena u dobi <44 godine (M
=72,48; SD = 13,66), nakon ¢ega slijede skupine 45-49 godina (M = 70,67; SD = 14,50), 50-54 godine (M = 69,49;
SD = 13,63), 55-59 godina (M = 69,13; SD = 11,79) te 60-64 godine (M = 68,52; SD = 11,64). Najniza prosje¢na
vrijednost zabiljeZena je u skupini Zena u dobi >65 godina (M = 67,48; SD = 14,75). Dobiveni nalazi ukazuju na
jasan silazni trend zadovoljstva zivotom s porastom zivotne dobi.

Deskriptivni statisticki podaci prikazani su u Tablici 1, gdje je vidljivo da se aritmeticka sredina vrijednosti
zadovoljstva Zivotom postupno smanjuje s dobi, uz istovremeno §irenje intervala pouzdanosti u starijim dobnim
skupinama. Takva distribucija sugerira moguéi negativan utjecaj Zivotne dobi na subjektivni osje¢aj zadovoljstva
zivotom kod Zena u perimenopauzalnom i postmenopauzalnom razdoblju, $to moze imati implikacije u kontekstu
ranog prepoznavanja promjena u psihofunkcionalnom stanju, ukljucuju¢i moguce kognitivno opadanje.
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Tablica 1. Deskriptivna statistika rezultata na skali zadovoljstva Zivotom prema dobnim skupinama
95% Confidence Interval for Mean

Age groups N Mean Std. Deviation Std. Error  Lower Bound Upper Bound  Minimum Maximum

<44 52 72.48 13.663 1.895 68.68 76.28 16 98
45-49 114 70.67 14.504 1.358 67.98 73.36 17 100
50-54 99 69.49 13.629 1.370 66.78 72.21 30 96
55-50 76 69.13 11.789 1.352 66.44 71.83 45 93
60-64 33 68.52 11.638 2.026 64.39 72.64 38 89
>65 21 67.48 14.753 3.219 60.76 74.19 23 87
Total 395 69.97 13.449 677 68.64 71.30 16 100
lzvor: Autor

Jednosmjerna analiza varijance (ANOVA), ¢iji su rezultati prikazani u Tablici 2, nije pokazala statisticki znacajne
razlike u prosjecnim vrijednostima zadovoljstva zivotom medu razliitim dobnim skupinama (F = 0,727; *p =
0,604). Ovaj nalaz upuduje na to da iako je uocen deskriptivni silazni trend, razlike nisu dovoljno izrazene da bi se
smatrale statisticki znac¢ajnim. Stoga se ne moze potvrditi postojanje znaCajne povezanosti izmedu Zivotne dobi i
zadovoljstva zivotom u analiziranoj populaciji Zena u menopauzalnoj tranziciji.

Tablica 2. Rezultati ANOV A testa za razlike u zadovoljstvu Zivotom prema dobnim skupinama
Sum of Squares df Mean Square F  Sig.

Between Groups 659.346 5 131.869 .727 .604
Within Groups 70605.226 389 181.504
Total 71264.572 394

lzvor: Autor

Trend promjena zadovoljstva zivotom prikazan je graficki u Grafikonu 1, gdje se vidi postepeni pad prosjecnih
vrijednosti u skladu s porastom dobi. Najvisi rezultati zabiljezeni su medu ispitanicama mlade dobi (<44 godine),
dok najnize vrijednosti biljeze Zene u najstarijoj skupini (>65 godina), §to dodatno ilustrira identifikovani
deskriptivni trend.

Grafikon 1. Aritmeticke sredine rezultata na skali zadovoljstva Zivotom prema dobnim skupinama
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5. DISKUSIJA
Rezultati ovog istrazivanja ukazuju na postojanje deskriptivnog silaznog trenda zadovoljstva Zivotom s porastom
zivotne dobi medu Zenama u menopauzalnoj tranziciji, iako te razlike nisu dostigle statisticku znacajnost. Ovaj nalaz
je u skladu s ranijim istrazivanjima koja sugeriraju da menopauza, iako fizioloski proces, moZe negativno utjecati na
psiholosku dobrobit i subjektivni osjecaj Zivotnog zadovoljstva. (Bener & Falah , 2014) Najvisi prosje¢ni rezultati
zadovoljstva zivotom zabiljeZeni su kod zena mlade zivotne dobi (<44 godine), dok su najnize vrijednosti utvrdene u
skupini >65 godina. Iako jednosmjerna analiza varijance nije pokazala statistiCki znacajne razlike medu skupinama
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(*p = 0,604), uocen trend moze ukazivati na postepeni pad subjektivne dobrobiti u kasnijim fazama postmenopauze,
S$to je osobito vazno u kontekstu individualne percepcije i akumulacije simptoma menopauze kroz vrijeme. Ovi
nalazi podupiru teoriju o "kumulativnom stresu" u starijoj dobi, koji moze dodatno opteretiti mehanizme psiholoske
adaptacije, osobito kod Zena koje nemaju pristup adekvatnoj zdravstvenoj i psihosocijalnoj podrsci. (Gupta G,
Kumari, Mirshra, & Gupta B, 2023) Vazno je naglasiti da izostanak statisti¢ki znacajne razlike ne implicira nuzno
nepostojanje stvarnih razlika u iskustvima zena razlicitih dobnih skupina. S obzirom na to da je kvaliteta Zivota
viedimenzionalan konstrukt, moguce je da su drugi ¢imbenici — poput intenziteta vazomotornih simptoma,
prisutnosti anksiozno-depresivnih poremecaja, socijalne ukljucenosti ili stavova prema menopauzi — snaZniji
prediktori zadovoljstva Zivotom od same kronoloske dobi. (Nissy, VL; Bhaskaran, GG; Lal, SS; Mini , GK;, 2025)
Dodatno, dobiveni rezultati sugeriraju da starije Zene, iako opcenito iskazuju nize razine zadovoljstva, pokazuju i
vecu varijabilnost u odgovorima, §to je vidljivo kroz $iri raspon vrijednosti i §ire intervale pouzdanosti u starijim
skupinama. Ova pojava moze se tumaciti ve¢om heterogenos¢u zivotnih okolnosti u kasnijoj dobi — ukljucujuci
prisutnost komorbiditeta, razinu socijalne podrske, materijalni status i osobna Zzivotna iskustva — §to dodatno
naglasava potrebu za individualiziranim pristupom Zenama u postmenopauzi. Zanimljivo je primijetiti da unatoc
izrazenijem padu zadovoljstva zivotom u starijim skupinama, ukupna prosjecna vrijednost na skali ostaje relativno
visoka (69,97), §to moZe odrazavati dobru opcu prilagodbu vecine zena na menopauzalne promjene u ispitivanoj
populaciji. Taj nalaz se moze povezati s moguc¢om prisutnoséu zastitnih faktora u specificnom kontekstu istrazivanja
(npr. podrska porodice, pristup primarnoj zdravstvenoj zastiti, kulturne norme koje menopauzu ne dozivljavaju kao
negativan dogadaj), o cemu bi buduca kvalitativna istrazivanja mogla pruziti detaljniji uvid. Konacno, ¢injenica da
je studija provedena u jednoj zdravstvenoj ustanovi i na lokalnoj populaciji moze ograniCiti generalizaciju rezultata.
Ipak, dobiveni podaci predstavljaju vrijedan doprinos razumijevanju dinamike zadovoljstva Zivotom tijekom
menopauzalne tranzicije, s potencijalnim implikacijama za razvoj ciljanih intervencija usmjerenih na o¢uvanje i
unaprjedenje psiholoske dobrobiti Zena u ovom Zivotnom razdoblju.

6. ZAKLJUCCI

Istrazivanje je ukazalo na postojanje deskriptivnog trenda smanjenja zadovoljstva zivotom s porastom zivotne dobi
kod Zena u menopauzalnoj tranziciji, iako razlike medu dobnim skupinama nisu bile statisticki znacajne. Najvise
razine zadovoljstva zabiljezene su kod Zena mlade dobi (<44 godine), dok su najnize vrijednosti utvrdene u skupini
zena starijih od 65 godina. Unato¢ odsustvu znacajne povezanosti izmedu dobi i zadovoljstva zivotom, rezultati
sugeriraju potencijalni utjecaj menopauzalnih i dobno uvjetovanih promjena na subjektivnu dobrobit Zena, $to moze
biti od klinickog i javnozdravstvenog znacaja. Ovi nalazi potvrduju vaznost holistiCkog pristupa Zenama u
menopauzi, u kojem se ne promatra samo fizioloski aspekt promjena, ve¢ i psiholoske, socijalne i kulturne dimenzije
svakodnevnog funkcioniranja. U kontekstu sve veceg broja Zena koje ulaze u postmenopauzalnu dobnu skupinu, od
kljuéne je vaznosti razvijati strategije usmjerene na o¢uvanje subjektivne dobrobiti i zadovoljstva zivotom u ovom
zivotnom razdoblju.

7. PREPORUKE

Buduca istrazivanja trebala bi biti usmjerena na provodenje multivarijatnih analiza koje obuhvacaju Siri spektar
varijabli, ukljucujuéi intenzitet menopauzalnih simptoma, razinu socijalne podrske, tjelesnu aktivnost, prisutnost
depresivnih i anksioznih simptoma, stavove prema menopauzi te op¢i zdravstveni status.
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Abstract: Submental liposuction, which can be performed alone or as part of a neck lift, is a procedure that contours
the jawline and cervicomental angle by removing fat tissue using the tumescent technique. As with any aesthetic
procedure, a complete physical examination of the neck is essential for proper patient selection and achieving
excellent results. This technique is usually applied to younger patients who have toned skin, elasticity, the ability to
contract, and good adherence of the skin to the underlying structures. We treated 20 patients in our practice with
submental liposuction, either as a single procedure or combined with a neck lift, to improve the contour of the
submental and neck area. We monitored long-term results as well as patient satisfaction, complications, and side
effects.

A thorough examination is essential because some conditions cannot be treated with liposuction alone, and it is
important for patients to be prepared to avoid disappointment. Very thin skin, “like onion peel,” predicts a poor
outcome except in cases combined with lifting. The presence of multiple and deep horizontal or oblique wrinkles on
the neck indicates that the skin will not retract properly after surgery. With aging, fat may accumulate above or
below the platysma. Fat above the platysma can be easily removed through liposuction. With the neck in extension,
we assess whether the fat is above or below the platysma. Typically, a medium fat thickness of 1.5-2.0 cm in the
pinch test is indicative of a good outcome. A low position of the hyoid—thyroid complex may limit the achievement
of a clear cervicomental angle, compromising the final result.

In patients with visible platysmal bands, whether or not there is animation, liposuction should be performed
carefully as it may accentuate this deformity. In those with prominent submandibular glands, aggressive liposuction
may make them more visible.

Submental liposuction should be performed with limits. Excessive fat removal can cause contour irregularities or
make the neck appear excessively thin (skeleton effect). What may seem like a minimally invasive and not very
complex procedure to a non-specialist in plastic surgery can result in disappointment and loss of trust in plastic
surgery. Special attention should be paid to aesthetic complications, which have as much impact on the patient’s
psychology as hematomas, infections, and other complications.

Keywords: Liposuction, platysma, complications, retraction, toning.

1. INTRODUCTION

Facial rejuvenation surgery has significantly evolved, with techniques addressing the midface, jawline, and
periorbital region. However, the neck remains a distinct challenge due to its anatomical complexity and high
visibility in daily interactions. Signs of aging such as loss of cervicomental angle definition, platysmal laxity, and
jowl formation are particularly disturbing for patients seeking neck liposuction.

As the neck plays a central role in overall facial harmony, its treatment has become a cornerstone in aesthetic
surgery. This section reviews the historical evolution of neck liposuction techniques and adjunctive procedures like
neck lift, submandibular gland repositioning, and fat grafting. The neck presents unique rejuvenation challenges;
treatment of platysmal laxity, adiposity, and skin redundancy is central to facial harmony. Submental liposuction
alone or as an adjunct to neck lift, is a procedure that helps restore the jawline and cervicomental angle by removing
excess adipose tissue using tumescent technique.

Initially performed in the late 1970s via a lateral approach and a larger cannula, it has since evolved into a procedure
performed with smaller cannulas and a submental incision. Liposuction of the mandibular border, jowl, and cheek
has also been added to improve the contour of the lower face. The goal of such an operation is to achieve the criteria
demonstrated in youthful necks.
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Criteria of a youthful neck include: a distinct inferior mandibular border from mentum to angle with no jowl
overhang, a visible subhyoid depression, a visible thyroid cartilage bulge, a visible anterior sternocleidomastoid
bulge, a submental-sternocleidomastoid line angle of 90° or a cervicomental angle of 105-120°. It is the duty of
practitioner to identify and be careful with patients that have special conditions that could worsen appearance of the
neck.

2. MATERIALS AND METHODS

This study was conducted at three specialized centers (the University of Medicine of Tirana, the Burn and Plastic
Surgery Unit at “Mother Teresa” University Hospital, and the International German Hospital in Tirana) between
June 2023 and July 2025. The study design was a retrospective-prospective clinical analysis of patients undergoing
neck liposuction surgery, either as an isolated procedure or in combination with a neck lift.

Patient Selection and Inclusion Criteria: Twenty patients (17 female, 3 male) aged 30-67 years were included.
Eligible candidates presented for liposuction alone included: subcutaneous fat, good skin quality.

Exclusion criteria included prior neck surgery, history of keloid formation, severe comorbidities that contraindicated
anesthesia, and unrealistic patient expectations.

Preoperative Assessment: All patients underwent a standardized evaluation protocol that included: detailed medical
history and physical examination with focus on neck anatomy, platysmal bands, subcutaneous and subplatysmal fat
distribution, and submandibular gland prominence; high-resolution photographic documentation from multiple
angles (frontal, lateral, and oblique views); and skin quality grading with cervicomental angle measurement.
Postoperative Care and Follow-Up: Patients were discharged from the hospital the same day, some hours after the
surgery. Compression dressings were applied for one week, and sutures were removed on day 7-10 post-surgery.
Follow-up visits occurred at 1, 3, 6, and 12 months, evaluating wound healing, scar maturation, cervicomental angle
restoration, and patient satisfaction via a standardized questionnaire (5-point Likert scale). Any complications, such
as hematoma, infection, nerve injury, or contour irregularities, were documented and managed according to best
practice protocols.

3. RESULTS

All patients demonstrated significant improvement in cervicomental contour. Satisfaction rates were high, with 19 of
20 patients reporting marked improvement. Complications included one case of transient marginal mandibular
weakness and one case of minor wound infection, both of which resolved with conservative management. All cases
of liposuction alone had no complication. Compared with existing literature, our results align with studies reporting
enhanced outcomes through combined submentoplasty techniques. However, analysis confirms that results vary
depending on skin quality, degree of platysmal laxity, and patient compliance with postoperative care. Aesthetic
complications, such as asymmetry or visible scarring, remain important concerns that influence psychological well-
being.

4. DISCUSSIONS

The results of this study reinforce the role of neck liposuction surgery as a pivotal component of facial rejuvenation,
particularly in patients with advanced cervical bulge. The combination of liposuction with direct submentoplasty
allowed comprehensive access to the platysma and surrounding structures, yielding consistent improvements in
cervicomental definition and overall facial harmony.

Preoperative skin quality correlated with the longevity of surgical results. Patients with robust dermal elasticity
achieved more sustained neck contour improvements, whereas those with severe photodamage or intrinsic laxity
experienced earlier recurrence of mild skin redundancy despite an initially satisfactory outcome. These observations
highlight the importance of preoperative counseling and, where appropriate, adjunctive skin resurfacing or
regenerative therapies.

The complication profile was comparable to published series: a single transient case of marginal mandibular nerve
weakness and one minor wound infection, both resolving without sequelae. No hypertrophic or keloid scarring was
observed, likely reflecting meticulous technique and careful patient selection.

Comparisons with the literature indicate that combining neck lift with submental liposuction produces more
pronounced cervicomental angles, especially in patients with concurrent skin excess. However, this approach
requires precise intraoperative judgment to avoid over-resection, which can create unnatural concavities or
compromise neck mobility.

Patient-reported outcomes were favorable: at 12 months, 95% reported 'marked improvement' while 5% reported
'moderate improvement’; the latter group tended to have poorer baseline skin quality or suboptimal adherence to
postoperative recommendations (e.g., compression garments, activity restrictions). Overall, these findings support a
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customized, anatomy-driven strategy in which the interplay of skin quality, platysmal laxity, fat distribution, and
patient expectations guides technique selection to optimize aesthetic and psychological outcomes. However, some
conditions require more attention because they can alterate results. Crepe paper thin skin is a predictor of a poor
outcome unless a concomitant facelift is performed. The presence of multiple, deep horizontal, or oblique creases in
the neck predict poor redraping of the skin postoperatively so they dictate adjunction of excisional procedures. In
patients with visible platysmal bands with or without animation care should be taken because liposuction can
highlight this deformity. In patients with ptotic submandibular glands, jowls and prominent digastric muscles
aggressive liposuction can make them more prominent.

A low position of the hyoid-thyroid complex is equal to less well-defined cervicomental angle and may limit the
achievement of optimal results. Another limiting factor in achieving an excellent result with cervicofacial
liposuction is the amount of subplatysmal fat while access to the subplatysmal space with closed liposuction is
potentially dangerous

Future work with larger cohorts and extended follow-up is warranted to refine indications and minimize recurrence.

5. CONCLUSIONS

A thorough preoperative assessment is essential, as certain cervical conditions cannot be corrected with liposuction
alone. Our multicenter study of 20 patients confirms that submental liposuction is safe and effective when applied to
well-selected candidates, yielding high satisfaction with minimal complications.

Limitations include the small sample size, single-country setting, and follow-up restricted to 12 months. Future
multicenter studies with longer observation and comparative designs are needed to refine indications, evaluate
recurrence, and integrate new technologies.

Overall, submental liposuction remains a valuable tool in facial rejuvenation, provided that patient selection,
counseling, and surgical planning are carefully tailored to individual anatomy.
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Abstract: The number of aesthetic procedures worldwide, as well as in our country, is growing, and there is a
noticeable increase in the number of men as patients of aesthetic medicine. This research analyzes the effects of
botulinum toxin application in aesthetic medicine and its safety profile.

Subjects and research methods: The research was conducted from November 1, 2024, to March 10, 2025. This study
used the FACE-Q aesthetic module, which was developed for facial aesthetic procedures and proved to be a reliable
instrument for measuring patient-reported outcomes after treatment.

Results: The study included 29 (29%) male and 71 (71%) female participants. The results indicate a significant
difference between pre- and post-treatment assessments in all domains of the FACE-Q scales, and all findings are
statistically highly significant (p < 0.001). The mean value of the appearance satisfaction scale increased from 61.33
+ 18.21 to 89.5 + 5.73, indicating a strong improvement in subjective perception of appearance. An even more
pronounced increase was recorded on the skin appearance satisfaction scale, where the mean value increased from
49.06 + 18.09 before treatment to 91.64 * 6.14 after treatment, which represents the largest absolute shift in this
analysis. Wrinkle related scales also show a strong change.

Conclusion: The post-treatment results indicate a high degree of satisfaction with all aspects of facial appearance,
particularly with a pronounced sense of harmony and aesthetic balance. These findings indicate the success of the
treatment in improving subjective face perception and can serve as a strong argument for its efficacy in clinical and
aesthetic practice.

Keywords: botulinum toxin, botox, effects, safety.

1. INTRODUCTION

The number of aesthetic procedures worldwide, as well as in our country, is growing, and there is a noticeable
increase in the number of men as patients of aesthetic medicine. Effects of the botulinum toxin (BoNT) have been
extensively studied, and the results are now widely used by many professionals in the field of cosmetic treatments.
Following its approval in 2002, BoNT has been used for aesthetic purposes. Numerous studies have been conducted
to investigate all potential applications of this toxin in the beauty industry (Etrusco, 2023). The facial aging process
involves changes at all levels, from the epidermis to subcutaneous tissue, and even under the bone. Stem cells are
responsible for regeneration and degeneration balancing of these tissues, but as people age, their regenerative
properties decrease and net tissue loss may occur. This can result in deflation of subcutaneous fatty tissue, reduction
in total collagen content, and degeneration of dermal collagen and elastin. These changes can cause various external
signs, such as skin laxity, wrinkles, rhytides, roughness, and xerosis (Lambros, 2008).

Use of BONT for aesthetic purposes has become increasingly popular due to the wide spectrum of improvements it
can provide. Patients have reported high levels of satisfaction with treatment effects, which include selective
weakening of facial muscles. This effect helps reduce the appearance of dynamic wrinkles caused by muscle activity
while creating a softer and more natural appearance. Although BoNT can be used to reduce dynamic wrinkles, it
cannot replace procedures such as skin resurfacing as treatment of static wrinkles (Fagien, 2008).

In many countries, the use of botulinum toxin type A is approved for treating glabellar lines. Furthermore, in some
countries it is also used to address lateral canthal lines, hyperkinetic facial lines, transverse forehead rhytides,
glabellar region, eyebrow lifting, and lateral orbital region. It has been suggested that transverse forehead wrinkles
can be improved with off-label use of BoNT-A. Patient's wrinkles must be assessed to determine whether they are
static or dynamic in nature. When treating dynamic rhytides, BoNT-A is applied to soften the wrinkles. On the other
hand, static wrinkles can be treated with dermal fillers or skin resurfacing. When applying BoNT-A to the frontalis
muscle, care must be taken to keep the application at least one to two centimeters above the supraorbital rim to avoid
eyebrow or eyelid ptosis (Wieder, 1998; Hankins, 1998; Huang, 2000; Pribitkin, 1997).

Botulinum toxin type A is an irreplaceable tool used in aesthetic medicine, and its wide appeal has made it a
trademark of modern culture. The key to the best effect of botulinum toxin is understanding patient-specific factors
that will determine the treatment plan and the aesthetician's ability to personalize injection strategies (Carruthers,
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2013). Besides aesthetic benefits, it is also known that the effect of botulinum toxin on the upper third of the face is
associated with emotions such as anger, worry, and anxiety. This cosmetic application is associated with improving
patients' emotional well-being and inhibition of limbic system activation caused by involuntary muscle contraction
Costa, 2022).

The aim of this research was to examine the short-term and long-term effects of botulinum toxin application and to
assess its safety profile in aesthetic medicine.

2. SUBJECT AND RESEARCH METHODS

This research represents a retrospective-prospective, descriptive-analytical, comparative clinically applicative study.
The research was conducted from November 1, 2024, to March 10, 2025. The study included 100 participants (men
and women), clients of Magic Crystal d.o0.0., who received botulinum toxin for aesthetic purposes.

Surveying was conducted before botulinum toxin application and at the first follow-up exam. The FACE-Q
questionnaire modified for the needs of this research, was used as a research instrument. Since the development of
FACE-Q Aesthetic in 2010, it has been widely used in clinical practice and research, measuring quality of life and
patient satisfaction. It quantifies the impact and changes in various aspects of facial cosmetic surgery and minimally
invasive treatments.

Items within scales are ranked base on clinical relevancy, and assess so-called domains (for example, "facial
appearance satisfaction™). Item responses are scored on a four-point Likert scale (strongly disagree, strongly agree),
summed and converted to a score of 0 to 100 for interpretation. Scales are grouped into three categories/domains:
appearance assessment (24 scales), health-related quality of life (10 scales), and adverse effects (6 scales). This
research used eight scales (66 questions) from the FACE-Q appearance assessment domain, two scales (11
questions) from health-related quality of life domain and one scale (10 questions) from adverse effects domain
(Ottenhof, 2022).

Statistical analysis in this research was conducted using the latest version of the RStudio software package
(2024.12.0 + 467), which enables precise and flexible data processing through advanced statistical methods.

3. RESULTS
Responses collected from 100 participants before and after treatment were analyzed. The study included 29 (29%)
male and 71 (71%) female participants. Overall, the average age was 43.1 + 9.6 years.

Graph 1. Gender distribution of participants

Male;
29%

Female;
71%

Source: Author’s research

Table 1. Analysis of scale scores before and after treatment

Before Treatment  After Treatment t p
Mean SD Mean SD
Appearance satisfaction 61.33 18.21 89.5 5.73 -16.202 <0.001
Skin appearance satisfaction 49.06 18.09 91.64 6.14 -23.315 <0.001
Wrinkle appearance satisfaction scale  51.73 21.01 89.43 6.03 -18.547 <0.001
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Forehead wrinkles appearance 46.81 27.58 88.19 7.15 -14.967 <0.001
satisfaction scale

Glabellar wrinkles appearance 48.14 25.97 90.71 6.14 -16.646 <0.001
satisfaction scale

Outer eye wrinkles appearance 49.52 23.94 89.67 7.54 -16.373 <0.001
satisfaction scale

Lip area wrinkles appearance 45.67 18.85 89.17 7.12 -21.826  <0.001
satisfaction scale

Outer lip wrinkles (marionette lines) 45.71 21.44 91.95 6.48 -20.814 <0.001
appearance satisfaction scale

Psychological well-being scale 75.1 18.82 88.67 7 -7.201  <0.001

Source: Author’s research

The results shown in the table clearly indicate a significant difference between pre- and post-treatment assessments
in all domains of the FACE-Q scales, and all findings are statistically highly significant (p < 0.001). The mean value
of the appearance satisfaction scale increased from 61.33 + 18.21 to 89.5 £ 5.73, indicating a strong improvement in
subjective perception of appearance. An even more pronounced increase was recorded on the skin appearance
satisfaction scale, where the mean value increased from 49.06 + 18.09 before treatment to 91.64 * 6.14 after
treatment, which represents the largest absolute shift in this analysis.

Wrinkle-related scales also show a strong effect. General wrinkle appearance satisfaction increased from 51.73 £
21.01 to 89.43 £ 6.03, while specific facial regions showed a similar pattern: forehead wrinkles (increase from 46.81
to 88.19), glabellar wrinkles (from 48.14 to 90.71), outer eye corner wrinkles (from 49.52 to 89.67), and lips area
wrinkles (from 45.67 to 89.17). The largest satisfaction increase with wrinkle aspect was recorded in the marionette
lines scale, where the mean value increased from 45.71 + 21.44 to 91.95 + 6.48.

Significant improvement was noticed on the emotional aspect. The psychological well-being scale, although it had a
relatively high value before treatment (75.1 + 18.82), further increased after treatment to 88.67 + 7.00, indicating
positive changes in how participants see themselves.

In all domains, the t-test showed very high t-statistic values and extremely low p-values (<0.001), meaning that the
observed differences are not only statistically significant but also clinically relevant. In conclusion, the data confirms
that the treatment led to comprehensive improvement — not only in aesthetic appearance but also in subjective
satisfaction and emotional perception of self-image.

Table 2. Appearance analysis in relation to age according to participants' opinions

I look 15 years |look myage 1 look 15 x? p
younger years older
How many years Before 18% 82% 0% 1.444 0.229
younger or older do treatment
you look compared to
?
your actual age® After 25 75 0

treatment

Source: Author’s research

The table shows the change in self-assessment of age appearance relative to actual age, before and after treatment.
Before treatment, 18% of participants stated they looked 15 years younger, while the remaining 82% considered
they looked their age; no participant stated they looked older. After treatment, the number of those who perceive
themselves as younger increased to 25%, while 75% maintained the opinion that they look their actual age. Even
after treatment, no one judged that they looked older.

The Chi-square test did not show a statistically significant difference in perception before and after intervention (32
= 1.444; p = 0.229), meaning that although there is a slight increase in subjective experience of youthfulness, it is
not pronounced enough to be statistically confirmed. However, clinically speaking, the shift in a positive direction
may indicate subjective benefit and increased self-confidence in some participants.
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4. DISCUSSION

There are numerous methods for assessing patient satisfaction with glabellar rhytides neuromodulation using
botulinum toxin type A. As the use of aesthetic neuromodulation increases both in breadth and number of
procedures, there is a need for more comprehensive tools for assessing patient-reported outcomes. FACE-Q is a
recently validated instrument for assessing patient-reported outcomes that can be used to measure patient
perceptions of botulinum toxin type A neuromodulation, which performed excellently in this research as well.

The observed sample shows an extremely high degree of satisfaction with all aspects of facial appearance after
treatment, with a particularly pronounced sense of harmony and aesthetic balance. These findings indicate the
success of the treatment in improving subjective perception of the face and can serve as a strong argument for its
efficacy in clinical and aesthetic practice. In Ascher and colleagues' study, the most pronounced treatment effect was
shown on the individual FACE-Q facial appearance satisfaction scale item, "how rested your face looks," with a
significant treatment difference at each study visit (mean change: +0.5 to +0.7 versus -0.1 to 0.2, respectively, P <
0.0001 to P = 0.0415). While significant differences were observed on items "how balanced your face looks" (P =
0.0018-0.0481), "how fresh your face looks" (P = 0.002-0.6490), and "how your face looks at the end of the day" (P
= 0.0042-0.0266). The remaining items were significant when compared to pre-treatment state, which correlates
with our research results (Ascher, 2020).

After treatment, the perception of one's appearance relative to chronological age significantly improved. A quarter of
participants (25%) stated they looked 15 years younger compared to their actual age, while the remaining 75%
considered they looked their age. It is important to emphasize that no participant stated they looked older, which
represents a clear indicator of treatment success in achieving a rejuvenated appearance effect.

These results suggest not only objective improvement in aesthetic features but also strengthening of subjective
perception of youthfulness, which can have a direct impact on self-confidence and emotional well-being of
participants. Results correlating with ours were reported by Ascher and colleagues (Ascher, 2020).

In Morhy and colleagues' study, no statistically significant difference was observed regarding perceived age;
however, all female participants were satisfied with botulinum toxin results for forehead and glabellar wrinkles, as is
the case in our research (Dayan, 2022). In Dayan and colleagues' study, all groups treated with botulinum toxin
stated they looked on average between 1.2 and 3.2 years younger than their actual age (Morhy, 2023).

An increasing number of patients over the years are how seeking non-surgical aesthetic procedures motivated by
reasons beyond simply improving physical appearance. Parallel to this, botulinum toxin formulations are
increasingly used in aesthetics to temporarily weaken muscle hypercontraction based on the toxin's ability to inhibit
acetylcholine neurotransmitter release.

It is suggested that the use of BoNT in the upper face for facial aesthetic improvement offers pragmatic advantages
in psychological well-being and overall quality of life, even without changes in attractiveness, which was also
shown in our research. Therefore, research today focuses on approved cosmetic protocols for BoNT, with potential
for mood improvement, as an alternative approach for prevention and treatment of psychological disorders. The
mechanisms underlying BoNT's mood-lifting effect are currently an area of active research (Pereira, 2022).

5. CONCLUSION

A beautiful face is one of the factors influencing the life satisfaction in people, therefore more attention is being paid
to facial rejuvenation and beauty enhancement in recent years. The observed sample measured by the FACE-Q scale
after treatment shows an extremely high degree of satisfaction with all aspects of facial appearance, with a
particularly pronounced sense of harmony and aesthetic balance. These findings indicate the success of the treatment
in improving subjective perception of the face and can serve as a strong argument for its efficacy in clinical and
aesthetic practice.

REFERENCES

Ascher, B., Rzany, B., Kestemont, P., Hilton, S., Heckmann, M., Bodokh, I., Noah, EM., Boineau, D., Kerscher
M., Volteau, M., Le Berre, P., & Picaut, P. (2020). Significantly Increased Patient Satisfaction Following
Liquid Formulation AbobotulinumtoxinA Treatment in Glabellar Lines: FACE-Q Outcomes From a Phase 3
Clinical ~ Trial. Aesthet Surg J. 40(9):1000-1008.

Carruthers, J., Fournier , N., Kerscher, M., Ruiz-Avila, J., Trindade de Almeida, AR., & Kaeuper, G. (2013). The
convergence of medicine and neurotoxins: a focus on botulinum toxin type A and its application in aesthetic
medicinea global, evidence-based botulinum toxin consensus education initiative: part Il: incorporating
botulinum toxin into aesthetic clinical practice. Dermatol Surg. 39(3 Pt 2):510-25.

Costa, ACF., Silva, ECD., & Gondim, DV. (2022). Botulinum Toxin in Facial Aesthetics Affects the Emotion
Process: A Meta-analysis of Randomized Controlled Trials. Clin Psychopharmacol Neurosci. 20(4):600-608

500



KNOWLEDGE — International Journal
Vol.72.4

Dayan, S., Joseph, J., Moradi, A., Lorenc, Z.P., Coleman, K., Ablon, G., Kaufman-Janette, J., Cox, SE., Campbell,
A., Munavalli, G., & Prygova |. (2022). Subject satisfaction and psychological well-being with escalating
abobotulinumtoxin A injection dose for the treatment of moderate to severe glabellar lines. J Cosmet Dermatol.
21(6):2407-2416.

Etrusco, A., Geru, M., Lagana, AS., Chiantera, V., Giannini, A., & Buzzaccarini, G. (2023). Use of botulinum
toxin in aesthetic medicine and gynaecology: current approaches, controversies, and future directions. Prz
Menopauzalny. 22(3):155-160.

Fagien, S., & Carruthers, JD. (2008). A comprehensive review of patient-reported satisfaction with botulinum
toxin type a for aesthetic procedures. Plast Reconstr Surg.122:1915-1925.

Hankins, CL., Strimling, R., & Rogers, GS. (1998). Botulinum A toxin for glabellar wrinkles. Dose and response
Dermatol Surg. 24: 1181-1183.

Huang, W., Rogachefsky, AS., & Foster, JA. (2000). Browlift with botulinum toxin. Dermatol Surg. 26: 55-60.

Lambros, V. (2008). Models of facial aging and implications for treatment. Clin Plast Surg. 35: 319-327.

Morhy, ON., Sisnando, AL., Cadmara-Souza, MB., Carbone, AC., & De la Torre Canales, G. (2023). High Levels of
Physical Activity Reduce the Esthetic Durability of Botulinum Toxin Type A: A Controlled Single-Blind
Clinical Trial. Toxins (Basel). 15(7):46.

Ottenhof, MJ., Veldhuizen, 1J., Hensbergen, LJV., Blankensteijn, LL., Bramer, W., Lei, BV., Hoogbergen, M.,
Hulst, RRWJ., & Sidey-Gibbons, CJ. (2022). The Use of the FACE-Q Aesthetic: A Narrative Review.
Aesthetic  Plast Surg. 46(6):2769-2780.

Pereira, IN., & Hassan, H. (2022). Impact of botulinum toxin for facial aesthetics on psychological well-being and
quality of life: Evidence-based review. J Plast Reconstr Aesthet Surg. 75(12):4450-4463.

Pribitkin, EA., Greco, TM., Goode, RL., et al. (1997). Patient selection in the treatment of glabellar wrinkles with
botulinum toxin type A injection. Arch Otolaryngol Head Neck Surg. 123: 321-326.

Wieder, JM., & Moy, RL. (1998). Understanding botulinum toxin. Surgical anatomy of the frown, forehead, and
periocular region. Dermatol Surg. 24: 1172-1174.

501



KNOWLEDGE — International Journal
Vol.72.4

502



KNOWLEDGE — International Journal
Vol.72.4

ANTI-PHOSPHOLIPASE A2 RECEPTOR ANTIBODIES - DIAGNOSTIC
RELIABILITY FOR DIAGNOSING PRIMARY MEMBRANOUS NEPHROPATHY
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Abstract: The etiology of membranous nephropathy (MN) remains incompletely understood. As a specific
glomerular disease, it manifests itself in about 80% of cases as primary membranous nephropathy (PMN).
According to Roncko et al., in other cases, the causes of the disease may be of a different nature, such as hepatitis
infection, autoimmune disease, etc. (2021). In these cases, it is referred to as secondary (SMN). In a review of the
scientific literature, data indicate that biopsy of kidney is used as the “gold standard” for making a diagnosis MN
(Kalantari et al., 2017; Lai et al., 2015). The method is also invasive and, according to Dimitrios-Anestis et al.
(2009), is often accompanied by complications of various kinds, including pain or bleedin. In rarer cases, according
to Parish (1992), it may be accompanied by other infectious complications, as well as improperly punctured other
tissue. The role of autoantibodies binding the phospholipse A2 receptor (PLA2R) in the clinical management of MH
has been emphasized in recent years. Therefore, detection of these antibodies is thought to make them specific for
the diagnosis of PMN (Li et al., 2022) and an important diagnostic tool (Netti et al., 2019) for monitoring the disease
and assessing the response to treatment (Obrisca et al., 2015). Authors such as Hofstra et al. (2012) and Hoxha et al.
(2014) point out the need to implement new clinical laboratory methods for quantitative determination of this
indicator, which are easy to perform and reliable. Data from the scientific literature show that in clinical laboratory
practice for determining antibodies against PLA2R there are qualitative, semi-quantitative or quantitative methods.
The goal we set for our study is to determine the diagnostic reliability of the concentration of antiphospholipase A2
receptor antibodies (anti-PLA2R) in serum of patients with PMN and also their cut-off value. A total of 233 subjects
were studied in this study - healthy subjects and patient groups. The patient group included 52 with PMN, 12 with
SMN, 49 with other nephropathies (ON) and 120 clinically healthy subjects (HC). To determine a serum
concentration of anti-PLA2R autoantibodies, an ELISA kit (Anti-PLA2R ELISA, 1gG, EUROIMMUN, Lubeck,
Germany) was used, and the results were read using an MR-96A microplate reader from MINDRAY. The obtained
results were statistically processed, which allowed the calculation of criteria a diagnostic reliability about the anti-
PLAZR antibodies indicator. We also determined the cut off value of a test using a receiver operating characteristic
(ROC) curve constructed by us. Data analysis was statistically processed using the Med Cal cv.18.5 program, 2018
Med Cal ¢ Software. ELISA method for a quantitative determination of anti-PLA2R antibodies has shown good
diagnostic reliability. This allows it to be introduced into clinical laboratory practice and its routine use. We received
the cut-off value 19.84 RU/ml. This value allows the diagnosis of PMN and can be used to distinguish these patients
from other forms of MN. All these characteristics of the ELISA method determine its preference in its application in
routine clinical laboratory practice.

Keywords: membranous nephropathy, anti-phospholipase A2 receptor antibodies, diagnostic reliability

1. INTRODUCTION

MN is an autoimmune glomerular disease, the etiology of which is still not fully understood. It is known that
primary forms of the disease are in about 80% of cases. The remaining 20% are forms of SMN, the etiological
causes of which may be due to various causes related to diseases with autoimmune genesis, diseases of an infectious
or malignant nature and others. PLAZ2R is believed to be a major target antigen in PMN, accounting for about 80%
of the disease. In our study, we set ourselves a goal to determine a diagnostic reliability as well as cut-off value for
anti-PLAZ2R antibodies in serum of patients with primary form of the disease.

2. MATERIALS AND METHODS
The study design included 233 patients who were divided into different groups: PMN, BMN, and ON patients. HC
(n = 120) were used as a control group.
All participants in the study were divided in a two groups:

e  Positive for PMN, coded asl-included patients positive for PMN

o negative for PMN, coded as 0 — included healthy individuals and patients without PMN

An ELISA kit was used to quantify serum anti-PLA2R antibodies, and the concentration was read on a

microplate reader.
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3. RESULTS

In four-cell table 1, the distribution data are presented.

Using statistical analysis, the true positive (TP), true negative (TN), false positive (FP) and false negative (FN) rates
were calculated. The data are presented in four-cell table 1.

Table. 1. Data presentation for TP, TN, FP and FN in four-cell table
lliness
+ -
+ TP (n=29) FP (n=0)
- FN (n=23) TN (n=181)

New parameters

Source: Author's research
The calculated data in percentages for group 0 and group 1, as well as their distribution, are presented in a figure 1.

Figure. 1. Percentage distribution at data in both investigated groups

FP
0%
Group 1 Group 0
(patients positive for PMN) (healthy individuals and patients without PMN)

Source: Author's research

We constructed a ROC-curve, with the help of which we determined the cut off value of anti-PLA2R (fig.2). This
allowed us to distinguish the presence or absence of PMN.

Figure. 2. ROC-curve of anti-PLA2R1 (red continuous line) and its 95% confidence interval (blue dashed line)
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Source: Author's research

The abscissa is marked with the frequency of false positive results, and the frequency of true positive results —with
the ordinate. The calculated area under the curve (AUC) is 0.714 (table.2).
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Table. 2. Data from ROC curve analysis
Indicator AUC = SE P Lower limit (95% CI) Upper limit (95% CI)
Anti-PLA2R1 -
(RU/mI) 0.714 £ 0.05 0.0001 0.614 0.815

***Area Under the Curve (AUC), significance level — P, SE — standard error, Confidence Interval (Cl)

Source: Author's research
The obtained data on a diagnostic reliability of antiPLA2R1and the cut-off value are presented in Table3.

Table. 3. Diagnostic reliability criteria for the anti-PLA2R antibody indicator

Indicator Sensitivity  Specificity Diagnostic PPV NPV  Cut-off value
efficiency (95% ClI)

Anti-PLA2R1 56% 100% 90% 100% 88.73% 19.84

(RU/ml) (41.33-69.53) (97.98-100) (88.18-91.82) (19.19-19.84)

PPV — positive predictive value, NPV — negative predictive value
Source: Author's research

4. DISCUSSIONS

In this study, we aimed to investigate a diagnostic reliability indicators of the results obtained for anti-PLA2R
antibodies. The study included a 231 participiens from different groups. These groups were represented by healthy
individuals as well as patients with PMN, SMN and ON. The results for the diagnostic reliability criteria of the anti-
PLAZ2R antibodies indicator that we obtained are as follows: 56% sensitivity; 100 % specificity; 90% diagnostic
efficiency; 100% PPV and 89% NPV. We constructed a ROC curve and determined AUC 0.714, also a cut off
value 19.84 RU/ml. The results obtained allowed us to distinguish patients with PMN from those negative for this
disease. The cut off value declared by the company manufacturing the test kit is (20 RU/ml) and very close to the
one we obtained. Also, at this cut off value that we indicated, we determined a specificity of anti-PLA2R antibodies
that completely matches that stated by the test kit manufacturer (specificity is 100%).

A scientific paper published by McDonnell et al. (2023) points out the revolutionary role of anti-PLAZ2R antibodies
in understanding the etiology and treatment of MH. According to them, recent studies challenge the need for renal
biopsy in the diagnosis of this disease, as these antibodies have high sensitivity (75%) and specificity (100%).
Porcelli et al. (2020) in their study conducted among a large Italian multicenter cohort reported sensitivity and
specificity data that are similar to ours. The disease in patients with PMN is proven by kidney biopsy, as in patients
with other kidney diseases. The authors from study aim for determine the optimal cut off by which it would be
possible to distinguish positive results for PMN from negative ones. Their study included 495 patients, divided into
two groups: 126 of the total group with PMN and 396 without this disease. All patients in the study, as well as those
in ours, were tested before the administration of immunosuppressive therapy. Values for a diagnostic reliability of
their results were established as follows: 61% sensitivity, 100% specificity, 90% DE — 90%, 100% PPV and 89%
NPV. The results obtained from the post-constructed ROC curve show an AUC of 0.938. They obtained values for
PPV and NPV compared to ours show very similar results: 100% vs. 99% and 89%, respectively. Also, the PPV and
NPV values are very close to ours: 100% vs. 99% and 89% vs. 88%, respectively. Some of the criteria show slight
differences. For example, their sensitivity obtained by them (61%) compared to ours (56%) is slightly higher. The
same trend is observed in the measured area under the curve (0.938) compared to our obtained one (0.714).
Provatopoulou et al. conducted a retrospective study in a Greek population in 2019. The total patient group in this
study was n = 59. The study design included two groups of patients: 33 with PMN and 26 without PMN.

A cut-off value of 20 RU/mL was used. Their results showed that our sensitivity (56%) was higher than theirs
(48.5%). The study lacks data on the remaining criteria for diagnostic reliability of the indicator. Using a lower
cutoff value of 2 RU/mL compared to that recommended by the kit manufacturer was found to result in higher
sensitivity (58%).

Hihara and et al. (2016) and Katsumata et al. (2020) independently conducted clinical studies among Japanese
patients with the same disease. Their results were similar to ours: sensitivity (50.00% and 52.17%) and specificity
(100%), PPV (100%) and different for NPV (53% vs. 74%). In our study, the sensitivity values (56%) are slightly
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higher than theirs (50.00% and 52.17%). Similar results were obtained for NPV where ours (89%) are higher than
theirs (53% and 74%). No data on DE and AUC were published in the article. From the summarized data obtained in
our study, we can conclude that the ELISA method we used for determining serum anti-PLA2R antibodies has good
diagnostic reliability. The results showed diagnostic specificity — 100% and PPV — 100%, accompanied by good DE
—90% and NPV — 89%. Data on a diagnostic sensitivity and diagnostic efficiency for our methodological studies
allow the results for anti-PLA2R antibodies to be used in clinical practice for the diagnosis of this severe and
difficult-to-treat disease, the treatment of which is accompanied by serious side effects.

McDonnell

5. CONCLUSIONS

In our opinion, the quantitative ELISA method for the quantitative determination of anti-PLA2R antibodies has
good characteristics and diagnostic reliability criteria. The method can be routinely applied in clinical laboratory
practice. We obtained a cut-off value that can distinguishing patients with PMN from other forms of MH.
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Abstract: Generally speaking, rheumatoid arthritis is a systemic disease followed by a complicated process of
immune response and attack on the body's own organism, which results in inflammation, joint changes, development
of vasculitis, changes in the nervous system and other systemic changes. Literature data indicate that rheumatoid
arthritis is an autoimmune disease for which there is no cure, and therapy mainly consists of administering
medications to relieve pain, improve the quality of life of patients and maintain working ability, with the extension
of working life. Research and results obtained from experimental and clinical studies on the impact of RA on the
human and animal organism, record changes that, among other things, occur in the biochemical parameters of serum
samples. The subject of our interest in the paper are changes in the level of IgG in serum during arthritis. The main
goal of our research was to induce RA using collagen type II in Wistar rats and to examine the differences in the
parameters between the two groups of animals, the control and the treated group of male and female animals and to
compare the results obtained between the sexes on the thirtieth and the sixtyth day after RA induction. For the
research, eight-week-old white laboratory rats, male and female, were used, grouped into four groups: control 20
males, control 20 females, treated with collagen male 30 and treated female group 30 animals. The collagen for RA
induction was prepared according to a specific protocol, and by pricking the right joint of the hind limb of the
animals we introduced it into the body. We applied 100 pl of the collagen solution with 20 pl of physiological
solution. Sera for analysis were obtained after centrifugation of the tubes, by decanting coagulated blood into
monotubes. The IgG test was performed using a Dimension Max column chromatography apparatus. The IgG results
in male animals in the first period have a significantly reduced IgG value. The IgG results in serum on the sixtieth
day show that the level does not increase, but stagnates or decreases, but still remains close to the value on the
thirtieth day after immunization. The IgG results in female animals have a significant decrease on the thirtieth day
after treatment, compared to the control group. The IgG value on the sixtieth day remains almost the same as on the
thirtieth day, and compared to the control group, there is a significant difference. The results obtained for male and
female animals note the same dynamics of change in IgG levels in both sexes. It can be concluded that the tests of
serum IgG levels in male and female experimental animals show a highly significant decrease in IgG values after
collagen application, i.e. on the thirtieth day of treatment. It is characteristic that the reduced values are maintained
in the second experimental period, i.e. on the 60th day. There is no statistically significant difference in the
deviations in relation to the sex of the animals.

Keywords: RA, CIA, IgG, immunity, rat.

E®EKTOT HA CIA BP3 CEPYMCKOTO HUBO HA 1gG KAJ WISTAR CTAOPIIA
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Pe3nme: ['eHepaiHO IJielaHO PEBMATOMAHUOT apTPUTHC € CHUCTEMCKO 3a00NyBambe CJIEACHO CO KOMIUTHIIMPAH
NpolieC Ha MMYHOJIOUIKM OATOBOP M Hamaj Ha CONCTBEHHUOT OpraHM3aM KOj pe3yiTHpa CO BOCHAJEHHE, 3III00HU
MIPOMEHH, Pa3BUBa-¢ Ha BACKYJIUTHC, IPOMEHHU BO HEPBHUOT CHCTEM M JPYTU CHCTEMCKH MPOMEHH. JIuTepaTypHHUTEe
MOJIATOLM HaBeayBaaT Jieka PEBMATOMIAHUOT apTPUTUC € aBTOMMYHO 3a00JlyBarbe 3a KOe HeMa JIeK, a Teparujara
[JIABHO CE COCTOM BO JaBamhe¢ HAa MEIMKAMEHTH 3a yOllakyBame Ha OosikaTa, MoJo0pyBame Ha KBAJIUTETOT HA
KMBOTOT Ha MAalIEHTHTE U OJAPXKYyBambe Ha paboTHaTa CrIOCOOHOCT, CO MPOJAOJDKYBae HAa PAOOTHHOT BEK.
HUctpaxyBamara U pe3yiaTaTuTe TOOMCHH OJ CKCIIEPUMEHTAITHUTE W KIIMHIYKUTE CTYAHUU 33 BIUjaHneTo Ha RA Bp3
YOBEYKHOT W aHUMAIIHUOT OpraHW3aM, OeiexaT MPOMEHH KOHW, Mely APYroro, HACTAaHyBaaT U BO OMOXEMUCKHUTE
mapaMeTpH Ol CEpyMCKUTE mpuMeponu. [IpeaMer Ha HAIl HHTEPEC BO TPYAOT ce IMPOMEHUTE Ha HUBOTO Ha IgG BO
CEepYMOT IIPH cOCTOj0a Ha apTpUTHC. [ TaBHATA [IeN MPH HAIIIETO UCTPaXKyBamke Oelie na HHIynupame RA co momorn
Ha kxonareH tun I xaj Wistar craopim U J1a ce UCIHMTAaT Pa3iIMKHTE BO MapaMETPUTE MOMEry JBETe TPYIH Ha
JKMBOTHH, KOHTPOJIHATA U TPETHPAHATa IPyIa MAIIKH M XCHCKH JKHBOTHH M KOMITapaiiidja Ha TOOHCHHUTE Pe3ysITaTh
ToMery TOJIOBUTE Ha TPUECETHOT JIEH M Ha INEeCeTHOT JeH Mo MHAyKIWjata Ha RA. 3a umcrpaxyBamero Oea
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KOpHUCTeHH Oenu J1abopaTOpUCKK CTaOPIM Ha BO3PACT OJf OCYM HEJeNH, MAlIKH U JKEHCKH, IPYINUPaHH BO YETUPHU
Tpynu U Toa, KOHTpona 20 mamku, KoHTposa 20 KeHCKH, TpeTHpaHa co KonareH Mamku 30 u TpeTupaHa >KeHCKa
rpyma 30 >xuBoTHH. KomareHor 3a mHOymypame Ha RA ro moAroTByBaBME CIIOpEI OIPENCH MPOTOKOJN, a CO
OoLKame BO IECHUOT 3I7100 O 3aAHUOT EKCTPEMHTET Ha KUBOTHUTE T'O BHECYBaBME BO OPTaHU3MOT. AIUIMIIIPABME
100 pl pactBop om xomareHOT co 20 pl ¢msmonomku pactBop. Cepymm 3a aHanmm3W JOOWBaBME IIOCIE
LHEeHTpU(YTHpamke Ha EMPYBETUTE, CO AEKAaHTHPAkE HA KOarylInpaHa KpB Bo MOHOBETH. McnutyBameto Ha IgG Oeme
co xpomarorpaduja Bo KoJloHa Ha anmapaToT Dimension Max. Pesynrarute 3a IgG kaj MamkuTe )KHUBOTHH BO IIPBUOT
MepHO MMaaT CUTHU(UKAHTHO HaMaseHa BpenHocT 3a IgG. Pesynratute 3a IgG Bo cepyMoT na mieeceTHoT IeH
MOKa)KyBaaT Jieka HUBOTO HE CE 3roJieMyBa, TYKy CTarHMpa WM MaK ce HaMallyBa, HO CellaKk OCTaHyBa OJIUCKY /10
BpeJHOCTa O]l TPHECETHOT [EH Iocie WMyHH3auujara. Pesynrarute 3a IgG kaj KEHCKHTE >XMBOTHH HMaar
CUrHU()MKAHTHO HaAMaJTyBamke Ha TPUECETHOT JEH I0CIe TPETMaHOT, CIIOPECHO CO KOHTpoHarta rpyna. Bpeanocra
Ha IgG Ha mIeeceTHOT JEH OCTaHyBa PEUYHCH MCTa CO TPHUECETHOT JICH, a CIIOpe/ieHa CO KOHTpoJaTa rpyna Oenexu
curHu(uKaHTHa pasnuka. JloOneHnTe pe3ynTaTd 3a MalIKUTE W JKEHCKUTE XKMBOTHU HOTHUpAAT MUCTa JAWHAMHUKA 32
npoMeHa Bo HHBOTO Ha IgG kaj nBara nosia. Moxe Ja ce 3aKiIyuyd JieKa HCIUTYyBamaTa Ha CEpyMCKOTO HMBO 3a I1gG
Kaj MAIIKUTE W JKCHCKUTE E€AWHKH Ha EKCIEPUMCHTAJHHUTE >XUBOTHH IIOKa)KyBaaT BHCOKO CHTHH(HKAaHTHO
HaMalTyBame Ha BpenHocTa 3a IgG mocrne animkamujata Ha KOJIareHOT, OXHOCHO Ha TPUECETHOT JIEH O TPETMAHOT.
KapakreprcTiuHO € 3aapXKyBame Ha HAMAJICHUTE BPETHOCTH BO BTOPHOT EKCIIEPUMEHTANCH MEPHOA, OJHOCHO Ha
meeceTHoT neH. Hema pasnuka BO OTCTalyBamaTa KO€ € CO CTaTHCTHYKAa 3HAYajHOCT BO OJHOC HA IOJOT Kaj
XKHUBOTHHTE.

Kuryunu 300poBu: RA, CIA, IgG, umyHuTeT, cTaopew.

1. BOBE]]

JloceramHHOT CTEMEeH OJ pPa3BOjOT Ha HaykaTa CeylITe HEe MOXe Ja ro aeuHHpa HACTaHYBaETO Ha
peBMaTounHuTe Oonectd. MHOTYOpOjHM aBTOPU caMoO I'M HaBeAyBaaT MOXKHUTE NPHUYUHUTEIM WM HaK PU3UK
¢dakTOopu 3a HacTaHyBame Ha Oojecta, Mako 0Oe3 HEKoja CHTYpHOCT. boiecta ce jaByBa HajBepOjaTHO Kako
TIOCIIEIUITA O CIIOKEH MPOIeC Ha MMYHOJIOIIKA aBTOArpecHja MpH ITO 0A0paMOECHHOT MEXaHH3aM Ha OPTaHH3MOT
HEKOHM TpaHC(HOPMUpPAHH TPOTEMHH BO MCTHOT HE TH IMPEIO3HABA KAKO CBOM W TPOTHB HUB CO3[aBa aHTHTENA
MO3HATH KaKO aBTOAHTUTENA. [ eHEpaHO KaKaHO PEBMATOMIHUOT apTPUTHC € CHCTEMCKO 3a00JyBambe CIEIEHO CO
KOMILTHITMPAH MPOIeC Ha MMYHOJIOIIKH OJTOBOP M HAIla]l Ha COTNICTBEHHOT OPraHW3aM KOj Pe3yJITHPa CO BOCIAICHUE
BO 3rI00HATA YalllKa, XUIEPTPOPHja Ha CHHOBUYMOT, 3TJI00HHM IPOMEHH U pa3opyBarba, pa3BUBAE HA BACKYIIUTHC,
TPOMEHHN BO OyOpesuTe, CpIeTo, Oenure APOOOBH, MPOMEHH BO CKeJETHATAa MYCKYJATypa, MojaBa Ha IOTKOXHH
jasmu W MPOMEHM BO HEPBHUOT chcTeM. Hajromem Opoj om aBTOpHTE ce cOriiacyBaar JeKa HMYHOTTIOOYIHHHTE
WrpaaT BaXKHA YJOTa MPH TPOIECOT Ha WMYHOJIOIIKATA aBTOarpecuja. bubmmorpadckure moaaToIy HaBexyBaaT
Jieka PEBMATOHMIHHOT apTPUTHC € aBTOMMYHO 3a00iTyBambe 3a KO HeMa JIeK, a Tepanujara TJIAaBHO Ce COCTOH BO
JlaBarbe HAa MeIUKaMEHTH 3a yOliaxkyBame Ha 00JIKaTa, MoA00pyBame Ha KBATUTETOT HA KUBOTOT Kaj MAUEHTUTE U
MPOJIOJDKYBame Ha paboTHaTa crocobHocT. Hamure ueTpakyBama U pe3yiiTaTiute JOOHEHH O]l HCTPaKyBamaTa Ha
JIpYrd aBTOPH 3a BJIMjaHMETO Ha 00JeCTa BP3 YOBEUKHOT M aHMMAIHHOT OpraHdW3aM HOTHpAaT MPOMEHH BO
OHOXEMHCKHUTE BPEIHOCTH BO KpBTa. [IpeMeT Ha HaIlll HHTepec BO TPyAoT Oea npomeruTe Ha IgG mpu coctojoa Ha
peBMaTonIcH apTpuTHC. [JTaBHaTa 1) TP HAIIETO UCTpaXKyBame Oerre a nHIyupame RA co oMot Ha KoJjlareH
Kaj CTaopIMTe W JIa ce WCIHTAaT, O] €lHa CTpaHa pasliMKaTa Ha BpeaHocTute 3a IgG momery aBeTe TPyNH, a O
Jpyra CTpaHa Jia ce HalpaBH Cropenda Ha TOOHEHHWTE Pe3yNITaTH M pasjidKara MoMery MOJIOBUTE, BO NMPBHOT H
BTOPHOT €KCIIEPUMEHTAJIEH TIEPHO/T TTOCIIE HHAYKIIHjaTa Ha apTPUTHCOT.

2. MATEPUJAJI U METOIHN

3a pabora ce kopucrtea 6enu 1ab0paTOPUCKU CTAOPILIM HA BO3PACT OJf OCYM HEJIENH, MAIIKU U )KEHCKH, OATIe1yBaH!
BO JIeHUHUPAHU YCIOBH 3a €KCIIEPUMEHTATIHN UClieAyBama. Vcture Gea rpynupaHu BO YeTHPH I'PYNH U TOA;

- KoHTpoJa 20 Mamku KUBOTHH,

- KoHTpona 20 >KEHCKH >KHUBOTHH,

- TpeTupaHa co konareH tun-II mamka rpyna og 30 KUBOTHU U

- TpeTUpaHa KeHcKa rpymna co konareH tun-11, 30 xuBoTHH.

Konarenor koj ce xopucreme 3a uHAynypame Ha RA T0 moarorByBaBMe cropea JeHUHUpaH NMPOTOKOI, a ce
BHECyBallle CO OOIKame Ha >XMBOTHOTO BO JIECHHOT 3IJI00 O]l 3aJHMOT ekcTpemuter. [Iputoa, xopucteBme
MIPOYUCTEH KOJareH, OMEjKM KBaJMTETOT Ha HMCTHOT BJIMjae Bp3 HHMBOTO Ha apTpUTOreHe3aTa. AIUIMIMpaHaTa
konmuuHa Oemre 100 pl pactBop ox xonarenot u 20 pl ¢pusnonomku pactBop. KpBTa 3a aHann3a Ha TPHECETHOT JIeH
Iocyie WHAYIHPAmETO Ha apTPUTUCOT ja 3eMaBMe O]l OIAIlKaTa Ha CTAOPIMTE, a Ha MIEECETHOT JEH 3eMaBMe KpB
mocye XPTBYBamkeTO Ha XuBOTHUTE. CepyM 10OMBaBME CO JAEKAaHTAaIMja BO MOHOBETH, TTOCIIE IEHTPU(YTHpaAme Ha
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eMpYBETUTE CO MOJIHA KpB. McnuryBamero Ha IgG Oemre co xpomatorpaduja Bo kooHa Ha anaparot Dimension RL
Max oz IpOU3BOJUTENIOT Simens.

3. PE3VJITATHU

Pesynrarure 3a IgG kxaj eKCIepUMEHTAIHUTE TPYNH TpapuuKy ce TMpETCTaBeHH moaony. Kaj mMamknTe BO MPBHOT
eKCIIEPHMEHTAJICH TIEPUOJ HA HCTPAXKYBAWmETO Ce Iilela CHTHU(DUKaHTHO HaMaleHa BpenHocT 3a 1gG. Pesynratute
3a IgG mocie pa3BUBaKETO Ha ApTPUTHCOT, OMHOCHO HA IIEECETHOT JIEH, BO BTOPHOT IEPHOJ O HCIUTYBAmaTa,
MOKa)KyBaaT [JeKa HUBOTO CTarHUpa WK € HaMaJIeHO, HO CEMaK ¢ OJICKY 10 BPEOHOCTUTE Of TPHECETHOT JCH MOCie
MMYHH3aLMjaTa U € Ha IOMaJIo HUBO CIIOPE/ICHO CO KOHTpOJIaTa.

I'pagux 1. Hueo na IgG 6o cepymom 3a mawiku.
Jlerenna: KM-konTponau Mamku; AM-apTpo3Hu mamku Ha 30t u 6011 feH.

Cepymcka Bpeasoct 3a 1gG kaj Mmamku

0,8

0,6

g/l

0,4
0,2 -
0
KM AM 30 peH AM 60 peH
W3Bop: ucTpakyBama Ha aBTOPOT
Bpennoctute 3a IgG Kaj jKEHCKUTE Ce MPETCTABCHH HAa BTOPHUOT rpaduk, kame ce rieaa neka [gG kaj skeHckaTa
MoMyJialja UMa CUTHU(PHUKAHTHO CEPYMCKO HaMalyBake¢ Ha TPUECETHOT JICH IOCJE TPETMAaHOT, CIIOPEICHO CO

KOHTpoJIHaTa rpyna. Bpeqnocra Ha 1gG Ha meeceTHoT JeH OCTaHyBa PEYUCH HCTa CO TPUECETUOT JEH, a CIIOpeAeHa
€O KOHTpOJIaTa Ipyna Oenexu curHu(pUKaHTHA Pa3iuKa.

I'pagpux 2. Hueo na IgG 6o cepymom 3a ncencku. Jlezenoama e ucma.

Cepymcka BpeaHocT 3a |gG kaj sxeHckn

0,8
_ 06
S
[eTs]
0,4
0,2

KX AX 30 geH AX 60 peH

HM3Bop: HCTpaxKyBarba Ha aBTOPOT

JlobuenuTe pe3yaTaTy 3a MAIIKUTE W KEHCKUTE KUBOTHH HOTHpAaT MCTa AWHAMHKA Ha IPOMEHa 3a HuBoTO Ha IgG
Kaj [BaTa IOJla Ha E€KCICPUMEHTAJIHM CTaopIM. BpeaHocTuTe Kaj KOHTPOJIUTE CE PA3IMYHU 3a ABaTa I0JIa CO
MOBHUCOKO HUBO Ha MapaMeTapoT Kaj MalllKkaTa Ipyma, Ho 0e3 CTaTUCTHYKA BaXXKHOCT. Ha 1meeceTHoT 1ieH, 0THOCHO BO
MEPUOAOT HOCJIE BTOPHOT EKCIEPUMEHTANICH JIe], Kaj MAaIIKUTe MMa TCHJICHIMja 3a HaMallyBambe Ha BPEIHOCTA 3a
0BOj ITapaMeTap BO OJHOC Ha TPUECETHOT JICH, a Pe3YJITATOT CHOPEAEH CO UCTaTa Irpymna Ha JKeHCKU XMBOTHH, HCTO
Taka, € 0e3 CTaTUCTUYKa 3HAYajHOCT.

4. TUCKYCHJA

Hobuennte pesynraru cyrepupaat neka CIA uMa 3HayajHO CypUMHUPayKo JIejCTBO Bp3 HUBOTO HA IgG Bo cepymoT
Kaj apTpO3HHUTE MAIIKH KMBOTHH CIIOpEIeHH co KoHTpoiarta. [Iputoa, jacHO ce 3a0enexyBa JeKa Kaj TpETUPaHUTE
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KMBOTHU KOJIareHOT TNpEAN3BUKYBa CTaTHCTMYKHM 3HAYajHO HamajlyBame Ha KOHIEeHTpauujara Ha IgG.
[IpoueHTyaaHO BpeIHOCTa Ha TPHECETHOT JAEH € MOHMCKa 3a 63%, a Ha IIeeceTHOT JieH 3a 66% Bo cropenda co
KOHTpOJHATA TPyIa, INTO TPETCTaByBa CUTHU(HUKaHTHA pasnuka. Co crmopenyBame Ha pesyntatute 3a IgG kaj
apTPO3HUTE TPYIIH HA TPUECETHOT M IIECCETHOT JICH ce 3a0enexyBa NMPOIEHTYalHO HaManeHa BpeaHocT 3a 8,8%
IITO HEe € CTATHCTHYKU 3HadajHa paznuka. CimaHa pasnuka 3a IgG Bo kpBTa e 3abenekaHa W Kaj apTPO3HUTE
XKEHCKH EJWHKM Ha TPUECETHOT M Ha IIEECETHOTHOT JEH IOCie TPETMAaHOT CIIOPENCHO co Herperwpanute. Of
rpadunmTe ce riefa Aeka HHAIUPHUOT RA mma edexT Ha cympecuja Bp3 IgG. Taka, Bo IPBHOT eKCIIepUMEHTAJICH
MIEPHOA TPOIEHTYAIHO BPEIHOCTA € TIOHNCKA 32 59% cropesieHo co KOHTPOJHATa TpyMa, a Ha IIeeceTHoT 3a 58%.
Ce 3a0enexyBa JleKka HaMalleHaTa cepyMcKa BpeqHocT 3a IgG Bo MPBHOT eKCIIepUMEHTAIeH TEPMHUH CE 3aJpXKyBa
BO BTOPHOT, LIITO aCOIMPTA Ha IPOJIOHIMPAHO CyNpUMHpadKo jejcTBo Ha CIA Bp3 BpeqHOCTa Ha OBOj apaMeTap.

5.3AKJIYHYOLI1

HcnuryBamaTta Ha cepyMCKOTO HUBO 32 IgG Kaj KMBOTHHTE NMOKaKyBaaT 3Ha4ajHO HamanyBame Ha IgG mocie
alIMKalyjaTa Ha KOJareHOT, 0COOEHO Ha TPHECETHOT JISH O]l TPETMAaHOT. Bo BTOPHOT ekcreprMeHTalleH Mepuo,
OIHOCHO Ha INIEECETHOT JAEH, ce 3albenexyBa 3aJpXKyBame Ha HAMAJICHUTE BPEIHOCTH OJHCKY 10 OHHE OJ
TprueceTHoT AeH. Hema pasnuka BO OTCTamyBamara KOM CE CO CTATHCTHYKA 3HAYajHOCT BO OJHOC HA IOJOT Kaj
XKHUBOTHHTE.
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SERUM ANTI-THROMBOSPONDIN TYPE-1-DOMAIN CONTAINING 7A PROTEIN
ANTIBODIES - DIAGNOSTIC RELIABILITY

Yovko Ronchev
University Hospital “Kaspela”, Clinical Laboratory, Plovdiv, Bulgaria, yovkoronchev@abv.bg

Abstract: Various researchers have defined membranous nephropathy (MN) as a disease of autoimmune origin
(Ronco et al., 2021; Dantas et al., 2023). The probable mechanism by which it occurs is the binding of circulating
autoantibodies to podocyte antigens expressed by renal glomeruli. This leads to the formation of electron-dense
immune complexes with subsequent activation of the complement system. Clinically disease presents with
proteinuria in the nephrotic range and edema (Hoxha et al., 2022). The disease can evolve into severe thrombotic
complications or the development of end-stage renal failure. Over the past twenty years, great progress has been
made in discovery of probable antigens, being the protein “M-type phospholipase-A2 receptor”. According to
Radhakrishnan et al. (2024), it is a transmembrane receptor that is expressed on the surface of podocytes. Due to
loss of immune tolerance by mechanisms that, according to the author, are not yet fully understood, antibodies are
formed against this autoantigen, mainly of the immunoglobulin G4 class. This likely mechanism of injury is
responsible for 70% to 80% of primary MH cases. The study of the amount of allows us to assess the disease and its
activity and prognosis. In 2014, Tomas et al. reported their discovery of a novel antigen, called thrombospondin
type-1 domain containing 7A protein (THSD7A), which they believe is a novel target antigen responsible for the
pathogenesis of primary membranous nephropathy (PMN). Autoantibodies directed against THS7DA are
predominantly of the 1gG4 class, which have been observed using immunofluorescence microscopy of kidney
biopsy preparations. Various groups of authors (Hoxha et al., 2017; Hanset et al., 2020) report that THSD7A-
associated MN has a higher incidence (20% to 50%). Currently, testing for antibodies against THSD7A (anti-
THSD7A) is poorly used in clinical laboratory practice. Data on in scientific literature are quite scarce. According to
Tomas et al. (2016) primary membranous nephropathy is still not fully understood. We studied a total group of 134
individuals, which was composed of patients with kidney diseases n = 84 and the control group of healthy
individuals n = 50. The renal disease group included three subgroups of patients: 23 PMN patients who were
negative for anti-PLA2R antibodies, 12 with secondary membranous nephropathy (SMN) and 49 with other
nephropathies (ON). EUROIMMUN indirect immunofluorescence assay (IIFT) was used serum titer. The obtained
data were statistically processed. The summary results for the anti-THSD7A antibody marker showed very good
diagnostic reliability. This allows us to determine the titer of these circulating antibodies in patients with PMN. In
conclusion, we can say method for determining has good diagnostic reliability.

Keywords: membranous nephropathy, primary membranous nephropathy, phospholipase receptor antibodies

1. INTRODUCTION

According to literature data importance quantitative in has been increasing in the last few years. In 2014, Tomas et
al. reported a new target antigen in PMN diagnostics called THSD7A. Initially, immunoblot analysis (Western blot)
was used to determine. Our aim in this study is reliability of the anti-THSD7A assay.

2. MATERIALS AND METHODS
When determining diagnostic reliability, we apply the following sequence:
1. Clarification of the two groups:
* negative for PMN (0) — includes healthy persons and patients without disease
* positive (1) — includes patients with proven PMN
2. Were included with following values.
In case of a positive sample, 1gG antibodies from the sample bind to an antigen (THSD7A) expressed by the
transfected test cells and an Ag-Ab complex is formed. Fluorescently labeled anti-human IgG (goat) antibody (Ab*)
is added to each well. An Ag-Ab-Ab* complex is formed. Positive cells emit a borderline, fine-grained fluorescence.
According to the manufacturer, no cross-reactivity with other antibodies was detected, such as patients positive for
CANCA (n = 11), pANCA (n = 11), anti-GBM (n = 9) and HbsAg (n = 10). The linearity of the anti-THSD7A IIFT
(IgG) was determined by serial dilution of patient samples. The correlation coefficient for all sera was > 0.95.
Specified in reference limits recommended by the manufacturer are:
Titer 1: < 10 (IgG)
For the statistical processing of the obtained results and determination of diagnostic reliability, we used the MedCalc
software program v. 18.5, 2018. All patients signed informed consent.
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3. RESULTS
In shows the distribution of the data in four cells.

Table 1. Distribution of data for TP, TN, FP and FN values from the survey

lliness
+ -
+| TP(n=2) FP (n = 0)
New parameters } f
- FN (n=21) TN (n =111)

Source: Author's research
Summary data of the 2.

Diagnostic  Diagnostic
Indicator sensitivity  specificity DE PPV NPV
(95% CI*) (95% CI*) (95% CI*)

: 8.69% 100% 84.33% , \
Anti-THSDTA - ¢ 55 10.86) (97.98-100) (82.63-86.03) 0070 84.09%

*Cl - Confidence interval
Source: Author's research

The results obtained for the indicator anti-THSD7A antibodies listed in table 1

4. DISCUSSIONS

The clinical importance of determining serum concentrations of anti-PLA2R antibodies has increased in the past few
years. Several years ago, Tomas et al. (2014) described THSD7A, which was suggested as a new target antigen for
the diagnosis of MH. The WB method was used to determine the titer of anti-THSD7A antibodies. The authors
describe it as reliable, but its performance is technically slow and its application is mainly for research purposes. A
few years later, the company EUROIMMUN developed IIFT. As a new indicator, anti-THSD7A has not yet been
established in clinical laboratory practice, which explains its lack of widespread application. Data from literature
sources indicate that clinical studies aimed at evaluating the role of anti-THSD7A antibodies in PMN are few. Their
role, according to Tomas et al. (2016) remains incompletely understood.

The goal we set was to investigate IIFT in determination. Total number of patients included in the study was 134
individuals. A prospective Lin groups whom 195 with 70 with non-PMN and 50 healthy controls. Their published
data for 100% specificity coincide with ours. Their sensitivity was 1.47%, which is lower than ours (8.69%). Due to
the lack of published data for the other criteria - DE, PPV and NPV, we were unable to make a comparison.

2017 determine diagnostic reliability anti-THSD7A antibodies was conducted among a group of 776 Chinese
patients which included. The 1IF method was used. The results for specificity and PPV are close to the criteria of they
obtained (4.35%, 53, 66% and 52.81%, respectively).

In a clinical study conducted on average 2021 Brazilian patients the number studied was 59. The results in these
patients were negative authors emphasize but It ranges for.

Despite small number of reports in the literature, from our obtained data of 100% diagnostic specificity and PPV,
84.33% DE and 84.09% NPV, we can conclude that the results for anti-THSD7A antibodies obtained by the IIF
method show very good diagnostic reliability.

5. CONCLUSIONS
Our study contributes to enriching the data on IIFT characteristics are good, allowing detection.
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NEUTROPHIL EXTRACELLULAR TRAP - DEFINITION, MOLECULAR
MECHANISMS

Sheniz Yuzeir-Salieva
Clinic of Hematology, Medical University in Varna, Bulgaria, shenizyuzeir@abv.bg

Abstract: Innate immunity constitutes the body’s primary defense against invading pathogens and plays a crucial role
in guiding adaptive immunity during persistent infections. Neutrophils employ three primary mechanisms to directly
combat microorganisms: phagocytosis, degranulation, and the generation of neutrophil extracellular traps
(NETSs). Neutrophil extracellular traps (NETS) are intricate fibrous structures released by neutrophils in response to
specific stimuli. These structures are composed of depolymerized chromatin adorned with histones, neutrophil
granule proteins, including primary granules (neutrophil elastase (NE), myeloperoxidase (MPO), cathepsin G),
secondary granules (lactoferrin and pentraxin 3), tertiary granules (matrix metalloproteinase - MMP), cytoplasmic
components (calprotectin, catalase) and other enzymatically active proteases and peptides that have procoagulant
properties. NETs are formed via two distinct pathways known as suicidal NETosis, which involves NADPH oxidase
(NOX), and vital NETosis, which is independent of NOX. Three primary forms of NET release have been
identified: suicidal NETosis, vital NETosis, and mitochondrial NETosis. Certain proteins found within NETs exhibit
strong cytotoxic effects against both pathogens and nearby host cells. While NETSs play a vital role in trapping and
eliminating pathogens, pathogens have developed strategies to evade immune responses, prompting neutrophils to
initiate more aggressive reactions. The excessive activation of NETs and the consequent pro-inflammatory response
can result in severe tissue damage. The extremely important role of NETs in tumor biology, carcinogenesis and
metastasis processes has been proven. Conclusion: This review summarises the current knowledge of neutrophils
and NETs, the mechanisms that lead to the formation of NETs and significant implications in a wide range of
diseases. The identification of NETs and the characterization of their role in disease have revived the overlooked
role of neutrophils in disease pathogenesis..

Keywords: NETSs, neutrophils, proteins

HEYTPO®UNJIHU EKCTPALEJYJAPHU KAITAHU- JEOUHULIUSI,
MOJIEKYJIAPHU MEXAHU3MHU

Ilenu3 I03enp-CanueBa
Knunuka no Xemaronorus, YMBAIJI “ Ceeta Mapuna®, Menunuackn yausepcutet, BapHa, bearapus,
shenizyuzeir@abv.bg

Pe3rome: BpopeHHAT UMYHHTET NpeICTaBIsSBAa OCHOBHATA 3aIIMTNA PeaknMs Ha OpPraHM3Ma Cpelly HaxXJIyBallluTe
MAaTOTeHU M UTPae KI0Y0Ba POJIs B HACOYBAHETO HA aJIAIITUBHUS MIMYHHUTET 110 BpeMe Ha MepCUCTUPAIIN HHPEKIHH.
Heyrpodwiute u3moi3BaT TpU OCHOBHM MEXaHHM3Ma 3a JAMPEKTHA Oopda ¢ MHKpoopraHu3Mute: (aroimrosa,
JieTpaHyJanys U reHepupane Ha HeyTpodumHu u3BbHKIeThuHU Kananu (NETS). HeyrpoduinnTe M3BbHKIETHUHN
kananu (NETS) ca cloxHHM BIaKHECTH CTPYKTYPH, OCBOOOXKIaBaHU OT HEYTPO(UINTE B OTTOBOP HA CrCIH(pUIHH
ctumyid. Te3n cTpyKTypH ca ChCTaBEHM OT CIOIMMEPU3MpaH XPOMATHH, C XHCTOHM, HEYTPOQHMIHH TPaHYIHU
MIPOTEHHH, BKJIIOYBAIIN TEPBUYHM TpaHynu (HeyTpodmaHa emactaza (NE), muenonepoxcumaza (MPO), karencux
G), BropuuHH rpanynu (TakToeprH U NEHTPAKCHH 3), TPETUUHH IPaHyJiu (MaTpHuHa MeTajonporenHasa - MMP),
LUTOIUIa3MEHH KOMITOHEHTH (KJIIPOTEKTHH, KaTaja3a) M APYTd €H3MMHO- aKTHBHHU IPOTEAa3H W MENTHIH, KOUTO
UMaT TPOKOAryJlNaHTHH cBoiictBa. MpeHtndunmpanum ca Tpu OCHOBHM (opMH Ha OCBOOOXKAaBaHE Ha
NETSs:cyurmaa NETosis, kosto BkirouBa NADPH okcunmaza (NOX), Butanna NETOSIS, koSTo € He3aBUCHMA OT
NOX u muroxonnpuanHa ¢opma. Hskou nporewnu, omucaHu B oOpasyBaHero Ha NETS, mposiBsiBaT CuIHU
LUTOTOKCUYHU e(EeKTH KAaKTO Cpelly IaTOreHH, Taka M Cpeuly OJNM3KUTE KIETKM FOCTONPUEMHHIN. Bbipeku ue
HeyTpodwiHUTE eckrpanenyitapau kamann (NET) urpasT skn3HeHOBaXKHA POJIS B YIAaBSHETO M STUMHHHUPAHETO Ha
MaTOTeHUTE, T€ ca pa3paboTWIN CTpaTeruy 3a W30SArBaHe Ha MMYHHHTE OTTOBOPH, KOETO MHHIMHPA MO-arpeCUBHU
peakmu Ha Bp3nasneHue. [IpexomeproTo aktuBupane Ha NETS u mocnensamusT Bp3nannTeieH OTTOBOP MOrar Jia
JOBEJAT /10 TEXKKO YBpEXJaHe Ha ThKaHH. J(oka3aHa e M3KIoYMTeNHO BakHata poist Ha NETS B TymopHarta
Onosorus, KaHIeporeHea 1 NPOLECUTe Ha METacTa3upaHe.

3akmiouenue: To3u 0030p 0000IaBa CHbBPEMEHHNTE MO3HAHMSA 32 HEYTPOPHIMTE U MEXaHU3MHTE 3a 00pazyBaHe
Ha HeyTpoduiHuTe excTpanenyitapan karnanu (NETS), kakTo v 3HAYMMHUTE MM NOCIEANIM TIPH IIHPOK CIIEKTHP OT
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3abonsBanus. Wnentnpuumpanero nwa NETS u XapakrepusupaHeTo Ha TsAXHara pois B PasBUTHETO Ha
3a00JIIBaHMATA ONIPEAEINXa He3aMEHUMaTa poJisi Ha HeyTpo(HIUTE B MaTOTeHe3aTa Ha 3a00JIIBaHUSTA.
Kurouosu nymu: HETc, HeyTpodmmm, nmporensan

1.BbBEJEHUE

ITpe3 nocnenHUTE TOOAMHN BHUMAHNUETO HA M3CIECIOBATEICKUTE TPYNHU CE aKIEHTHPA BhPXY HOBOTKPUTHTE (DYHKIINH
Ha HEyTPOUINTE, MOTBBPXKIABAIN TAXHATA 3HAYNMA POJIL HE CaMO KaTO yJaCTHHIM BbB BB3IATUTEIHH IPOILECH,
HO ¥ IIPU PEUINA MaTOJOTHIHH ChCTOSHHSA, BKJIIOUNTETHO HEOIUIACTUYHH 3a00JIIBaHNS M TPOMOOTHYHH ITPOIIECH.
Heyrpoduute, kaTo BpoJeHN MEIUAaTOPH HAa UMyHHATa 3aIlUTa, UTPAST Ba)KHA POJISl TIPH Pa3IMuHK BB3MAIUTEITHU
npouecu (Amulic et al, 2012). TlpoyuBanusita BBPXY CBHABPKAHHETO HAa HEYTPODUIHHTE TpaHYIH pa3Kpuxa
0OraTcTBOTO OT €H3UMHU U MaKpOMOJIEKYJH, (QYHKIMOHMpAIIYM B pa3IMYHUTE KICTHYHH OTHACSHUS Ha
rpanynouuture (Mocsai, 2010). BoratoTo chabpkaHHe Ha CH3MMH OTpa3siBa aKTHBHOTO y4acTHEe Ha
HEYTPOMWIHUTE TPAHYJOUUTH B 3alUTHHUTE BB3MAJIUTEIHH DPEaKIHMU cOpsMo Oaktepuu, (GyHI'M M B IO-Majka
CTETIeH Cpely APYTH MHPEKIHH.

HeyTtpodmiure u3nomsBaT KakTo BBTPEKJICTHYHH, Taka M HM3BBHKICTPYHM MEXAHH3MH 3a OrpaHMYaBaHE Ha
nH(peKno3HUTe NMpouecH. B nombiaHeHWe KbM (aronyro3ara U AErpaHyJanusaTa, HACKOPO Oemle YCTaHOBEHO, 4Ue
HEyTpo(WINTE W3IOJI3BAT [ONBIHWTENIHA CTPATeTHs, 3a Ja OrpaHndyaT HWH(MEKIHMO3HUTE TPOIECH dpe3
ocBoOOXkIaBaHe Ha HeyTpodmiHK ekcTparenyaapau kanand (NETS)( Eichelberge et al, 2020).

IIpe3 maneunara 1996 r. Takei u chbTpyOHMIHN 3a IIBPBU OMHKCBAT TO3UW (PEHOMEH, KOMTO IO-KBCHO ICTANMIHO €
paspabored u ¢opmyampan ot Arturo Zychlinsky (Takei et al, 1996). Ilpes 2004 r. rpyma ydYeHH IOJI
pBKOBOZICTBOTO Ha Brinkman nokassar, ue cTuMmynupaHeTo Ha HeyTpoduaure ¢ wuHTepieBkuH-8 (IL8),
sunononuzaxapuau (LPS), nnrepdepon-o n KoMIuieMeHT 5a Boau 0 00pa3yBaHETO Ha HEHM3BECTHHU JIOTOTraBa
CTPYKTYPH, KOUTO 6siXxa HapedeHH HeYyTPO(DIITHN H3BbHKICTHUHN Karmanu (Brinkmann et al, 2004).

2. HEYTPO®UJIHU EKCTPALEJYJAPHU KATIAHMU ( NETS)

Heyrpodunaure excrtpauenynapHu kamanu ca cbheraBeHd oT JIHK (ne30kcupuOOHYyKIIEMHOBA KHCENNHA), B
KOMIUIEKC C XHCTOHH, HEYTPOQHIHM TpaHyJIUpaHU MPOTEHMHH, BKIIOYBAIU MBPBUYHU TIpaHynd, (HeyTpoduiHa
emacraza (NE), muenonepokxcunaza (MPO), karenicun G), BTOpHYHH TpaHynH (JIAKTOGSPHUH H TICHTPAKCHH 3),
TPETHYHH IPaHyIU (MATPUYHA METANONPOTenHa3a - MMP), nuromiasMeHn KOMIIOHEHTH (KaapOTeKTHH, KaTaas3a)
M IPYTH €H3MMHO aKTHBHH IIPOTEa3M M IENTHAM, KOUTO NMAT IIPOKoaryjaaHTHU cBoiictea (Mantovani et al, 2011).
[Mpu HabOACHHE 0] SNEKTPOHEH MUKPOCKOII MOCIICAHNUTE HAMOA00ABAT HA JIMHEAPHHU CTPYKTYPH C TUaMEThp 15-
17 nm, o6BuTH OT TIIOCYIIMPAHH eIeMEHTH ¢ qruameThp g0 25nm (Jorch et al, 2017).

®opmupanero Ha NETS mMoxe 1a ce akTUBHpa OT pa3NU4HU aTOTEHH, KaTo OakTepuH, I'bOMYKH, TPOTO30H, BUPYCH,
KOMIIOHCHTH Ha OaKTepHajHaTa KIeThYHa CTeHa — junomnoiuzaxapuau (LPS), anTurena, MMyHHH KOMIUICKCH,
urokunu, xemokunu (1L 8, TNF), mukpokpuctanu u npyru ¢puznonoruanu crumynu (Yousefi et al, 2020).

[pe3 nocnenHoTO HeceTuiieTre Osixa pa3KpUTH BCE MO-TOJIIM Opoid cTuMmynupamy (GpakTopd, KOUTO IPEIU3BHKAT
00pa3yBaHETO HA HEYTPOQUIHHM eKCTpalelylapHu Kamadu in VIVOo u in Vitro. 3HaurMa poJist KaTo CTUMYJIMPAIIN
(baxtop in Vivo UMaT MUKPOOHOJIOTUYHH IPUYUHHUTENN - OAKTEPUH M I'bOMYKH, IPU KOUTO HEYTPOPHUIUTE OCTABAT
MPOIBIDKUTENHO BpeMe akTuBHY U GyHKimonanuu (Sollberger et al, 2018, Rada et al, 2019). Tlpwu in vitro ycioBus
crumynupanm ¢axkropu, kato |IL-8, dbopbon-mupucrar anerar, JHIONOIU3aXAPUIU, BHTPEKIETHUCH MOTOK OT
KaJIIMeBH HOHM U aKTUBUPAHU TPOMOOIMTH, BOMSAT JI0 KIEThYHA CMBPT Ha HeyTpoduute (Gonzalez-Aparicio et al,
2019; Ravindran et al, 2019).

3. MOJIEKYJISIPHU MEXAHU3MHN HA OBPA3YBAHE HA HEYTPO®UWJIHU U3BBHKJIETBYHHA
KAITAHMU (NETS)

MornexkyasipHUTE MeXaHu3MH, Bojeunn 1o obpa3dyBaHe Ha NETS Bce ome He ca HampinHO u3sicHeHH. Cropen
MIOCJIE/IHY JINTEPATYpHU AaHHU oTaeisHeTo Ha NETS B M3BBHKIIETBYHOTO MPOCTPAHCTBO 3aBUCH OT FeHEpUpPAHE Ha
PEaKTHBHH KUCJIOPOIHHU BHIOBE MO aBa Mexanmsma: ROS 3aBucuma NADPH okcumasza u mutoxonapuanHa ROS
(mROS), nezaucuma or NADPH okcuzasa.

[TepBHAT MonekyisipeH MexaHn3bM 3a oOpazyBaHe Ha NETS e mpomsBoactBoTo Ha ROS or NADPH oxcunasara.
To3n mpomec ce ocwiectBsiBa 4pe3 akrtuBupaHe Ha NADPH okcunmasara, kakto M 4pe3 BKIIOUBaHE Ha
JOIBIIHATEIIHY CHTHAIHKM ITBTUIA, KOMTO Menuupar pasamuHu ¢opmu Ha NETosis (Douda et al, 2015).
Kitro4oBUAT MOMEHT € aKTHBHpaHEeTO Ha T Ha nporenH-kuHaza C (PKC), xoiito Boam mo crimodsBane Ha NOX 2
KOMIUIEKC BBB (parozoMHara MemOpaHa, ¢ Iocie/Ball] eIeKTPOHEH TpaHcHopT M obpasyBane Ha H202, koiito e
MolieH HHaykTop 38 renepupanero Ha NETS (Brinkmann et al, 2007).
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BTopusT MeXaHU3bM € CBBP3aH C TCHEpPUpPAHE Ha PEaKTHBHH KUCIOPOIHH BHUAOBE OT MHUTOXOHIPHUTE, KOMTO Ca
ocHoBHM m3TouHMIM Ha ROS. Bce ormie He € HambJIHO M3SCHEH TOYHMAT Ha4yMH 3a oOpasyBaneto Ha NETS, Ho
NPOIBIDKABAT 0OCTOMHHUTE MPOYYBaHUA B Ta3u obnact. EnHa OT chUIECTBYBAINMTE XHUIIOTE3U BKIIIOYBA AKTHBHOTO
ydJactue Ha ,Lyn knWHa3a“, cmagama KbM CEMEHCTBOTO Ha SIC KWHa3uTe, KosATo ctumyiupa PKC upes
(dochopuirpaHe Ha THPO3HHOBH OCTAThIIM U CTUMYJIHpa renepupadero Ha ROS (Steinberg, 2015). JIpyra xumoresa
BKJIIOYBA YYACTHETO Ha AUCYNI(HI H30Mepas3a NPoTerH ¢ P47 cyOequHuLa, KOSTO BOAU 10 TPAHCIOKALHUATAa My KbM
KJIeThuHaTa MeMOpaHa, ¢ mocieasaino criodssane Ha NADPH okcunasara (Trevelin et al, 2015).

Kierpunuar MeTaboiIM3bM MMa OCHOBEH IPUHOC Ipu  akTuBupaHeto Ha HeyrpodumTe (O’Neill et al, 2016). 3a
CBOHMTE MeTabOJIUTHHU HY)KIH T€ Pa3YHTAT [NIABHO Ha TIIMKOJU3aTa, KOETO UM MO3BOJISIBA /1A CE aIANTHPAT KbM CHIHO
xunokcemuunu ycnosus (Rodriguez-Espinosa et al, 2015). OcBen ToBa € joKa3aHo, 4e meHTO30-pocdar
JICXUIPOTCHA3HUAT MeTabOJIUTEeH BT € BakeH 3a ocBoOokmaBanero Ha NETS, mopaau akTHBHOTO y4acTHETO Ha
€IMH OT MEeTabOJIMTHUTE TII0K030-6-pocdar nexunporenaza B oopazysanero Ha NADPH okcunaza-2 ¢ NADPH, 3a
na ce mpoussee epexkTuBHO kKonndectBo ROS u mo To3u HauwH jaa ce rerepupar nosede NETS (Doolin et.al, 2020).
[MporechT Ha reHepupane Ha HeyTpoduinHu excrpauenyaapau kananu (NETS) ce vapuua NETOSsis- HoBa mporpama
3a KIIEThYHA CMBPT.

4.©0PMU HA NETOSIS

IIpe3 2012 r. 3a mepBu mbT moHsTHETO NETOSIS ce BKIIOYBAa B IIbpBaTa PEBHU3HMPaHa CTPOMHA Kaacu(UKAIUS 3a
KJIEThYHA CMBPT, KBJAETO C€ MpHUeMa Karo cneuuduyHa HeiHa Gopma, pa3iudHa OT arolTo3ara, HEeKpPONTo3ara,
MUPOIITO3a, ABTO(ArHS U BTOPHUYHA HEKPO3a.

Ipe3 2018 r. KomurersT mo HoMeHkiIaTypa Ha kierbuna cMbpT (NCCD) nombiuu knacudukanusita ot 2012r.,
kato TepMuHsbT ,,NETOSIS* na Ob1e 3amenen ¢ ,,NETS win ,,NETS 06pa3zyBane’, HaOIATalKH [0 TO3H HAYUH BBPXY
nato(hU3HOJIOTHYHATA W MOJIEKYJIspHAaTa ChIIHOCT Ha edektopHuTe kiuetku (Raup-Konsavage et al,2018 ).
Tepmunbr NETOSIS ce wu3monssa, korato Te3u ekcparenynapuu kamanu (EtS) ce mpousBexxmatr camo ot
uneyrpoduu (NETS).

Unentudunupanu ca Tpu GopMu Ha HETO3a: KICHYECKA, BUTAIIHA U MUTOXOHpHATHA opMa.

Knacuueckara win cyuiuana NETOSIS e TepMunbT, n3monssan 3a ocBoOoxkmaBadeTo Ha NETS 0T MBPTBH KJIETKH.
IToBedero mybOmukanuu omucBaT ocBoOoxknaBaneto Ha NETS karo gopma Ha MHAynHpaHa OT MATOTCHH aKTHBHA
KJIEThYHA CMBPT, JaBallla BBH3MOXKHOCT 32 aJICKBATEH BHTPEKICTHUCH OTIOBOP HA HEYTPOPUINTE KbM Pa3IHYHU
UH(EKIMO3HU areHTH.

Kiacuueckara NETOSIS yecTo ce MHMIMUPA Ype3 CBbP3BaHE HA JIMTaH[ ¢ HEYTPO(DUIHHE PELENTOPH U PELENTOPH 3a
Fc na 19G, xommiement win turokuad (Munks et al, 2010). AKTHBHpaHETO Ha TE3W PELENTOPU CTUMYIHPA
0CBOOOYK/IaBAHETO HA KaJIMEBH HOHU OT EHJOIUIa3MEHMsl PETHUKYJIyM B LHTOoIUIa3MaTa. [loBuieHHMTE HHMBA Ha
[MUTOIUIA3MEHHS KaJIUi yBeIM4YaBaT aKTHBHOCTTAa Ha mporeuH kuHaza C u dochopuiupaneTro Ha gpglphox
(Kaplan et al, 2012). ToBa uHaynupa CriI00ABAHETO HA LUTO30JHHTE W MEMOPAHHO CBBP3aHU CYOEAWHUIM Ha
NADPH okcua3a BbB (yHKIMOHAIHA KOMIUIEKCH B IIUTOIIA3MEHUTE Wi (har030MHUTE MeMOpaHd (HapuyaHu
ome (arornurHa okcugasa, PHOX) u mocneasamioro reHepupane Ha ROS. IMox Bausaue Ha ROS ce paspymiasa
sapeHata MeMOpaHa, CMecBaT c€ SAPeHH M TPaHyJIHUpaHW KOMIIOHEHTH, OCBOOOXKAaBAaT C€ KOMIIOHEHTH OT
HeyTpodmiHUTE TpaHyau B uto3oia - NE u MPO, ¢ mocnenBamia MoanuKaus Ha XHCTOHUTE IIOJ BIUSHHUE Ha
PAD-4 u nexonpenszanusi Ha xpomaruna (Pingxin et al, 2010). Pa3kbcBaneTo Ha ruia3mMeHaTa MemOpaHa BOJIH 10
ocsoboxkrmaBanero Ha NETS, ¢ mocnenBama KieThYHa CMBPT M IIBJIHA 3ary0a Ha JKM3HECHOCOOHHM KICTHUHHU
¢yHKIMHK Kato Murpaims 1 daromurosa (Papayannopoulos et al, 2010).

Ocgen omucanata no-rope knacuuecka NETOSIS, chiiecTByBa u npyra hopma, MpH KOATO HEYTPOPUIMTE 3ama3Bar
CBOSITA JKU3HECTTOCOOHOCT | ecTecTBeHUTE cH epexropHu (yHkimu, Hapedena Vital NETosis (Yousefi et al, 2008;
Yousefi et al, 2009), Taka HapeyeHaTa BUTAIHA HETO3A.

HabnromaBano e, ue doBemkute HeyTpoduiau ocBoboxnasat mutoxonapuanda JJHK or NETS B pamkute Ha 5
MEHYTH CIIe]l Cpelia ChC S. aureus, mporec, KOWTO pasunta Ha MUTOXOHApHaneH komruiekc |l (Dunham-Snary et.al,
2022). Hskou w3ciemoBaTenn KiacHbHUIMpaT MUTOXOHIpHadHata ¢dopma Ha ocBoboxmaBane Ha NETS, karo
xm3HeHoBakHa NETS, Thil KaTo Te ce 0CBOOOKIABAT OT KUBH KICTKH, O€3 J1a MPeIU3BUKBAT JTU30TCHHA KIICThYHA
cMbpT. OcBoOoxmaBaHeTo Ha MutoxoHapuaau NETS, kouro cweaspxkar mutoxonapuanau JIHK-ceep3Bamu
TpaHyJHH MPOTEHHH, CE€ peryiupa oT MuToxOoHApuanmHu ROS u Kanuii-akTHBHpAHH KAJTHUCBU KaHAIH C Mallka
nposogumoct (Lood et.al, 2016). Ocen ToBa, Hackopo Oemie nokasano, ye Cuptyun 1 (SIRT1), eH3um,
Pa3MOJI0KEH MPEIUMHO B KIIETHPYHOTO PO, KOMTO JIealleTHiINpa TPAHCKPHUITIIMOHHU (PaKTOPH, UTPAe POJIS B TyMOp-
ACOIMHMPAHHUTE CTApEeHIn HEYTPO(DIIN, KATO HAChPYaBa OTBAPSIHETO HA KaHAJHWTE HA MUTOXOHAPHATHHUTE TIOPH 3a
ocBobokmaBane Ha mutoxouapuaman NETS ( Yang et.al,2021).
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NETS ca B TscHa Bpb3Ka C TYMOPHUTE KJIETKH iN VIVO M BbTpe B TyMOpHATa BAaCKyJaTypa, HO TSXHATa POJisi B
TyMOpHaTa OHOJIOTHS BCe OIIe ¢ 00CKT Ha TUCKYCHU. JIMPEKTHOTO B3aMMOO/IeiicTBUE Ha pakoBuTe KieTku ¢ NETS
MOTHCKA aronTo3ara U OIarompusITCTBA MPOIECUTE HAa KIEThUHA MPEKUBAEMOCT, Iponudepanns U mporpecus Ha
tymopHata Maca ( Wculek et al, 2015; Tohme et al, 2016). Te3u qaHHM TOAKPEIAT IIOTEHIMAIHA IPO-METACTATUYHA
poxnst Ha NETS, yuacTBamm B paHHaTa KJIeThUHA aaxe3us, Ipoiudeparus, TYMOpHa HHBAa3Us M aHTHOT CHEe3a.

Ot crOpaHuTE TUTEPATypHU JaHHH CTaBa SICHO, Ye (POPMUPAHETO Ha HEYTPO(DHITHU eKcTparenyJapHu KallaH!d UMaT
CHIIECTBEHA POJISI B MOAYJIMPAHETO HAa Pa3IMYHM B3aUMOOCBBP3aHU MPOLECH, HEOOXOMUMHU 3a MOAIbp)KaHE Ha
BBTPEKJICTHUHNUS OanaHc

5.3AK/IIOYEHUE

Heocnopuma e pomsita Ha NETS B TymMopHara Ouoyiorus, KOSTO T€ MIPasT 4pe3 MOJYJIUpPaHEe MNPOLECHTE Ha
KJIeTbyHa mposndepanus, IuepeHIHanys M MeTacTasupaHe. Bce olle ocraBaT He JIOKpail H3SCHEHU
cneuuduyante Mexanu3smu Ha NETS u kpbecrocannute B3anmooneiicteus Mexay NETS ¢ apyru mpouecu, cBbp3anu
C paka, BKJIIOYHMTENHO MH(IaMa3oMu U aBTodarus. O4aksa ce Obaemoro BHeapsBane Ha NETS B ximHH4HaTa
NpaKTUKa ¥ NPEBPBIIAHETO My B IOTEHIMAJICH TepalieBTHYCH TapreT B 60opbara cpely MaurHeHUTE 3a00JIIBaHus.
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DOUBLE POSITIVE BULGARIAN PATIENTS FOR ANTIBODIES PHOSPHOLIPASE
A2 RECEPTOR AND THOMBOSPONDIN TYPE-1 DOMAIN CONTAINING 7A - YES
OR NO?

Yovko Ronchev
University Hospital “Kaspela”, Clinical Laboratory, Plovdiv, Bulgaria, yovkoronchev@abv.bg

Abstract: According to Jiang et al., disease membranous nephropathy (MN) is with autoimmune origin and that
affects renal glomeruli (2024). It presents with the clinical features of nephrotic syndrome and one the leading
causes of its development. Disease progresses to end-stage renal failure, which is accompanied by a high mortality
rate. The reasons for this are the complications of infections, cardiovascular or malignant diseases. In the etiology of
primary membranous nephropathy (PMN), role of serum autoantibodies that bind an antigen that expressed by
podocytes in the kidneys is indicated. According to Liu et al., PMN is based on immune dysregulation processes
with loss of immune tolerance to self-podocytes and leading in formation of immune complexes (2024). All these
mechanisms determine the characteristics of a typical autoimmune disease. In recent years, thrombospondin type-1
domain-containing 7A protein (THSD7A) has emerged as a novel antigen in PMN (Nu et al., 2024). That is why the
scientific literature on the pathogenesis of PMN discusses the role of autoantibodies directed against these two
antigens - phospholipase A2 receptor (PLA2R) and against THSD7A. According to Liu et al., however, despite the
progress made in identifying autoantigens in PMN, pathogenetic mechanisms by which glomeruli are damaged still
incompletely understood and controversial (2024). It is known that a standard method for diagnosing MH involves
performing renal biopsy. In the etiology of secondary membranous nephropathy (SMN), causes such as various
infectious and malignant diseases, damage caused by toxins or drugs, etc. are reported. In our study, we aimed to
conduct on the following two tasks: 1) to determine the positive results in MH for anti-phospholipase A2 receptor
antibodies (anti-PLA2R) and anti-thrombospondin type-1 domain-containing 7A protein antibodies (anti-THSD7A)
antibodies presented in percentages 2) to determine the presence of results that are simultaneously positive for both
serum antibodies in the groups we are studying. In study a total of 113 patients from different groups: with PMN (n
= 52), with SMN (n = 12) and other nephropathies (ON) (n = 49). Serum concentration antibodie anti-PLA2R was
determined in all patients. For this purpose, we used an ELISA kit from EUROIMMUN, and the values were read
on an ELISA reader. We used limit value > 20 RU/ml, which is recommended from test kit manufacture. In this
way, we distinguished positive from negative results for anti-PLA2R antibodies. To determine of anti-THSD7A
antibodies titer, was used an indirect immunofluorescence assay, also from the company EUROIMMUN. Our data
showed that 23 of patients with PMN were negative and 29 from the same group were positive for anti-PLAZ2R. All
patients in the SMN and ON groups were negative from them. The data from group of PMN who were anti-PLA2R
negative revealed two positive for anti-THSD7A (8.7%). For the total PMN group, they represent 3.9%. The
remaining groups of patients with SMN and ON were also examined for this indicator, but the results obtained were
negative. In our study, the results we obtained do not show presence of patients who were simultaneously positive
for a two studied indicators in different groups. We found it appropriate to determine the anti-THSD7A index in
patients with a negative result for anti-PLA2R.

Keywords: membranous nephropathy, primary membranous nephropathy, anti-phospholipase A2 receptor
antibodies, anti-thrombospondin type-1 domain containing 7A protein antibodies

1. INTRODUCTION

It is known that antibodies in the serum, directed against antigens, which are expressed by renal podocyte cells, are
responsible for development of PMN.

Role of these antibodies - anti-PLA2R and anti-THSD7A in this coin is still debatable. The causes of SMN are
different from those of PMN, as well as having a different genesis. Set that we investigated in the search, such as: 1)
determining positive results for anti-PLA2R and anti-THSD7A antibodies, as well as their percentage in patients
with PMN and the second task 2)determining the presence or reporting of results in the study groups that are double
positive.

2. MATERIALS AND METHODS

The total number of patients in the search is 113. The PMN group includes 52 patients, grouped by SMN and ON,
12 and 49 patients, respectively. All groups were tested for anti-PLA2R using ELISA. A cut-off value > 20 RU/ml
was used to define positive values. Anti-THSD7A antibody titer was determined using an indirect
immunofluorescence assay by EUROIMMUN.
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3. RESULTS

Data on the average age of the individuals from the three groups included in the study (mean £ SD) and on the
distribution of individuals by gender in the individual groups are presented in tablel. The patients in the three groups
were similar in age, with no statistically significant difference (P = 0.055). In all three study groups, the proportion

of men was higher than that of women. Statistical analysis of the gender distribution in these groups did not show a
significant difference (P = 0.872).

Tablel. Demographic data for people with PMN, SMN and ON

Group Age (years) Number of men (%) Number of women (%)
52,63 + 13.81 32 (61.5) 20 (38.5)
57.33 + 16.05 8 (66.7) 4 (33.3)
5867 + 12.39 33 (60) 20 (40)

Source: Author's research

The mean anti-PLA2R values obtained by us with their 95% confidence intervals (CI) in the patients from the three
study groups are presented in fig.1. The significantly higher values of the PMN results compared with other two

pathological groups is striking. Figure 2 presents an algorithm for evaluating anti-THSD7A antibody positive
patients into three groups.

Figure 1. Research algorithm diagram
Total number of patients: n = 113

anti-PLAZ2R1

anti- PLAZR1 anti-PLAZR 1
L] )
n =29 n =49

I
| anti-THSD7A | | antiTHSD7A | | anti-THSD7A |
— — I
2(+) 21 () 12 () 49 (-)

Source: Author's research

Statistical analysis of the obtained data showed that 23 or 44% are PMN positive, and 29 or 56% are for anti-PLA2R
anegative. Negative patients for these antibodies were tested for presence of anti-THSD7A antibodies. We found

that two of them (8.7%) were positive foranti-THSD7A (fig.3). In the other two groups, you get negative results for
anti-PLAZ2R antibodies.

Figure 2. Distribution of antibodies in % in all groups

\ Anti-THSD7A (+)
8.70%

Source: Author's research
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In the overall group of PMN, rate positive anti-THSD7A antibody results is 3.9%. Negative results were obtained
from the studied groups of patients with SMN and ON for antibodies against THSD7A in the sera. In our clinical
study, no double positive patient samples were identified - for anti-PLA2P and anti-THSD7A antibodies.

4. DISCUSSIONS

It is known that MN is autoimmune indicated, which specifically affects glomeruli.

Its clinical manifestation is associated with high-grade proteinuria (>3.5 g/day) with subsequent progression to a
stage of renal failure (6, 7). PLA2R was reported as the first antigenic target in the pathogenesis of PMN in 2009
(4). The second antigen that plays a role in pathogenesis of PMN was described later is THSD7A. These antigens
are found in about 70-80% of PMN cases. A review of scientific articles shows the frequency of detection of
antibodies against the PLA2R and THSD7A antigens, which varies between 70% and 2.5-5%, respectively (1, 8, 9,
10, 11, 13). A 2024 clinical study by Liu et al. reported anti-THSD7A levels of 1-5%. Scientific studies have shown
that individuals with MH associated with THSD7A develop malignancy within three months of initial diagnosis (4).
According Xu, THSD7A-associated MN relatively accounts for 3-5% of PMN cases, with the frequency increasing
in malignant diseases - 13.3% (2024). For the first time, a report in the literature about patients positive for both
antibodies was made by Lin et al. (2016).

The results we obtained do not show data on patients simultaneously positive for both antibodies in the studied
groups (PMN, SMN and OG).

5. CONCLUSIONS

We concluded that it is appropriate to test the titer of anti-THSD7A antibodies in patients with negative results for
anti-PLAZR antibodies.

From analysis of data among three patient groups, no results were found that were positive for both anti-PLA2R and
anti-THSD7A antibodies.
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Abstract: The preanalytical phase represents the most complex and error-prone segment of the laboratory
diagnostic process. It encompasses all procedures occurring before the analytical measurement itself, including
patient preparation, correct sample collection, identification, transport, and storage of biological specimens. Errors
during this phase can significantly compromise the accuracy of laboratory results and lead to inappropriate clinical
decisions. This paper provides a critical analysis of each step in the preanalytical process, identifies common sources
of error, and proposes strategies for their prevention. The aim is to emphasize the importance of standardization,
education, and quality control as essential tools for improving patient safety and diagnostic effectiveness.
Keywords: Preanalytical phase, Laboratory diagnostics, Hemolysis, Sample transport, Quality control, Errors,
Patient safety.
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Ancrpakr: [Ipeananutrukara (¢a3a € HajKOMIUIEKCHUOT U HajIO/UIOKEH Ha TPEIIKH CerMeHT oj1 Jlaboparopuckara
JavjarHocTuka. Taa BKIydyBa akTHBHOCTH KOM C€ OJIBUBAaT IIPEJ] CAMOTO aHAJIUTHUYKO MEpeHe, Kako IITO ce
MOATOTOBKA HAa IMAlMEHTOT, NPaBHJIHO 3eMame, HICHTH(]UKalMja, TPAHCHOPT W CKIaAMpae Ha OWOJIOLIKU
npumMepor. Ipemkute Bo oBaa (a3a MOXKaT 3HAYMTETHO Ja ja KOMIIPOMHUTHPAaT TOYHOCTA Ha JIaGOPaTOPUCKHUTE
pe3ynTaTtid ¥ Ja JOBEAAT JO HECOOJBETHO KIMHHUYKO OTydyBame. OBOj TPyA HyAM KPUTHYKA aHANIW3a HAa CHTE
YEKOpH BO MpeaHaUTHYKaTa (aza, HICHTU(HUKYBA THITMYHU TPELIKM W Npelyiara CTPaTeruy 3a HUBHA MPEBEHIIMja.
Llenra e na ce UCTaKHe 3HAYCHETO HAa CTaHOAapAM3alMjaTa, eayKalujaTa i KOHTpOJaTa Ha KBAJIUTET KaKO OCHOBHHU
aJIaTKH 32 Mo00pyBamke Ha Oe30eIHOCTa Ha MALMEHTOT U IMjarHOCTHYKAaTa e(hUKACHOCT.

Kayunn 360poBu: Ilpeanamurnuka dasza, nmabopatopycka IHjarHOCTHKA, XeMOJH3a, TPAHCHOPT Ha NPHUMEPOLH,
KOHTpOJIa Ha KBAJUTET, TPEIIKH, TallUeHTCKa Oe30eIHOCT.

1. BOBE]]

CoBpemeHara 1abopaToprcKa MEUIIMHA TIPETCTABYBa CYNITHHCKH EIEMEHT BO MPOIECOT HA KIMHIYKO OJTydyBarbe,
CO 3HAYAjHO BJIMjaHKE BP3 MOCTaBYBAWHETO IHjarHo3a, CICICHhEeTo Ha 00ecTa U OI[CHKATa Ha TEPAIeBTCKUOT EeKT.
JIabopaTopucKHOT TpOIieC Ce COCTOM O TpU (a3u: MpeaHATHTHUYKA, aHATMTHYKA W MOCTaHaIUTHYKa. W MOKpaj
3HAYAJHUOT TEXHOJIOIIKMA HAMpeIOK W 3rojieMeHaTa aBTOMATH3alldja KOM ro HaMaidja OpojoT Ha TPEUIKH BO
aHaJMTHYKATa U MOCTaHAIUTHYKATa (Pa3a, mpeaHaIuTHIKaTa ja3a OCTaHyBa HAjpPAHIUBHOT U HAJKPUTHYEH CETMEHT
of1 uennot npouec. Criopea NoJaToly o MoBeke CTymuu, Hax 60 MPOLEHTH O BKYITHUTE J1aGOPATOPUCKH TPEILIKH Ce
jaByBaaT TOKMY Bo oBaa (a3a (Plebani et al., 2017).

[peananutiukara ¢aza ru omdaka cCuTe aKTUBHOCTH KOM C€ H3BEIyBaarT MHpe] CAMUOT MPOIEC Ha aHaIu3a,
BKJIIYYyBajKM KIMHMYKA OJUTyKa 3a MoTpeda oj 1abopaTopucka aHaim3a, MOArOTOBKA WM WICHTH(HUKAIMja Ha
MAIUEHTOT, TIPABAITHO 3eMarhe Ha OUOJIONIKK MTPUMEPOITH, H300p Ha COOMBETHHU JTabOpPaTOPUCKH CaaOBH, YCIOBH 3a
TPaHCIOPT M CKIIAIUParke, KAKO U MOArOTOBKA Ha MPUMEPOKOT 3a aHai3a. HempaBuiIHOCTH BO Koja OWMIIO O OBHE
TOYKHU MOXKAT Aa JOBEAAT 0 IMOTPCIITHU PEIYITATH — JIAXKHO MMO3UTUBHU WUJIN JIAXKHO HETATUBHU — IITO 3HAYUTCIIHO 'O
3roJieMyBa PU3UKOT OJ] HETOYHA JjarHo3a U HecooaBeTeH TpetMaH (Carraro & Plebani, 2007).
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OcobeHo 3arpwxyBa (akTOT IITO OBHE TI'PEIIKM YECTO C€ HEBHUIIMBH 3a KIMHMYAPUTE M MAlUEHTHTE, IITO ja
OTe)XHYBa HUBHATa JETEKIMja W Kopeknuja. Bo Taa Hacoka, MoJepHaTa J1abopaTopHucka Ipakca ce CTPEMH KOH
UMIUICMEHTAalldja Ha CTAHAAPOU3UPAHU HPOLEAYpH, KOHTHHYHpaHAa eIyKallija Ha NEpCOHANOT M KOPHCTCHE Ha
WHPOPMATHIKA TEXHOJIOTHH CO IIeJl peayKIHja Ha TPEIIKUTEe U MoJo0pyBame Ha Oe30exnHocTa Ha manuenTot (Lippi
et al., 2023).

OBoj Tpyn MMa 3a LeJ [Ja NOHYIW IeTajHA aHallM3a Ha IpeaHalUTHYKaTa (a3sa Kako KPUTHYCH JAeN Of
naboparopuckara NpakTHKa, co (GOKyc Ha HajuecTHTEe H3BOPH Ha TPELIKH, HUBHUTE KIMHUMYKH HOCICIHIH U
COBPEMEHHTE CTPATErnyl 3a HUBHA IIPEBEHIMja M KOHTpoIHpame. [1pu Toa, ke OMpaTr MHTErpHUPaHU HayYHH TOKAa3U U
NIPENOpakyd OJl peJIeBaHTHA JIUTEpaTypa €O LeNd Ja ce IOTEHIMpa 3HAa4eHhEeTO Ha CHUCTEMCKH IIpHcTan |
MYITHIUCIUIIMHAPHA COPa0dOTKa BO YHAIIPEAyBamke Ha Ja0OpaTopucKaTa A1jarHOCTHKA.

2. LEJ

ImaBHaTa 1en Ha OBOj TPYA € [a Ce aHajJu3upa MpeaHanuTudkara (asa Bo JabOpaTopUCKOTO paboTeme, na ce
UICeHTH()UKYBAAT HAjueCTUTE TPEIIKK KOH Ce M0jaByBaaT BO Hea M [1a CE OIICHH HUBHOTO BJIHjaHUE BP3 KBATUTETOT
Ha JabopaTopucKuTe pe3ydarard W 6Ge30eAHOCTAa HA MALMEHTOT. lIpeKy CHCTeMaTcKa aHaiM3a Ha JIOCTaIlHaTa
JnTeparypa, ce MMa Hamepa jJa Ce NPHKaKe 3HAYCHETO Ha CTaHAapAu3amijara Ha OpOLELYpHUTE, MpaBUIHATA
elyKallija Ha 3APaBCTBEHHUOT MEPCOHAT W MMILIEMEHTALMjaTa HA KOHTPOJIHH MEXaHU3MH KOM MOXKAT [ia TO HaMauaT
OpojOT HAa MpCaHATUTHYKHA TPEUIKd. JOMONHUTENHO, TPYAOT K€ MOHYAH OCBPT Ha COBPEMCHHTE IPAKTHKH H
Operopaku KOM Ce IPUMEHYBaaT BO JabOpaTOPUCKHTE YCTAHOBM BO HACOKA HA YHANPELyBakbe HAa IPOLECOT Ha
coOuparbe, TPAHCTIOPT U IIOATOTOBKA Ha GHOJOLIKUTE IIPUMEPOLIH, CO IIEJT Ia Ce YKaXke Ha morpedara oj CHCTEMCKH
MIPUCTaN BO PELIaBambETO Ha MPOOIEMHUTE KOU IPOU3NIEryBaaT oJi oBaa Qasa.

3. MATEPUJAJI U METON

OBoj Tpyn e u3paboTeH Bp3 OCHOBa Ha KOMOMHMpaH MpHUCTal KOj BKIydyBa aHajM3a Ha MPAKTUYHO HMCKYCTBO
CTEKHATO BO pyTHHCKaTa paboTa BO MEAMUIIMHCKH OMOXEMHUCKH JIaOOpaTopHu, KaKo U KPUTHYKH OCBPT Ha pejieBaHTHA
JoMamrHa W MeryHaponmHa suteparypa. Ilpu oOpaboTkara Ha Temara Oea KOpHCTEeHH HH(opMamuu TOOMEHH Of
JMPEKTHO ClieNele Ha JTa0OPaTOPUCKUOT MPOLEC, CO aKIEHT Ha MpeaHaJMTHYKara (asa, BO IOBEKe 3IPaBCTBEHH
YCTaHOBH OJ] CEKYHIApHO ¥ TePLHjapHO HUBO. BKITydeHH ce monaTony 3a BUIOBUTE U 3a4€CTCHOCTA Ha TPEIIKUTE BO
NpeaHaTuTHYKaTa (aza, Kako ¥ HUBHOTO BIIMjaHHE BP3 aHAJHTHUKHUTE PE3YNTATH U KIMHUYKUTE OJUTYKH.
JlutepaTypHHOT Jen omdaka MOZaTOUM M HACOKH IPE3EMEHH OJ BOJCYKU MEI'YHapOIHH HOKYMCHTH M YIATCTBA,
kako mTo ce craHmapaute ISO 15189 3a memmmmHCKM nmabopatopum, npemopakute Ha Clinical and Laboratory
Standards Institute (CLSI), kako n HayuyHu cTaTuu 00jaBEeHH BO peHOMHpaHU cnucaHuja. CrieruuHl IpUMeEpU U
CTaTUCTHYKHU IOJATOLM C€ MPE3eMEHM Of CTyAud Ha aBTopu Kako Plebani (2017), Lippi et al. (2023), Carraro u
Plebani (2007), mTo ja mMOTBpAyBaaT Ba)XHOCTa HAa CHCTEMATCKHAOT MPHCTAll KOH KOHTPOJa Ha KBAJIHUTET BO
npeaHajguTHukara dasa.

KopucTeH e peckpunTHBEH METOJ 3a CUCTEeMaTH3alija Ha TOJAaToLKTe, a aHaiu3ara ce 0a3upa Ha KBaJMTAaTHBHA
NPOLIEHKA HAa PU3UIUTE U MOCIEAUIMTE KOM MPOM3JIETyBaar oJ] HajueCTHTe TPEIKH Bo oBaa (aza. MckycTBeHUTE
CO3HaHMja Cce CIOpPEeIyBaHH CO IOJATOLM O] JIUTEpaTypaTa co Lel Aa ce HACHTU(UKYBaaT 00xacTu co morpeda o
nonoOpyBame, Kako U Jia ce IPeUIOKaT KOHKPETHH MEPKH 38 MHHHUMH3HPAbhe Ha PH3UKOT.

4. PE3YJITATU

Bo nepronoT ox eqHa roguHa 6ea coOpaHu W aHaM3UpaHu BKymHO 15.000 Oroonku mpuMepoIy O MAIMEeHTH OJT
pas3IMuHKU KIMHUYKU OJyIeNIM Ha OOJHHUIIATA, KAKO W aMOYJIaHTCKH MAalMeHTH CO NIMPOKa MaToJIoTHja, co Lel Jia ce
yTBpAM (hpeKBeHIMjaTa, TUIIOT W BIMjaHUETO HA IPEaHAJUTHUYKUTE IPEIIKH BO Jlaboparopuckara mpaktika. Of
BKYIHHOT Opoj npumepony, Bo 1.260 ciydan (8,4%) Oea neTeKTUpaHM €HA WJIM IOBEKE NPEaHAIUTHYKH TPELIKH,
IITO ja MOTEHIMPa 3HaYajHOCTa Ha OBaa (ha3za BO MPOIECOT Ha Jaboparopucka aHaau3a. HajuecraTa mpeaHaauTH4Ka
rpemka Oeme Xxemonu3a, koja Oeme uaeHTudukyBaHa Bo 540 mpumeporu, omHocHo Bo 42,9% om cute
peructpupanu rpemku. CiieayBaa TpeIIK IOBP3aHU CO HEAOBOJIHO KOJMYECTBO HA MpUMepok (252 cmywan, 20%),
HernpaBmiiHa uaeHTHduKanyja Ha nanueHTor (189 ciayuan, 15%), norpenien u3dop Ha enpyseta (126 ciyuaun, 10%)
W HENIPaBWJIHO BpeMe Ha 3eMambe npumepok (153 cirydan, 12,1%). OBue noparony ce BO COMIACHOCT CO NPETXOAHU
CTYAMHU KOM YKa)KyBaaT JeKa MEXaHMYKH M TEXHHYKH (aKTOPH ce TNIaBHA MPUYMHA 32 XEMOJIN3a, KOja MaK BiIUjae Ha
TOYHOCTA Ha MoBekeTo Onoxemucku napamerpu (Lippi et al., 2011).
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Tabena 1. Hajuecmu npeananumuyuxyu 2pewiKu u HUGHU RPUYUHU

Tun Ha rpermika Omnuc Hajuectn npuyunnu

HeraBI/IJ'IHa TCXHHKaA Ha

Xemousa Pasrpan6a Ha eputponuTu BO BEHEOITYHKIINja, TPAaHCIOPTHPAbE CO

MIPUMEPOK BUOpaLUH, TOLHEHE BO

LHeHTpUYTHpambe

Henocrarok Ha npuMepok 3a HenoBonHo Bajewme KpB, Ipelika npu
HenoBonHo konmuecTBO A pHMEp A A pB, TP P

aHaIM3a TIOJTHEEhE Ha ETPYBETa

. HecnojyBame Ha mpuMepox co JIurica Wiy TpetIKd BO €TUKETHPAKE,

Henpasunna npentudukanyja

MAlUEeHT MeEIIambe Ha IPHMEPONH

Kopucreme Ha HeagekBaTHa HenmoBonao nHbOpMupame, YoOBeUKa
[lorpemien Bug Ha enpyBera

enpyBeTa rpemka

HecoonsetHo mpunpxxyBame 10
Banewe npuMepok BO MOTPeIHO
HemnpasunHo Bpeme Ha 3eMame TIPOTOKOJIM, HETIO3HABAKE HA

BpeMe
KJIMHHYKHAOT KOHTEKCT

N3Bop: ncTpaxyBame Ha aBTOPOT

On TabenapHHOT NpuKa3 Ha Tabena 1.ja wiycTpupa pacmpenendara Ha NPEaHATUTHYKUTE TPEIIKU CIOPE] THUIIOT,
Ipyu IITO jacHO ce 3al0enexyBa JOMUHALMjaTa Ha XeMOJM3aTa Kako HajuecTa rpelika. AHaiu3ara Ha
11a00paTOPUCKHUTE TTApaMETPH BO MPUMEPOLIMTE CO M 0e3 XeMOoJIn3a IoKaXka 3HAYUTENIHH pa3iiku. Bo npumepouure
CO XeMOJIM3a, CPEIHUTE BPEAHOCTH Ha KaJIMyM Oea CTaTHCTHYKY 3HAYMTENTHO MOBUCOKU (MeaujaHa 5,8 mmol/L) Bo
criopenda co mpumeponute 6e3 xemonusa (meaujana 4,2 mmol/L, p < 0,001), mTo moTBpAyBa AeKa 0CI0001yBabHETO
Ha KaJWyM OF OUITeTCHHWTE SPUTPOINTH BIMjac Ha pE3yNTaTHTEe NMpHKakaHW Ha Tabema 2. (Stephan, 2025). Hcro
Taka, BPEIHOCTHTE Ha Jakrtar jaexuaporeHasara (LDH) u acmaprar amunoTpancdepasara (AST) Gea 3HaunTEHO
TIOBUCOKH BO XEMOJM3UPAHUTE NPUMEPOIH, IITO yKa)XKyBa Ha MOXKHOCT 3a JIQ)KHO JMjarHOCTHUIMPAE HAa TKUBHO
OIITEeTyBamE (CIHKa 2).
Tabena 2. Bpeonocmu na 1a60pamopucku napamempu 60 npUMepouu co u He3 xemonusa

[TapameTap Konrpomna (Menmjana) Xemonmsa (Menujana) p-BpemHOCT
Kammym (mmol/L) 4,2 5,8 <0,001
LDH (U/L) 180 410 <0,001
AST (U/L) 25 60 <0,001

W3Bop: nctpaxyBame Ha aBTOPOT

I'pemrkure moBp3aHu co HACHTH(DUKALMja HA NALMEHTOT, MAaKO MO(PPEKBEHTHH BO OJHOC HA JPYrHTE, MMaa
HajroJIeMO KJIMHUYKO 3Hauewe Ouzejku Bo 12 ox ciyuyaurte AoBenoa /0 TEPANEBTCKH MHTEPBEHLMH Oa3upaHu Ha
MOTPENIHN TIOJIaTOLHM, a BO 5 ciydad pe3y/iTupaa co CEpHUO3HH KoMILIMKanuu. OBa ro HariacyBa 3HAYEHETO Ha
TOYHATa MJISHTU(HKAIMja Ha MTAIIMEHTOT, KOja € IPeIyCclIoB 3a 0e30eIHO yIpaByBambe CO OUOJIONIKUTE IPUMEPOLU U
pesyaraTure ol aHanu3uTe. BoBeayBameTO Ha CUCTEMH 3a OapKOOMpame W JIBOjHA MMPOBEpKAa Ha MPUMEPOLUTE BO
naboparopujara pesyarupaie co 30% HamanyBame Ha BakBHUTe Tpeniku (Zorbozan et al., 2022).

Bo ogHOC Ha moArOTOBKAaTa Ha MAIMEHTUTE, OCOOEHO 3Ha4ajHH 0ea TPEIIKUTE MOBP3aHU CO HEMOCTEHETO Ipen
3eMame NMPHUMEPOK 3a JMnujeH npodmi, koum Oea mpucyTHH Bo 18% on cimydamre. OBue NpuMepH IOKaxkaa
npocedHo 15% MOBHCOKM BPEAHOCTH Ha TPUIIHUIEPHAM, LITO MOXE Ja JOBEAE IO IOTpellHa [ujarHo3a M
HemoTpeOHa Tepamuja. 3aroa, yKakyBaMe Ha ToTpebata o momoOpa eIykalija W jaCHH HWHCTPYKIUH KOH
MAIMEeHTHTEe, KaKo ¥ CTaHIapIu3alija Ha ITOATOTOBKaTa mpex 3eMame npuMepok (Benati et al., 2022). Ucto Taka,
HEMpaBUIIHOTO BpEeMe Ha 3eMame MPHUMEPOK 3a XOPMOHAIIHM aHAlM3HM, Kako KOPTH30J, JIOBEAE 0 Trojema
BapHjaOMITHOCT BO PE3YNITATUTE, IITO € BO COMIACHOCT CO HAYYHUTE CO3HAHM]jA JieKa (PU3HOJIONIKUTE PUTMH Tpeda 1a
ce MOYMTYBAAaT 3a NpaBUJIHA HHTEPIPETaLH]a.

Tabena 3. Bnujanue na Hemouna n0020moeKa HA RAYUEHMOM 6P3 1aDOPaAmMOpUCKUme napamempu.

IIpoceuna BpeaHoct [Ipoceuna BpeaHoct [IpouenTyanna
ITapametap 0
(HeTouHa MOATOTOBKA) | (CTaHAap/aHA MOJATOTOBKA) pasnuka (%)
Tpurmunepuan (mmol/L) 2,3 2,0 +15
Kopruson (nmol/L) 450 380 +18

W3Bop: uctpaxxyBame Ha aBTOPOT
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3a BpeMe Ha CTyAujara, BOBEJCHU Oca HN3a MHTEPBEHLIUH, BKIIy4yBajku OOyKH Ha IEPCOHANOT, CTaHAapAn3alija Ha
MIPOTOKOJINTE 32 3eMame NPUMEPOLM M CHCTEMH 3a JBOjHa NpoBepka. [lo OBHE MHTEpBEHLMH, IPOLEHTOT Ha
MIpeaHaIuTHYKHU TPEIIKU ce Hamain of 8,4% Ha 5,2%, mTo IpeTcTaByBa CTAaTHCTHIKK 3HadajHa mpomeHa (p < 0,01).
Ocobeno Oemre 3abenekaHO HaMalyBamkbe Ha xemonms3ara ox 42,9% ma 30%, Kako M Ha TPEHIKUTE CO HEIOBOJIHO
KOJIMYECTBO NPUMEpOK, ko magHaa ox 20% Ha 12% (Tabema 4). OBume pe3ynraTu ykakyBaaT Ha royemara
e(EeKTHBHOCT Ha eIyKaTHBHUTE aKTHBHOCTU M UMIUICMEHTHUPAHUTE NPOLENYPU 3a KBAIUTET BO HAMAJIYBaHETO Ha
NpeaHaTUTHYKUTE TPELIKH.

Tabena 4. Epexm na unmepsenyuume 6p3 HAMAIY8aAre HA NPEAHATTUMUYKUME 2DEUUKU

Tun Ha rpemka [Tpen naTepBenmja (%) I[To nnaTepBenumja (%) Pazmuxa (%)
XeMomuza 429 30,0 -12,9
HenoBoJHO KOIHMYECTBO 20,0 12,0 -8,0
Henpasuina 15,0 10,0 -5,0
nieHTUHKAIH]ja

[Torpemex Buj Ha enpyBeTa 10,0 6,0 -4,0

W3Bop: ucTpaxkyBame Ha aBTOPOT

JlonomHMUTEeTHO, aHajnu3ara Ha BpPEMEHCKaTa IMHAMHMKA Ha TpPELIKUTE IIOKaka JeKa [0 BOBEAYBAaHBETO Ha
WHTEPBEHIIMUTE, OPOjOT Ha IPEIIKU C€ HaMalll U BO CHTE MECEYHH MEePHOIH, CO MoceOeH akKIeHT Ha MPBUTE ILECT
MecelH II0 BOBEAYBamhEeTO Ha IIPOTOKOIMTE, Kora Oele 3a0eseskaHo HamalyBambe 01 40% BO OAHOC HA NIPETXOJHUOT
nepron. OBa TO MOTBpAyBa BaXHHUOT MPUAOHEC HAa KOHTHHYHPAHOTO CIENCH-E M MOAAPIIKA Ha MEPCOHANIOT BO
OJIP)KYBam€ Ha KBAJIMTETOT. BO Taa cMucia, HeIOKYITHAOT OpOj HA IPELIKK BO IMOCICAHUTE TPU MECELH Ha CTyAMjaTa
JOCTUTHA HajHHCKO HUBO, IITO € M JOJIrOPOYEH WHIMKATOpP 3a ONPXKJIMBOCT Ha mocTurHarure pesynrtatu (Plebani,
20006).

HcrpaxyBameTo UCTO TaKa ja HCTaKHYyBa MoTpedara o[ HHTETPUPaH MPUCTAI KOH yIPaByBambe CO MPCaHATUTHIKHTE
a3y, BKIy4yBajkM elyKallija Ha MAalMeHTH M IEPCOHAl, MoN00pyBamkbe Ha KOMYHHMKalMjaTa Mely KIMHUYKHTE
ofyieNiy U Jaboparopujara, Kako ¥ BOBEAyBambe Ha aBTOMATU3UPAHHM CHCTEMH 3a WAEHTHU(UKALM]ja U TPAHCIOPT Ha
npumeporu. CaMo cO OBHE MEPKH MOXKE 3HAUMTENHO Jia CE€ HaMajaT MPEaHAMTHYKHTE TPEHIKM KOW Ce 4ecTa
NPUYMHA 32 HETOYHH PE3YNITaTH U MOCIIeIOBATEIHU KIIMHUYKH TPEIIKH.

Bo 3akiyuok, 1oOMeHHTe MOAATOIM ja IOTBpAYBaaT XeMoJM3aTa Kako HajuyecTa M Haj3Ha4dajHa MpeaHaTHTHUKA
rpemka, 4uj eexT Bp3 pe3y/ITaTuTe € KIMHUYKW PEeNeBaHTeH W 0apa KOHTHHYMPAaHU aKTUBHOCTH 3a MPEBEHIH]a.
I'penikuTe MOBp3aHU €O MACHTU(HKALHWjaTa ¥ MOIrOTOBKAaTa Ha MAlMEHTOT, KAKO M CO HEMPAaBHIHUOT M300p Ha
eNpyBeTH M BpeMe Ha 3eMarmbe IPHMEPOK, UCTO Taka MPETCTaByBaaT CEPUO3CH MpoOIieM, HO ce pelayuupaar co
CHCTEMAaTCKH MHTEPBEHLMU M CTaHIapau3alrja. MIuieMeHTanujaTa Ha eqyKaTHBHH H TEXHUYKH MEPKH 3HAYUTEITHO
ja momoOpu KBaMTeTHAaTa KOHTPOJIA BO JabopaTtopujara u ja 3rojieMu 0e30eJHOCTa Ha MAI[UCHTUTE.

5. IMCKYCHJA

Ipeananutuukara (a3a, Mako Ha MPB MOIVIE] HU3MIeHa KAaKO ,,[IOMAIKy BaXKCH NENl Of JIaO0pPaTOPHCKHUOT MPOIIEC,
BCYIIHOCT IPETCTaByBa OCHOBA Ha KOja C€ TEMEJHM TOYHOCTA Ha CHUTE MOHATAMOIIHU aHAIM3U U MHTEPIPETAHH.
HcrpaxcyBamara yKkaxKyBaar Jieka TOKMY BO oBaa (ha3a ce ciydyBa HajroJeMHOT Opoj Ha JabOpaTOPUCKH TPEIIKUA —
criopen moBeke u3BopH, mery 60% u 70% on cuTe TPeuIKu BO J1aO0OPaTOPHUCKO PabOTEHE Ce JOIMUPAHH TOKMY TyKa.
Toa 3HauM Aeka npe; MPUMEPOKOT JypPH U Jia CTUTHE JI0 aHAJMTUYKATa arnapaTrypa, MOCTOH rojieMa Bep0jaTHOCT Ja €
Beke KOMIIPOMHUTHPAH, IIITO ja 3arp0O3yBa BAIHIHOCTA HA IETOKYITHAOT J¥jarHOCTHYKH MPOIIEC.

OBaa ¢asa omdaka MHOTY TMOBEKke OIl CaMmoO ,Balekhe KPB WIH ,3eMeme NmpuMepok™ . Taa BKIydyBa KIIydHU
AKTHBHOCTH KakO INTO c€ KIMHMYKA OIIyKa 3a aHalnW3a, KOMYHHKal{ja CO MAIMEeHTOT, HEroBa IIOIrOTOBKA,
NIPaBUJIHO IIOTIOJIHYBake HA yHart, nAeHTH(HUKanMja, N300p Ha COOABETEH THUIN M KOJIMYMHA HAa IPUMEPOK, N300p U
pelocien Ha erpyBeTH, TEXHHKA Ha BaJIeHkhe, YCIOBH Ha TPAHCIIOPT, CKIAaJUpame M IMOATOTBYBAIbE 33 aHAIIM3A.
Cexkoja o/ 0BHE TOUKH MOXKE J]a PETCTaByBa PU3UK 3a I0jaBa Ha Ipellika Koja MOXe Jia BIHjae Ha pe3ylTaTHTe H,
Kako nmocjeanna, Ha KIMHUYIKUTE OJJTYKH.

Ha npumep, eneH of HajuecTuTe NpoOJeMH — XeMOJIM3aTa — HAjueCTO HACTaHyBa KaKo Pe3ylTarT Ha HelpaBHIHA
TEXHHKa Ha 3eMame KpB (KaKo MPEMHOTY CHJIHO MOBJIEKYBambe Ha KIMIOT Ha LINPHILL, yroTpeda Ha UIlia co mpemai
JIUjameTap, Mpenoiro TpaHCIopTUpame 0e3 neHTpudyrupame Wi mpeKyMepHa TorunHa). [locnenuiure Moxe 1a
OuaT CepHO3HU — JakHO TokadeH kanuyMm, LDH, AST win nHamaneHa mimko3a, IITO MOXe J1a TOBE/AE JI0 TIorpenTHa
Tepamnuja, BKIyIyBajKd aAMUHUCTpAIMja Ha KaJIIMyM WIA HHCYIHH KOTa TOAa HE € HEONXOAHO, CO TOTEHIIHjaTHO
CEPUO3HH MOCIEIHIIH.
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Hcro Taka, HempaBMJIHATAa WAEHTH(UKANMja Ha IAIMCHTUTE OCTaHyBa Mely HajONAaCHHUTE IpEaHaIUTHUKU
rpemky. Bo peanHa KiIMHUYKA IIpakca, Toa MOXKeE Jia Pe3yJITHpa CO JUPEKTHA 3arPO3EHOCT Ha JKUBOTOT — JIOKOJIKY Ha
NpUMEp pPEe3yNTaTUTe HA €IeH NAlMEHT OWAaT NPHUNUINAHW Ha IPYI, MOXKEME Ja MMaMe CHTyalluHl Kajie ce
aJIMUHICTPHpa Tepandja Bp3 OCHOBAa Ha TyrW Jaboparopuckn Haomw. CeTo Toa yKaXyBa Ha WTHa mOTpeda oxn
PUTOPO3HHM TIPOTOKOJHM 3a BepH(HKalija Ha WACHTHTET, CO HAjMalNKy JBE HE3aBHCHH HICHTU(UKAINCKH
nHpOpMaIuH (MMe, Ipe3uMe, MaTHICH Opoj, JaTyM Ha parame, 0apKoJ UTH.).

Jluckycujara 3a BIMjaHHETO HA BpPeMeTO M YCJOBHTe Ha TPAHCIOPT HE CMee Ja c€ UTHOopHpa. MHOTY aHanmm3u ce
BPEMEHCKH YyBCTBHTENHH. Ha mpumep, mmko3a ce HamalyBa CO TEK Ha BpEMe IMOpajayl KIETOYHA MeTabonn3almyja
aKo He e craOWIM3MpaHa, J0/eKa JIaKTaT U aMOHHjaK Mopa Ja Oujar TpaHCIOPTHPAaHU Ha Mpa3 M aHaJM3HPaHU BO
KpaToK BPEMEHCKH HMHTEpBaJ 3a Ja ce JoOMjaT TOuHM pe3ynrard. HemounTyBame Ha BakBUTE YCIOBH MOXE J1a
pe3yaTupa co JIaKHO HOPMAJHM WM aOHOpPMaJHM pPE3y/iITard, IITO IO KOMIIPOMHUTHpa LETUOT IHjarHOCTHYKH
mpouec.

Jlpyra decTa u onacHa rperika € HeloYnTyBame Ha MPaBHJIHHOT Pefoc/ie] Ha MOJIHelhe HAa eNPyBeTH, [ITO BOAU
JI0 KOHTaMHuHaluja Mery agutusure. Ha npumep, ako EDTA-coapsknuBa enpyBera ce HallOJIHH Mpef erpyBeTara 3a
cepyM, MOXE Jia /10jJ€ A0 JIa)KHO HHCKH BPEIHOCTH Ha KAJIIHMYM HIIH JKEJIe30 — KPUTUYHO BAXKHU IApaMETPH BO
OIIpEICHN KINHUYKH COCTOjOH.

KnuanukoTo BIMjaHHe HA OBHE TPEUIKH HE € CaMO XHIIOTETHYKO — TOA € PEaTHOCT KOja CEKOjIHEBHO CE CpeKaBa BO
nmaboparopuckata u OonHWYKara mnpakTtuka. JlaxknHo mnokadeH INR Moxe nga noBeme 1O TpeKWHYBame Ha
aHTUKOAryJIaHTHA TepaIwja, T0JeKa JaXHO HU30K XeMOITIOOWH MOJXKE J1a pe3yiThpa co HemoTpeOHa TpaHcdysuja.
JiBaTa cIydad HOCAaT MOTEHIMjanHOo (artanHu nociaequnn. OCBeH Toa, TOBTOPHOTO 3€Mamke Ha MIPUMEPOLH, 0COOEHO
Kaj ciIadM, XeMOAMHAMUYKNA HECTaOWIIHM WM NEJUjaTPUCKH ITallMeHTH, NMPEeTCTaByBa U (U3WYKH M ICHXOJIOIIKU
TOBap, KOj JOIOJIHUTEIIHO ja HapylyBa jgoBepbara BO 31paBCTBEHHOT CUCTEM.

[peBeHnyjara Ha NMpeaHaJUTUYKK IPEIIKA MOpa Jia C€ 3aCHOBA HA MHTEIPUPAH IIPUCTAN KOj BKIYYyBa CTAaHIAP/IH,
enyKanmja, epajgyanmja W KomyHukanumja. Cranmapausaimjata npeky COIl (craHmapaHu OnepaTUBHH
NpoLeAypH) U HUMILIEMEHTanujaTa Ha MelryHapoauu Boauuu kako ISO 15189 mmm CLSI nokymeHnrtute, naBaar
CTPYKTYpHa paMKa Bp3 KOja MOXKE Ja ce rpaad cucrteM 3a kBanmuTeT. Ho Tme camm mo cebe He ce JOBOJIHHU.
YoBeuyknoT (hakTop OCTaHyBa JOMHHAHTEH — IOPaJAW INTO KOHTHHYHpaHaTa eaykanuja ¥ oOyka Ha IEpPCOHANOT €
KiIy4Ha anka. McrpaxyBamara IOKaXKyBaaT JieKa JTa0OpaTopuW KOM pEeNoBHO 0OydyBaaT MepcoHan Oemeskar
3HAYMTEITHO TOMAaJI OpPOj Ha TPEIIKH.

HUcto taka, nngopmaruukute cucremu (LIS) urpaar 3HadajHa ymora Bo aBToMarn3aliija U clieickhe Ha IPOIecoT —
07 MOMEHTOT Ha PErucTpanyuja Ha MAlHUeHTOT A0 W3/aBame Ha pe3ynTar. ABTOMATCKa IeHepalja Ha €TUKETH CO
Oapkoi, BepuduKauja Ha ynaTu, cjeAeHhe Ha BpeMe Ha TPAHCIIOPT, C€ caMo Jied O (yHKIMOHAIHOCTUTE KOH I'o
HaMalTyBaaT IIPOCTOPOT 3a YOBEUKa TPelIKa.

KomyHukarjara mery 1a00paTOpPUCKHOT M KJIMHHUYKHOT THUM € YIITe €IeH KIIydeH achekT. JlabopaHTOT wiu
OnoxeMH4YapoT He cMee Ja Ouie HM30JIMpaH ,,TeXHH4Yap, TyKy aKTHBEH YYECHHK BO J[MjarHOCTHYKHUOT MpOLEC.
[MoBparHara nHdopmaiuja KOH KIMHUYAPOT — Ha IPUMEp, U3BECTYBabE JeKa IPHUMEPOKOT € XeMOJIM3UPaH WK JeKa
HE € BO COIIACHOCT €O GapaHUOT TECT — MOXKE J]a TO CIACH MAIUEHTOT OJf HECOOJBETEH TPETMaH.

On acmekT Ha 3ApaBCTBEHaTa €KOHOMM]ja, MPEAHATUTHUKUTE T'PEIIKH BOJAT A0 3TOJIEMEHH TPOILIONM — JUPEKTHU
(TTOBTOpEHM TECTOBHU, HOBO 3€Mame MPUMEPOK) W MHAMPEKTHH (TIOTPEIIHY TEPAINH, JOIOIHUTEIHA JI1jarHOCTHKa,
MIPOIOIDKEH OONHUYKH mpecToj). [IpeBeHImjaTta Ha TAKBH TPEIIKH, HaKO MOXKEOH mmopa30upa movYeTHa HHBECTHIIHN]ja
BO 00yKa, CUCTEMH M KOHTpOJIa Ha KBAJIMTET, JOJITOPOYHO 3HAYM 3aIITE/Ia HAa PECYpCH M — HajBa)KHO — 3aITUTA Ha
MAIMEHTCKUOT XHUBOT U 37IpaBje.

3aroa, MOXe Jla Ce 3aK/Iy4Yd JieKa KBaJMTeTHATa U Oe30emqHa JabopaTopucKa JUjarHOCTHKA 3allOYHYBA YIITE TP
CaMOTO TeCTHpame — BO IpeaHaIMTHYKaTa (asa. 31paBCTBEHUTE YCTAHOBH KOM cakaar aa o0e30eaar BpBHa yciyra
MoOpa Ja BJOXYyBaaT BO YyHalpeoyBame Ha oBaa (aza CO HMCT MHTEH3UTET Kako M BO HabaBKka Ha HampeaHa
TEXHOJIOTHja MM BUCOKOOOYYEeH aHAIMTHYKH Kazap. CaMo Taka MOXKE Ja ce rapaHTHpa LeJIOCHA BaJIMJHOCT Ha
71a00paTOPUCKHUTE PE3YATATH U J0BepOa BO HUBHATA KIMHUYKA HHTEPIIPETAlH]ja.

6. BAKJIYUOK

[Mpeananuriukara ¢as3a Bo JabopaTropuckara MEAUIMHA € €HA OJl HajKPUTHYHUTE W MCTOBPEMEHO HAjpaHIIMBHUTE
(ha3u BO IEIMOT NPOILEC Ha Ja0OPaTOpUCKO TecTupame. Mako He BKIIyuyBa AMPEKTHA aHAJIM3a WM MHTEPIIpETalnja
Ha pe3yNTaTHTe, Taa MPeTCTaByBa OCHOBA BP3 KOja ce IpaJii BaJIMJHOCTA M TOYHOCTA Ha CEKOj J1TaOOpaTOPUCKH HAO.
Osgaa (ha3a 3amouHyBa CO KIMHUYKAaTa OJUTyKa Jla ce mobapa opeseHo J1ad0paToOprCKO HCIUTYBAE U 3aBpIIyBa CO
IIpUeM Ha TIOJrOTBEH NMPHMEPOK BO Jaboparopujara. Bo pamkuTe Ha OBOj BPEMEHCKH M NPOIECEH MHTEPBAI ce
oIBMBAaaT OpOjHM YEKOpH, BKIYYyBajkH KOMYHHKAIHja CO TMAIMEHTOT, MOATOTOBKA, HIECHTH(UKAIMja, BaJCHE
MIPUMEPOIH, N300 Ha aUTHUBH U CaZ0BHU, TPAHCIIOPT, CKIAJUPAhEe U JOKYMEHTAIIH]a.
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EBuaeHTHO € neka cekoj o1 OBME YEKOpU € IMOTEHLMjajHa Toyka Ha rpelika. BeymHocT, moBeke MeryHapOaHU
CTYAMM W TpPOIEHKU IOTBpAyBaar aeka Hajx 60% ox cute 51abopaTOpUCKH TPENIKH MOTEKHYBaaT TOKMY Of
nmpeaHanuTHdkaTa ¢a3za. OBa ja MO3WIMOHKMpa OBaa (a3a Kako €leH Ol Haj3Ha4ajHUTE (aKTOpH KO BIHjaaT BpP3
KITMHAYKaTa TOYHOCT, JFjarHOCTHYKaTa eprukacHOCT, 6e30e1HOCTa Ha TTAMEHTUTE U KPajHUOT MCXO/] Ha Tepamnujara.
3a xai, BO KIIMHWYKATa [Ipakca, 0Baa (a3a 4ecTo € MOTLEHETa, U HEAOBOIHO KOHTPOINPaHa, 0COOCHO BO YCJIOBH Ha
OTpPaHMYEHU PECypCH, HEIOBOJCH Kaaap, HEITOBOJHA OOyKa M HEleJIOCHa KOMYyHHKaIija Mery nmaboparopujara u
KIMHUYKHOT IIEPCOHAIL.
I'pemxure Bo oBaa ¢aza MoOXaT Ja UMaaT Pa3IUdHA (OPMH: O TMOTPEIIHAa HACHTH(HUKAIWja Ha TAalUCHTOT H
HEJIOBOJIHA MOATOTOBKA (HEJOCTAaTOK Ha MOCT, (PM3MYKa aKTHBHOCT, BHEC HA JIEKOBH), 10 XEMOJIN3a, KOHTAMHHAIIH]a
Ha MPUMEPOKOT, U300p Ha HECOOBETHA €NpPYBETa WIM HECOOJBETEH TpaHCIOpT. OBUE IPEIIKN MOXE Ja J0Beaar 10
HETOYHHU Pe3yNITaTH, KOW JUPEKTHO BIMjaaT Ha KIMHUYKUTE OUTyKH. Ha mpumep, Ja)kKHO MOKaueHW BPEJHOCTH Ha
KaJIMyM MOpajyd XeMOJHM3a MOXeE Ja IpeJu3BHKaaT HEONpaBlIaH TPETMaH 3a XUIIEPKaINEMHja, J0JeKa HEeIOBOJIHO
MOCTEHE MPE JIUITUICH MPodUI MOXKE Jja pe3yiITHpa CO JIaXKHO JMjarHOCTUIMPaHa XUIIEPIIUIUAEMU]a.
Hangop o KIMHUYKUTE MOCIEIULM, MPEaHAJUTUUKNATE TPEIIKd UMaaT U (PMHAHCHCKH, OPTaHU3alMCKH ¥ €THYKU
uMIIMKanuy. [IoBTOpHO 3eMame MpHMepony, MoTpeda Of MOBTOPHH aHAIN3H, AOTOJHHUTEIHH IHjarHOCTHYKH
MIPOLEAypH, IPOJIOHTUPAHN XOCIHUTANN3AMN U TypH IPaBHH HOCIEANIH TOPaIy HETPaBHIHA IWjarHo3a — CETO Toa
3HAYM 3rOJIEMEHH TPOLIOIM M HapylleHa JoBepda Ha MAalMCHTUTE BO 3APAaBCTBEHHOT CHUCTEM. Bo WyBcTBUTENHH
KITMHAYKA COCTOjOM, KaKko aKyTHH HHQEKIUH, WHPAPKTH WM TOKCHYHH COCTOjOM, MYpH W KPaTKH OMIOXKYBarmba
MIOpaJy TPEUIKH BO MPUMEPOKOT MOXKE 1a JOBEJAT 10 CEPUO3HH ITOCIEIUNH, BKIYTYBajKH OUIOKECH TPETMaH WIN
JypH | 3arpo3yBambe Ha )KUBOTOT.
OHa mTo € 0COOSHO BaXXHO € JIeKa NMPEaHATUTUYKUTE TPELIKK BO HAjTOJEM JeNl Ce MPEBEHTHBHU U MOXE Jla ce
MHUHHUMH3UpaAaT CO COOABETHU CTPATCTHU. KJ'IyLIHI/I aJIaTKH BO npeBeHquaTa BKJIy4YyBaar:

e Konrunympana odyka u exykanuja Ha 3JpaBCTBEHHOT [IEPCOHAI;

e Jacum u npenusHn COII (ctangapaHu onepaTuBHA NPOLEAYPH);

e Hmnuementanuja Ha Laboratory Information Systems (LIS) 3a aBTomaru3aiuja Ha MpoOICCHTE;

e Cuegeme M aHAIM3a HAa HHAMKATOPH 32 KBAJIHTET, KAKO MPOLEHT HAa XEMOJIM3a WIM HENpaBHJIHA

HUACHTU(DHKAIIN]A;
e Pa3puBame Ha KOMYHHKANHja moMery JJa0opaTOPUCKUTE M KIHHHYKHTE THMOBH;
e HmmiemeHTanHuja HA MelyHAPOAHH CTaHAApAd 3a KBajauter (Ha mp. ISO 15189), xom Hamaraar
BOCIIOCTaBYBamb€ HA CHCTEM 3a CJIE/ICHE, KOHTPOJIa M KOHTHHYHNPAHO TTOJ00pyBambe.

BoBeyBameTo Ha pUrOpPO3HH CTaHAAP/M U aKpeauTalija He Tpebda Jia ce riesia Kako OMpOKpaTCKU TOBAp, TYKY Kako
MeXaHHU3aM 33 OCHTYPYBalbe Ha MHTEIPUTETOT U BEPOAOCTOJHOCTA Ha Jlabopatopuckute pesynraru. Jlaboparopuure
KOM TH UMIUICMCHTHpPAaT OBHE CTaHIApAM HE CaMO INTO THM HaMalyBaaT TPEHIKUTE, TyKy M ja 3rojeMyBaar
euKracHOCTa, A0BepOara U Mer'yceKTopcKaTa copaboTKa.
Ha kpajot, npeananutuykara ¢asa Tpeba a ce nperno3Hae He caMo Kako ,,[IOATOTOBKA ‘TYKY Kako CYIITHHCKH JIEJT Of1
MEIUIMHCKAaTa JIMjarHOCTUKA W TpeTMaH. be3 CcTa0WjieH W CTaHAapAeH NpeaHaJIUTHYKH MpoLec, IypH |
HajMoJIepHaTa aHAJIMTHUYKA TEXHOJIOTHja HeMa Jla MOXKe Jla 00e30eaH KBaJINTETHH pe3yATaTH. 3aToa, CHCTEMCKHOT
NIpUCTaN KOH YNpPaByBame CO KBAJUTETOT BO NpeaHANNTHUKarTa (asa € He caMO IOXKEIHO, TYKy M HEOIIXOIHO 3a
CEKOj 3/IPaBCTBEH CHCTEM KOj L1eJIM KOH 0e30e1Ha, ehMKacHa U NMallueHT-OPUEHTUPAHA TPIKa.
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Abstract Stem cell research has opened new avenues in regenerative medicine, offering promising solutions for
tissue restoration and regeneration. Among the various sources of stem cells, dental pulp has emerged as a rich
reservoir of mesenchymal stem cells (MSCs) with remarkable regenerative potential. Pulp stem cells derived from
primary and permanent teeth have attracted attention due to their unique biological properties and clinical
applications. Primary teeth, despite being temporary structures, contain a rich source of MSCs during early
childhood development, while permanent teeth provide a more abundant and accessible reserve of stem cells during
adulthood. The aim of this paper is to investigate the biological characteristics and therapeutic potential of pulp stem
cells derived from primary and permanent teeth. Stem cells extracted from the dental pulp represent a significant
interest in regenerative medicine due to their unique properties and accessibility. Through a comprehensive review
of the existing literature and empirical research, this paper aims to clarify the different qualities of pulp stem cells
from both primary and permanent teeth, exploring their regenerative capacities and therapeutic indications. By
evaluating their potential for differentiation, immunomodulatory effects and clinical applications, this thesis
provides valuable insights into the use of dental pulp stem cells for tissue and regenerative therapies. For the
realization of this paper, we compiled a survey questionnaire that contained several questions for the respondents.
According to the data obtained from a total of 100 respondents, of whom 53 were female and 47 were male. Of the
male population, 47, 17 were medically educated, 30 were medically uneducated. We obtained data that most of
them are not familiar with the procedure. Women are more susceptible with 53%. Despite the significant therapeutic
potential of stem cells dental pulp cells, several challenges remain to be overcome to fully realize their clinical
potential and maximize their impact in regenerative medicine. The application of dental pulp stem cell-based
therapies from preclinical research to clinical applications requires rigorous validation of their safety, efficacy, and
scalability in clinical trials. Collaborative efforts between researchers, clinicians, regulators, and industry partners
are essential to navigate regulatory pathways, secure funding, and advance dental pulp stem cell-based therapies
toward clinical adoption.

Keywords: stem cells, primary teeth, permanent teeth, indications, therapy.

MATHUYHU KJIETKHA O] ITYJIITA HA MJIEYHU U TPAJHHU 3ABU - BUOJIOIIKHA
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Cama Hamkosa
®dakynreT 3a MEIMIIMHCKH HayKu, YHuBep3urer ,,I 'one demues “— Ltum, Pemy6nuka CeBepHa
Makenonuja, sanja.naskova@ugd.edu.mk
AH-Mapu Bacuaesa
®dakynreT 3a MEIUIIMHCKH HayKH, YHHUBep3uTeT ,,[ one emdes “— LlTum,Pemmybnmnka CeBepHa
Makenonuja, anmari.153598 @student.ugd.edu.mk

Pe3nme lVcTpaxyBameTo Ha MaTHYHHWTE KICTKH OTBOPH HOBU MATHINTAa BO PEreHEpaTHBHATA MEIUIMHA, HYIC]KU
BETYBAaUYKH pEIICHHja 3a pecTaBpaldja W percHepandja Ha TKuBata. [loMery pa3jnWYHHTE HW3BOPH HA MATHYHH
KJICTKH, 3a0Hara Iyima ce IojaByBa Kako OoraT pe3epBoap Ha Me3eHXMManHH MaTwdHH kietku (MSCs) co
W3BOHPE/ICH PEreHepaTUBEH MOTEHIMjall. MaTHYHHUTE KJICTKU Ha IMyJrnara JOOWEHH OJ MIICYHHUTE W TPajHUTE 3a0u
ro IPHUBJIEKOAa BHUMAHHETO MMOPAJAX HHUBHHUTE MOCEOHH OHMOJIOIIKH CBOJCTBA M KIMHUYKUATE MPUMEHH. MIICUHUTE
3201 ¥ MOKpaj Toa MITO C€ MPUBPEMEHU CTPYKTYPH, coapkaT Oorat m3Bop Ha MSC 3a BpemMe Ha PaHHOT JSTCKU
pasBoj, moaeka TpajHuTe 3a0M 00e30eayBaarT MooOWIHA M JOCTalHa pe3epBa HAa MATHYHU KIETKA BO TEKOT Ha
3penocta. Llenta Ha OBOj TPYZ € HCTpaXyBame HA OMOJIOMIKUTE KapaKTEPUCTHUKH W TEPANeBTCKUOT MOTEHIMjall Ha
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MaTHYHUTE KJIETKH OJ1 MyJrna J0OMEeHH O/l MIICUHH U TpajHU 3a0u. MaTUuHHUTE KJICTKH W3BJICYEHH 01 3a0HaTa ImyJma
NpeTcTaByBaaT 3HAYMTENICH HMHTEPEC BO pEreHepaTHBHATA MEIUIMHA ITI0paJud HUBHUTE YHHKATHH CBOjCTBA M
npuctansocT. [Ipexy ceondaTtHo NCIMTYBame HA MMOCTOSUKATA JIUTEPATYpa U EMIIMPUCKO HCTPaKyBambe, OBOj TPY.
MMa 3a IeJ Aa TH pa3jaCHU Pa3IMYHUTE KBAIUTETH Ha MATHYHNTE KJICTKH O ITyJINa M OJ MJICYHHUTE U OJ TPajHHUTE
320, WCTpaXyBajKkl TM HUBHHUTE PETCHEPATHBHU KaNAUTETH W TepamneBTCku nHAWkanuu. Co eBanyandja Ha
HUBHHUOT TOTCHIHjaN 32 TU(epeHrjaija, IMyHOMOAYIATOPHA e(eKTH M KIMHUYKH aIlUTHKaIlii, OBaa Te3a JaBa
BpPEOHM CO3HAHMja 332 HCKOPHUCTYBAamE HA MAaTHYHHUTE KJIETKH OJ 3a0HaTa ITyJma 3a TKHBOTO M PETCHEPATHBHU
Tepanuu. 3a peaim3aiija Ha OBOj TPYH COCTaBHBME aHKETCH IPAIIaTHUK KOj COJApPJKEIIe HEeKOJKY Ipamlama 3a
ucnutanunute. Crnopen nodueHure noxarouy o BKynHo 100 ucnuranuny ox kou 53 Ouite o xeHCKH o u 47 of
Mamiku moj. O MamKuoT mon BKymHO 47, 17 Owine MeaunuHCKU oOpa3zoBanu, 30 MEAMIMHCKH HEOoOpa30BaHHU.
JloObuBMe MoJaTok jAeka MOBEKETO O] HUB HE Ce 3alo3HacHH co mporenayparta. [loBeke ce MOMIOXKHH JKEHHUTE CO
53%. 1 nokpaj 3HaUNTEITHUOT TEPANEBTCKHU ITOTEHIIMjaJl HA MATUYHUTE KJIETKH Ha 3a0HaTa ITyJIra, OCTaHyBaar Jia ce
COBJaJiaaT HEKOJIKY NPEIW3BUIM 3a IEJIOCHO Ja Ce peaJM3upa HHUBHUOT KIMHWUYKHM IOTEHLHWjal W Ja ce
MaKCHMH3Mpa HUBHOTO BIIMjaHUE BO pereHepaTuBHaTa MeauiuHa. [IpuMenaTa Ha Tepanuu 6a3upaHu Ha MaTHYHHUTE
KJIETKU Ha 3a0HaTa Iyjma oJ MPETKINHIYKA UCTPaXXyBamka BO KIMHUYKM AIUIMKAIMK Oapa pUropo3Ha BalWIanija
Ha HUBHATa 0e30eHOCT, epUKACHOCT U MPUCIIOCOOINBOCT BO KIMHIHYKUTE UCIINTYBama. KoaabopaTUBHHTE HANIOPH
moMery HMCTpaXyBauWTe, JIEKApUTE, PETYIaTOPUTE M HHIYCTPHUCKHTE MapTHEPHU C€ O CYIITHHCKO 3HAUCHE 3a
JBIDKCH-E 110 PETYIATOPHUTE MATHUINTA, Aa ce 00e30ean (puHaHCHpame U J1a ce yHampenaT TepanuTe OasupaHu Ha
MaTHYHH KJIETKM Ha 3a0HaTa ITyJra KOH KIMHUYIKO YCBOjyBambe.

Knyunu 300poBH: MaTHYHHN KJICTKH, MJICYHHU 320U, TpajHN 320, MHIUKALIUH, TEPATIHja.

1. BOBE]]

HctpaxyBameTo Ha MaTHYHHM KJIETKH HYJIM HOBU NATHINTA BO pEreHepaTHMBHATa MEJULIMHA, HYJE]KH BETYBAauKH
pellicHHja 3a pecTaBpaldja U pereHepaiyja Ha Tkuata. [lomery pas3inyHUTE U3BOPH HA MAaTUYHU KIICTKH, 3a0HATa
myJama ce IojaByBa Kako Oorar pe3epBoap Ha Me3eHxuMmanHud wMatudnd kietku (MSCs) co u3BOHpeneH
pereHepaTHBeH MOoTeHIKjall. MaTHYHUTE KIETKH HA MyJnata JoOOMeHH OJf MICYHHUTE U TPajHUTE 320U ro MPUBIEKOA
BHUMAaHHETO TTOPAJN HUBHHUTE MOCEOHM OHMOJOIIKKA CBOjCTBA M KIMHUYKH NPUMEHHU. MIeuHuTe 320U U TOKpaj Toa
LITO C€ MPUBPEMEHHU CTPYKTYpHU, coapxkar Oorat m3sop Ha MSC 3a Bpeme Ha paHHMOT JCTCKH pa3Boj, J0jeKa
Tpajuute 3abu 00e30eqyBaar MOOOMIHA W [OCTalHA pe3epBa HAa MAaTHYHUA KIETKH BO TEKOT HA 3peNoCTa.
Pa30upamero Ha OUOJIOIIKATE KAPAKTEPUCTHKK M TEPANEBTCKUTE WHIUKAIUK HA MaTUYHHUTE KICTKH HA MyJIarta €
Ba)KHO 32 YHAIPEAyBamke Ha pereHepaTUBHATA MEIUIINHA.

OBOj TpyX " UCTpaKyBa OMOJIONIKHTE CHEUU(PUIHOCTH HA MAaTUYHUTE KJIETKH Ha ITyJrara JOOWeHH OJ MIICUHH U
TpajHH 3a0M, MCTPaXKyBajKu TI'M HHUBHHUTE CIIOCOOHOCTH 3a audepeHuyujanvja, UMYHOMOAYJIATOPHH e(eKkTH u
MOTEHLMjaJJHA TepaneBTCKU aruikauuu. [Ipeky mperiienyBambe Ha TEKOBHATa JIUTEpaTypa M CIPOBEAYBame
€MITUPUCKO MCTPaKyBame, OBaa CTyJuja UMa 3a IeJ1 J]a Ce OCBPHE Ha Pa3jIMYHUTE KapaKTePUCTHKU Ha MaTHYHUTE
KJIETKHU OJ1 3a0HaTa I1yJina ¥ HUBHATA B)KHOCT BO MH)KEHEPHUHT Ha TKMBATA U pereHepaTHBHATA MEUIIMHA.

[Ipexy MyITHAMCUMIUIMHAPEH MIPUCTAI KOj omdaka KJIeToYHa OUO0JI0THja, UMYHOJIOTHja M KJIMHUYKA MEAMIMHA, OBOj
TpyA ce o0uIyBa Jia MPHU0HECe KOH 3roJIeMyBarhe Ha 3HACHETO OKOIy yIoTpedaTa Ha MATHYHHU KJIETKH O] IMyJIra 3a
TeparneBTCKH nHTepBeHIrd. OHa MITO TY M3/IBOjyBa MATUYHUTE KIIETKH OJ1 3a0HAaTa IyJia € HUBHATA IOCTAHOCT OJI
MJICYHUTE W Off TpajHUTE 320U, HYJEjKH TTOCEOHU MPEJHOCTH 33 PEreHePATUBHU AIUIMKAIIMU BO Pa3MYHU (a3u o1
JKHBOTOT. 3HAUCHETO HA MPOYYYBAHETO HA MATHYHUTE KICTKH O] 3a0Hara mysma JOOHUEHU OJ MJICYHU U TPajHU
320K JIe)KM BO HHMBHHOT MOTCHIMjal Ja ja PEBOJYIMOHU3UPAAT pereHepaTHBHATA MequIMHA. MileuHuTe 3a0W,
00e30eayBaaT BpeJeH U3BOp Ha MAaTHYHHUTE KJIETKH O] 3a0HaTa IyJIa 3a BpeMe Ha PaHUOT JETCKU Pa3Boj, AojeKa
TpajHuUTE 320 HYJAaT KOHTHHYUPAH pe3epBoap Ha MaTHYHU KIIETKH BO TEKOT Ha 3pEJIOCTa.

I'maBHa 1ex Ha OBa MCTpaxyBame € Jga ce 00e30enu ceomndareH mperyiea Ha OUOJIOIIKUTE KapaKTePUCTHKH Ha
MaTHYHHUTE KJIETKU OJ 3a0HaTa ImyJina JOOMEeHH O MIICYHU M TPajHH 3a0H, BKIYYYyBajKku ja HUBHaTa MOp(oIorHja,
(heHoTHIl, MOoTEeHIHjal 3a AudepeHIujanrja 1 IMyHOMOYJIaTOpHH ¢BojcTBa. OCBEH Toa MOTPEOHO € Ja ce NCTpaXKaT
TEPaNieBTCKUTE MHANKAIMK W AIUIMKA[MUTe HA MAaTUYHUTE KIETKH O] 3a0HaTa IyJila BO MH)KCHEPUHT Ha TKUBATa,
3a0bHaTa pereHepanuja, HeBpopereHepanyjara 1 ApyruTe o0JacT Ha pereHepaTUBHATA MeIUIMHA.

2. MATEPUJAJI U METOAOJIOT'NJA

3a peanmzanujaTa Ha IIOCTaBEHATA IIe]l BO OBOj TPYJ BO UCTPaKyBameTo BKIy4rBMe 100 MCIHTaHUIH, IO CIyYacH
n300p, O ABaTa IM0JIa, Ha Bo3pacT ox 18 mo 50 roauHwm.

Ucnuranunure 6ea KOHTaKTUPAHU TPEKY OHJIAJH IUIATPOpPMa CO aHKETEH JIUCT, Jalld OW ce TOJIOKHUIIC Ha TaKBa
WHTEPBEHIIMja — OJJHOCHO W3BIIEKYBakh€ Ha MATHUYHHU KIETKU O] MyJNa HAa MJICYHU W TpajHU 3a0W, CO 1] HUBHA
aruTMKaIyja Py TePaneBTCKN UHAUKAIIAH.
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Bo kopenaruja co HUBHOTO 00pa3oBaHue, HCIUTAHUIMTE TH MOJIEIMBME BO JIBE IPYITH U TOA:
- mpBarpyna — 30 UCITUTAaHUILIU CO MEUIIMHCKO 00pa3oBaHKe
- Bropa rpymna — 70 ucnutaHUM 6€3 MEIUIMHCKO 00pa3oBaHue
HcnmranunuTe o BTOpaTa €KCIIEPUMEHTANHA I'PyNa MOHATAMY BO MCTPaKyBameTO TM KiIacH(HUIUpaBME Ha JIBE
HMOATPYTIN:
- 2a) moarpymna — 20 HCIUTaHUIM CO CPEIHO 00pa30BaHUE
- 20) moarpymna — 50 ucutaHUIN CO BUCOKO 00pa3oBaHUE
Ha cure HEB IO cTOMATOJIOIIKATa yCIIyra, UM Oe€Ille AafeH aHOHMMEH, aHKETEH IPAIlaIHUK, KOj CEKOj MalMeHT Ha
Kpaj ro Bepu(uIMpalie co MMCMeHa COTrJIaCHOCT.
Cure ucnuraHuny Oea 3aloO3HATH JEKa pe3yJITaTUTE OJ aHKETaTa M HCTPAXYBameTo Ke OUIaT HCKOPHCTEHU
UCKJIy4YHBO 33 U3pab0TKaTa Ha JUIUIOMCKUOT TPY.
CoonBeTHO, 1OOMBME COTJIACHOCT Ja I'M 00paboTuMe NOOMEHHWTE MOJaTOLM Of MNpAIlAJIHHKOT, a BOEIHO, Ja T
MIPUKaKeMe U CIIOPEUME BO OBOj TPYA.
AHOHMMHHOT aHKETEH IpalllaHUK KOj Oellie KOPHCTEH BO OBA HCIIMTYBAE I'M COAPIKEIE CIICAHUTE Tpalama;
AHKETEH JIUCT
1. Mon? m/x
2. 'oguan
3. Ob6pa3zoBanue
OCHOBHO / cpeHO / BUCOKO
4.Mecto Ha KUBECHE
I'pan / Ceno
5.Jlanu KopuCTUTE HEKAKBH JIEKOBU?
Ja/He
6./lanu cTe anepruyHy Ha HEIITO WU JIEKOBU?
Ja/He
Axo cte, HabpojTe Ha KOH?
7.Kon nexoBu HajuecTo rm KOPUCTHUTE NIPH IPOMEHHU BO ycTara?
8.Jlaiu mpu MpOMEHH BO yCTaTa, BeIHAI (YIITe HCTHOT JIeH KoTa Ke TH 3a0eJIe)KUTe IPOMEHHTE) CE jaByBaTe Kaj
a) BallIOT CTOMATOJIOT HIIH
0) mpoOyBaTe BO JOMAIITHU YCIIOBH Ja CH IIOMOTHETE Ha cebe?
9.3HaeTe M WTO MpeICTaByBaaT MATUYHUTE KIETKU?
Ja/He
10.1anum cakate aa ce MMOJJIOKHUTE BHE MM Balll OJIM30K M3BJIEKyBambe HA MATHYHH KICTKU?
Ha/He
11.3HaeTe i iexa MoxKe Ja IOMOTHAT BO pereHepaiiyja i OOHyBYBame Ha TKMBA M OPraHu OJ1 HEKOH 3a0oiryBama?
Jla/ He
12.3Haete nu mTO Npe/ICTaByBa caMara nporeaypa?
Ha/He
13.Muciute 11 IeKa Iporeaypara Ke IMa YIITe IoTrojieMa modapyBaHOCT BO HIHIHA?
Ja/ He
14.MImate 11 HEKOM MMO3HATH MOJUIOKEHH Ha BakBa npouenypa’?
Ha/He
15.Janm umaTe HEKaKBO MPUAPYKHO 3a00TyBame?
Ha/He
16.3Haete nu 0o/1 KOTa € 3acrarneHa nporenypara’?
17. Jlanu 6eBTe KOHTAaKTHPAHHU OJ BaIIMOT CTOMATOJIOT 3a MpoIeaypara Aanu € Omma gobpa 3a Bac WM BaIIeTo
nere?
Ha/He
18.Jlamu cTe 3a ”HOBALIMK BO MEIUIIUHATA?
Ha/He

3. PE3YJITATH
JloOuennTe mojarony oJ MPAINAHUKOT IIOHATaMy Oea aHAIM3WUPAHM U 0]l AOOMEeHHTE ToxaTony ox BKymHO 100
nanueHTy, 53 ouie of keHcku 1o T.e. 53%, a 47 ox maruku non T1.e. 47%, npukaxaHno Ha tabena Opoj 1.
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Tabena 1: Ilpuka3z na 6poj no nonosa 3acmanenocm

IOoJI Bpoj Ha 3actanenoct  Men.Oopa3zoBanu Mea.HeoOpa3oBaHH
Maiuku 47 17 30
Kencku 53 13 40

I/I3BOpZ HUCTPAXyBarbe HA aBTOPUTE

Bospachata pamka ce nemxemie oa 18 1o 50 roaunu. OJ aHKETHHOT MpaNIaIHUK JOOMBME MOJATOIH JCKa MMOBEKETO
01 MIALIMEHTUTE HE Ce 3all03HaeHU U JieKa Toa € peTka mpouenaypa. O MmanueHTUTe NPUMaJHUYKUTE Ha KEHCKUOT
IIOJI ce OBEeKe TOJJIOKHU Ha mpoueayparta. (tabena 6poj 2, rpadukoH 1)

Tabena 2: 3acmanenocm Kaj MaAwiKu U 3#ceHCKU UHOUBUOYU

I/ISBIICKyBaH)C Ha MaTH4YHU KJICTKH

Bpoj Ha 3actaneHoct

[Ipouentyanna 3acraneHocT(%)

OJ1 myJima
Marku 47 47%
Kencku 53 53%

W3Bop: nctpaxxyBarme Ha aBTOPUTE

I'paghukon 1: I'pagpuuku npuxas na 3acmanenocma Ha UHOUBUOYUME

3ACTANMEHOCT

4. JUCKYCHJA

B MmaLKn

HKEeHCKU

W3Bop: nctpaxxyBame Ha aBTOPUTE

Hexowu nparirama ¥ 0ArOBOPH TH MOACIMBME BO 3aJHUYKA IPyIia CO Ja/HE OJrOBOPH.

(Tabena 3, rpadukoH 2)

Tabena 3: Ilpukaz na npawarsa u oa/ne 002080pu

[Ipamame Onrosop na [TpoueHT Ha | OaroBop He IIpoueHT Ha
OJIrOBOD /12 OJI'OBOD HE

Kopucreme Ha | 11 11% 89 89%

HEKaKBH

JICKOBU

Anepruyan Ha | 13 13% 87 87%

HEIITO WA

JIEKOBU

3ano3HaeHOCT 9 9% 91 91%

3a MaTHYHHTE

KJICTKU

Jamm ©6m ce | 49 49% 51 51%

IO TOKVJTH
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Janu 3uaat 3a | 40 40% 60 60%
HUBHHUTE
edekTH

3aro3HaeHoCcT 15 15% 85 85%
co
nporeaypara

Hanu 55 55% 45 45%
npoueaypara
Ke ounne
mobapyBaHa

[Mo3natu 2 2% 98 98%
MOJJIOKEHH Ha
npoueaypa

Hexkaxso 17 17% 83 83%
MPUAPYIKHO
3a00yBambe

Tlamu 52 52% 48 48%
INAIUCHTUTE CC
3a UHOBAIlUH

W3Bop: nctpaxxyBarme Ha aBTOPUTE

I'pagukon 2: I'pagpuuxu npukas Ko1Ky ou ce noonoxcuie Ha npouedypama

49% ! 51%

na = He

W3Bop: nctpaxxyBarme Ha aBTOpUTE

Bo omHOC Ha MECTOTO Ha KMBECHE MAIEHTHUTE Ce MOJICJICHN Ha JIMIA KO KUBEaT BO rpax 82% u LA KOU KUBEaT
Bo ceino 18% (tabena 4; rpadukon 3).

Tabena 4: Ilpukas na épojua u npoyeHMyaina 3aCMAREHOCH HA UCRUMANHUYU 60 00HOC HA MECINOMO HA
Jrcugseeme (zpad/ceno)

MeCTo Ha KHUBECHE bpoj Ha 3acTaneHocT IpoueHTyaaHa 3acTaneHocT %
I'pan 82 82%
Ceno 18 18%

N3Bop: ucTpaxyBame Ha aBTOPUTE
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I'paghuxon 3: I'pagpuuku npuxas na 3acmaneHoCm Ha UCRUMAHUYUNLE 00 CENO0 U 2Pad
18% _

82%

rpag = ceno
H3Bop: ucTpaxyBame Ha aBTOPUTE

4. JUCKYCHJA

Cnopen nobuenure nogarouy BKynHo 100 manmentd ox xou 53 Owmne on »xeHckH mon U 47 on mamku noi. On
MaIikuTe BKymHO 47, 17 Ouie MemuIMHCKA 0Opa3zoBanu, 30 MequIuHCKU HeoOpa3oBaHu. JloOMBMe MOJATOK JeKa
MOBEKETO Ol MAlMEHTUTE HE ce 3all03HaeHU co mpoueaypata. IloBeke ce moanoxxuu xxenure 53%. Ha npamamero
Jlali KOPUCTAT MaIeHTUTe HeKakBH JekoBU 11 oxrosopmnu co- JIA, 89 co — HE. Bo oxnoc Ha aneprum 13 ce
anepruuny, 87 He ce. [IponenypaTa He € jacHa 3a TOBEKETO IMAIlMEHTH, caMo 9 ce 3amo3HaeHu ox BKymHO 100. McTo
Taka 49 Ou ce mommoxwmne, 51 He. On aHKETHHOT JMCT CTaHyBa jaCHO IeKa caMo 2-Tla OW ce MOJUIOKWIE Ha
W3BIICKYBakbC HA MATHIHNTE KIIETKH.

5. 3AKJIYUOK

HcrpaxxyBameTo 32 MaTUYHHTE KICTKH OJ IIyima JAOOMEHH O] MJICYHH M TpajHH 3a0M IO HArjiacyBa HHBHHOT
3HAYaeH IOTEHLHWjaJl BO pereHepaTMBHATa MEAMIMHA W WHXKCHEPCTBOTO Ha TKuBaTa. OBHE MaTHYHU KJIETKU
MOKa)XyBaaT pa3IMYHA OHOJIONIKM KAapaKTEPUCTHUKH, BKIYYMTEJHO M KamauuTeT 3a audepeHuujanuja u
MMYHOMOZYJIATOPHH CBOjCTBA, IITO T'M NpaBH 3aCiy’KHHM 3a TEpaleBTCKH amnukauud. Haoxute ox oBoj Tpya ja
HCTAaKHYBaaT Ba)XHOCTa 07 pa3Oupame Ha TMOCEOHHUTE aTpHOYTH HAa MATHYHUTE KJIETKH OJ JeHTaNHATa ITyjna U
KJIMHUYKaTa npakca. M mokpaj 3HaYMTETHUOT TEPaNeBTCKU ITOTEHIMjaJl HA MaTUYHHUTE KJIETKH Ha 3a0HaTa ITyJa,
OCTaHyBaaT Jla CE COBJIAAaT HEKOJIKY MPEIU3BUIM 32 LEIOCHO J1a Ce pealu3upa HUBHUOT KIMHUYKY HOTEHIUjal U
Jla ce 3r0JIeMH HUBHOTO BIIMjaHHE BO pereHepaTHBHATAa MEIMIIMHA.

JUTEPATYPA

Ahuja, A. Tyagi, P.K. Kumar, M. Sharma, N. Prakash, S. R. Chandran, D. Dhumal, S. Rais N, Singh S, Dey A,
Senapathy, M. Saleena, L.A.K. Shanavas, A. Mohankumar, P. Rajalingam, S. Murugesan, Y. Vishvanathan,
M. Sathyaseelan, S.K. Viswanathan, S. Kumar, K.K. Natta, S. & Mekhemar, M. (2022). Botanicals and Oral
Stem Cell Mediated Regeneration: A Paradigm Shift from Artificial to Biological Replacement. Cells.
11(18):2792. doi: 10.3390/cells11182792.

Alomar, R.K. Aladhyani, S.M. Aldossary, M.N. Almohaimel, S.A. Salam, M. & Almutairi, A.F. (2020). A
prospective Saudi dental stem-cell bank from the perspective of the public and dental practitioners: A cross
sectional survey. J Family Med Prim Care. Feb 28;9(2):864-870. doi: 10.4103/jfmpc.jfmpc_978_19.

Assadian, H. Khojasteh, A. Ebrahimian, Z. Ahmadinejad, F. Boroojeni, H.S.H. Bohlouli, M. Nekoofar, M.H. Mh
Dummer, P. & Nokhbatolfoghahaei, H. (2022). Comparative evaluation of the effects of three hydraulic
calcium silicate cements on odontoblastic differentiation of human dental pulp stem cells: an in vitro study. J
Appl Oral Sci. €20220203. doi: 10.1590/1678-7757-2022-0203.

Choi, E.J. Kim, C.H. Yoon, J.Y. Kim, J.Y. Kim, H.S. Yoon, J.U. Cho A.R. & Kim, E.J. (2022). Propofol attenuates
odontogenic/osteogenic differentiation of human dental pulp stem cells in vitro. J Dent Sci. 1604-1611. doi:
10.1016/j.jds.2022.04.006.

Ghods, K. Azizi, A. Jafari, A. & Ghods, K. (2023). Application of Artificial Intelligence in Clinical Dentistry, a
Comprehensive Review of Literature. J Dent (Shiraz). 24(4):356-371. doi:
10.30476/dentjods.2023.96835.1969.

Nazemi, S.B., Saburi, E. Gheidari, M.M. Farsadeghi, M. & Basir, S.S. (2024). Cytotoxic Effects of Pulp Capping
Agents on Mesenchymal Stem Cells Isolated from Human Exfoliated Deciduous Teeth. J Dent (Shiraz).
25(4):342-348. doi: 10.30476/dentjods.99173.2131.

Oropeza, R. De Souza, L.C. Quock, R.L. Chiquet, B.T. & Barros, J.A. (2022). Cytotoxicity Analysis of Human
Dental Pulp Stem Cells After Silver Diamine Fluoride Application. Pediatr Dent. 44(6):440-444.

Osaki, J. Yamazaki, S. Hikita, A. & Hoshi, K. (2022). Hematopoietic progenitor cells specifically induce a unique
immune response in dental pulp under conditions of systemic inflammation. Heliyon. 8(2):e08904. doi:
10.1016/j.heliyon.e08904.

542



KNOWLEDGE — International Journal
Vol.72.4

Patel, M.J. Shah, K.M. & Pillai, J.P. (2025). Awareness on Dental Pulp Stem Cells and their Application in
Regenerative Dentistry among Dental and Biotechnology Professionals - An Evaluative Study. Indian J Dent
Res. doi: 10.4103/ijdr.ijdr_422_23.

Yamada, Y. Nakamura-Yamada, S. Konoki, R. & Baba, S. (2020). Promising advances in clinical trials of dental
tissue-derived cell-based regenerative medicine. Stem Cell Res Ther. 11(1):462. doi:10.1186/s13287-020-
02009.

Wei, X. Li, J. Liu, H. Niu, C. & Chen, D. (2022). Salidroside promotes the osteogenic and odontogenic
differentiation of human dental pulp stem cells through the BMP signaling pathway. Exp Ther Med. 23(1):55.
doi: 10.3892/etm.2021.10977.

Zhou, L.L. Liu, W. Wu, Y.M. Sun, W.L. Dérfer, C.E. & Fawzy El-Sayed, K.M. (2020). Oral mesenchymal
stem/progenitor cells: the immunomodulatory masters. Stem Cells Int. 1327405. doi:10.1155/2020/1327405.

543



KNOWLEDGE — International Journal
Vol.72.4

544



KNOWLEDGE — International Journal
Vol.72.4

KERATOCONUS MANAGEMENT WITH CORNEAL COLLAGEN CROSSLINKING
(Epi-on): A CASE REPORT

Iljaz Ismaili
University ,,Goce Delcev Shtip”, North Macedonia, Iljaz311117@student.ugd.edu.mk
Strahil Gazepov
University ,,Goce Delcev Shtip”, North Macedonia, strahil.gazepov@ugd.edu.mk

Abstract: Keratoconus is a progressive, non-inflammatory, degenerative disorder, most commonly bilateral, that
affects the cornea. Structural alterations in corneal collagen lead to thinning and protrusion of the corneal tissue.
Patients typically present with progressive corneal thinning, biomechanical weakening, and irregularities, resulting
in induced myopia, irregular astigmatism, and reduced visual acuity. The prevalence of keratoconus is estimated at
approximately 1 in 2000 individuals, with a male predominance. The disease usually manifests during puberty and
progresses with variable dynamics into the third or fourth decade of life, ranging from mild irregular astigmatism to
severe corneal protrusion. The risk of contralateral eye involvement is highest within the first years following
disease onset. On the slit-lamp examination, keratoconus presents with a range of characteristic findings depending
on the stage of disease progression. Early clinical signs may include subtle corneal thinning, irregular reflection on
the corneal surface, and scissoring of the red reflex during retinoscopy. With disease progression, more specific
signs may appear, such as: Fleischer’s ring — iron deposition at the base of the cone, best visualized with cobalt-blue
illumination, Vogt’s striae-fine vertical stress lines in the deep stroma and Descemet’s membrane, which disappear
with gentle pressure on the globe, Increasing corneal protrusion, often best appreciated with profile examination of
the cornea, localized stromal thinning, most commonly in the paracentral region, Munson’s sign-V-shaped
indentation of the lower eyelid on downgaze, observed in advanced stages. In servere cases, acute corneal hydrops
may occur due to a rupture in Descemet’s membrane, resulting in sudden corneal edema, pain, and marked decrease
in vision. The aim of this study is to present a case of bilateral keratoconus, demonstrating improvement in
keratometric, visual, and ectasia parameters in the treated eye following corneal collagen crosslinking at a 3-month
follow-up, and disease progression in the untreated fellow eye.

Keywords: Keratoconus,Corneal Collagen Crosslinking, astigmatism.

MEHAIIMEHT HA KEPATOKOHYC CO KOPHEAJIEH KOJIATEHCKH
KPOCJIMHKUHI (Epi-on):ITPUKA3 HA CJIYUAJ

Haja3 Uemana
Vuusepsurer ,,['one Jemues”, Itun, PC Makenonwuja, 11jaz311117 @student.ugd.edu.mk
Crpaxua I'azenos
Vuusepsurer ,,Iome Jemues”, IlItun, PC Makemonuja, strahil.gazepov@ugd.edu.mk

Ancrpakr: KepaTokoHycOT npeTcTaByBa NpPOIPECHBHO, HEBOCHAIUTEIHO, JIET€HEPaTUBHO 3a00JyBambe, HajuecTo
OmnatepaiHo, koe ja 3adaka poxnunara. CTpyKTYpHUTE IIPOMEHH BO KOJIAT€HOT Ha POXKHHIIATA pe3yJITUpaar co
HCTEHUYYBamke M MPOTPY3Uja HA POKHUYHOTO TKHMBO. KilMHMUKaTa mpe3eHTalyja HajuecTo BKIy4dyBa IPOrPECHBHO
HCTEHUYYBakhe Ha POXHHUIATA, OMOMEXaHWYKa HECTAaOMJIHOCT W HENPAaBWIHOCT Ha HEj3MHATa MOBPILIMHA, IITO
JIOBeyBa 10 WHAYNHMpPaHa MHOIMja, HENpPaBWICH acTUTMaTH3aM M HaMalyBamke Ha BHU3yelHaTa OCTPHHA.
[IpeBaneHnaTa Ha KepaTOKOHYCOT ce mpolleHyBa mpuOmmkHO | Ha 2000 numa co morojiemMa 3acTaleHOCT Kaj
MalllkaTa romyJsanuja. 3a0oyBameTo 00MdHO ce MaHudecTupa Bo NMEpHOA0T Ha IMyOepTeT, a HeroBaTa Iporpecuja
MIPOJIOIKYBA CO BapHjaOWIIHA JMHAMUKA BO TPETaTa M YeTBPTaTa JICIEHUja O KUBOTOT, CO CIIEKTap KOj BapHupa oj
JieceH HeNpaBWJICH aCTUTMAaTH3aM JI0 TEIIKa POKHUYHA eKTa3uja. PH3HMKOT 3a adeknuja Ha KOHTpaJIaTepasHOTO OKO
€ Haju3paseH BO IIPBUTE T'OJAMHU 10 MaHU]ecTaluja Ha OoyecTa. BHOMMKPOCKOIICKHOT Tperyiel OTKpHBa HU3a
KapakTepUCTUYHN HAOMW 3aBHUCHO O] CTaAWyMOT Ha Oosecta. PaHmTe KIMHWYKHM 3HamM omdakaar CyNTHIHO
HCTCHUYYBake HA POKHHIIATA, HENpaBHIHA pediekcuja Ha Hej3uHaTa MOBpUIMHA M (EHOMEH Ha ,,HOXKHUIH' Ha
LPBEHUOT peduiekc nmpu petnHockonrja. Co HampeayBameTo Ha OoyiecTa ce TojaByBaaT MocrnenupuIHN 3HAIH, KaKO
mTo ce: Diajimep-oBUOT MpCTeH-TieprudepHa Jemno3ulija Ha Kele30 BO OCHOBAaTa Ha KOHYCOT, Haj1o0po BUIUBA CO
KOOaNT-CMHAa CBETIMHA, BOrTOBHM CTpMU-(QWHM BEPTHKAIHH JIMHUM Ha Halperame BO mabokata cTpoMa M
JecuemeroBa MeMOpaHa, KOM HCYE3HYBaaT IMPH JIECEH NMPUTHUCOK BP3 OKOTO, MPOTPECHBHA POKHUYHA IPOTPY3Hja,
HajoOuMIJIeJHa TP TIperyies Ha Npoduil, JOKATU3UPaHO CTPOMATHO HCTEHUYBame€, HAjuecTO MapaleHTpaHo,
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MyHCcOH-0B 3HaK-V-00JMKOBUIHA AedopManyja Ha JOJHUOT OUYCH Kallak MpH TIOTJIe]] HaJoy, KapaKTepUCTHUCH 3a
HalpeJIHaTHTe CTaJAuyMH. BO TEIIKM ciaydad MOKe Ja HacTaHe aKyTeH KOpHEaJeH XHJIPOIIC, KaKO pe3yiraT Ha
pynrypa Ha JlecriemeroBata MeMOpaHa, INTO [JOBEAyBa [0 AaKyT€H POXHHYEH eIeM, Ooska M 3HAYUTEITHO
BJIOITYBark¢ Ha BUAOT. llenTta Ha oBaa cTyaWja € Ja ce NIpUKaXKe cilydaj Ha OminarepaleH KepaTOKOHYC €O
€BHICHTHPAHO NMOOOPYBame HA KEPATOMETPHCKUTE, BU3YCIHUTE U EKTATUYHUTE IApaMETPH Kaj TPETHPAHOTO OKO
[0 W3BEACHAa TpOIEeaypa Ha KOPHEAICH KOJICHCKM KPOCIMHKMHI Ha TPHMECEYHa KOHTPOJa, W IapaliesHa
mporpecuja Ha 6ojecTta Kaj HEeTPETHPAHOTO OKO.

Kuryunu 300poBu: Kepatokonyc, KopHeasieH KoareHCKu KpOCIMHKUHT, aCTUTMAaTHU3aM.

1.BOBE]

Kopneannoro Bkpcreno mnopasyBame uian Corneal Collagen Crosslinking (CXL) e TepameBcka Merona 3a
3ajaKkHyBamb€ Ha KOJAreHOT BO POXKHMIATa MpeKy (oToxeMucka peakuuja co pudboduasus u YBA 3pauu. Llenra Ha
TPETMaHOT € Ja Ce 3ampe Iporpecujara Ha KepaTOKOHYCOT M JIpYTHM KOpHEaJHW eKTa3WH, cO I 3a4yByBame Ha
BHUJOT M HaMallyBame Ha moTpebara on tpanciutantanuja. Corneal Collagen Crosslinking (CXL) ja momo0pysa
MEXaHHWYKaTa CTAOMIHOCT Ha POXKHHUIATA U TOBEAYBa 10 MI00pyBamke Ha BU3YETHNUTE U TONOTpad)CKUTE MapaMeTpH.
TexuukaTa € pa3BreHa B0 YHHUBEP3UTETOT BO Jlpe3neH Bo 1990-Ture, a mpBuUTe CTYANHU Kaj JIyre 3anogHaie o 2003
rodpuHa. Metomot e omobper ox FDA Bo 2016 rommHa W ce mpuMeHyBa cropen Jpe3neHCKHOT MPOTOKON, KOj
MIpeIBUIYBa TEXHUKU cO ocTpaHyBame Ha ermutenoT (Epi-Off) mmu 6e3 mero (Epi-On). CXL npercraByBa 3Ha4acH
HampeJIoK BO COBpEeMEHaTa O(TaJMOoJIOTHja, CO JOKakKaHa e(pHKACHOCT BO CTAOWIM3HMpamEe Ha KEPATOKOHYC H
CIpedyBame Ha MPOTPECHUBHO I'yOeme Ha BHIOT. VIHAMKANMM 3a HEroBa NpPHMEHa ce: KepaTOKOHYC, MaprHHAIHA
NenylnuIHa JAereHepanyja, €KTa3ud [0 Jlacepcka KOpeKIMja, JO0AeKa KOHTPaWHAWKAIUU C€ AaKTUBHU OYHU
nHpekuun, OpeMeHoCT, PEoCeTIMBOCT Ha pubodiaBuH i YBA, ocnabHaT UMyHHTET, XeplieTH4Ha HHQEKIH]ja,
CYBO OKO.

Iex Ha TPyOOT ¢ na ce oueH epukacHocTa 1 6e36eanocTa Ha Corneal Collagen Crosslinking (CXL) kaj manuesta
CO KEepaToOKOHYC W JpYyrd KOpPHEAIHH eKTa3uu, cO MoceOeH OCBPT Ha MNOAO0OpyBamaTa Ha BHU3YEIHHTE U
Tororpad)cuTe mapaMeTpy Ha POXKHUIATA.

2.IIPUKA3 HA CJIYYAJ

[NammenT Ha 28-romWImHA BO3pacT, CE jaByBa MOpaad IEpPMAHCHTHH NMPOMEHH Ha IUONTpHjaTa M HAIMpPEIHATO
BIIOIITYBamk-¢ Ha BUIOT, BO (ha3a KOra HATY CO HajrojieMa KOpeKIrja He ce MMOCTUTHYBA 3HAYNTEIHO TOA00pyBamke Ha
BH3yeITHATa OCTPHHA.

ITpsuot mpernex e u3BpueH Ha 01.10.2024. KnuaudkuTe HAOIH ce€ CIESIHU:

Bwusyc: VOD:0.3 c.c., VOS: 0.5 c.c.

Wntpaokynapauot nputucok IOP: TOD: 15.7 mmHg, TOS: 16.4 mmHg

OCT u Ttomorpaduja Ha poXKHHIIATA: TOKAKYBAAT MPUCYCTBO HA eKTa3uja o1 95% Ha aecHOTO 0KO U 87% Ha JICBOTO
OKO, IITO yKa)KyBa Ha HampeaHaro AeopMHUpame Ha POXKHHUIIATA.

OBHe HA0/IM Ce KapaKTEPUCTHYHHU 32 IPOIPECUBHUOT KEPATOKOHYC, KOj IPEIU3BUKYBa 3HAUMTEIHO HaMalyBame Ha
BH3yeIHAaTa OCTPHHA M NMPOMEHH BO pedpakmyjaTa, a CO Toa W OTPaHHYCHA MOXKHOCT 3a KOpPEKIHja CO OYHyIa WIH
KOHTAKTHHU JIEKH.

3a moHaTaMoOIlleH TPEeTMaH Kaj MAIMEeHTOT ce pasriieayBaar ClieAHHWBe ommuu: KopHealeH KOJAreHCK KPOCIHHKT
(CXL), miro mpercraByBa MUHMMAJIHO WHBAaH3WBHA TPOIEIypa KOja ja 3ajakHyBa POXKHHIATA M MOXE Ja ja 3arpe
Iporpecujata Ha KePaTOKOHYCOT, CIICIHjaTi3UpaHl KOHTAKTHH JICKA-CKJICPATHU WIH TOPUYHU JICKH KOM MOXaT Jia
ja momoOpaT Bu3yelnHaTa OCTPHHA, HO HE ja TPETHpaaT OCHOBHATA MATOJOTHja W TPAaHCIUIAHTAllMja HA POXKHHIIA
(keratoplasty) omiuja 3a HampeaHATH CAyYauH Kaje MOCTOM 3HAYMTEHO MCTEHUYBAE WM HEMpaBHiHA Gopma Ha
POKHHMIIATA, CO IIeJ Jja ce OOHOBH BH3yeslHaTa QyHKnMja. Ha marueHToT My Oca 00jaCHETH M MOXHHUTE PHU3HUIM U
KOMIUIMKAIMY KaKo HITO Ce: MporpecuBHa aeopmaliija Ha pOXKHHUIATA CO MOKHOCT 3a 3roJIeMyBambe Ha MUOIIHMjaTa
W acTHrMaTH3aMOT, PHU3UK OJ HHOGEKIMH WIA BCHAIUTENHH pEaklUd [0 HWHTEPBEHLUH, MOXHOCT 32
MOCTONEPATUBHN KOMIUIMKAIIMK KaKO 3aMaTyBame Ha POXKHHUIA WIIM PENo3uiivja Ha TpaHCIIaHTaHToT. Cenak Kaj
0BOj IMAIMEHT ce 00pa npoueaypara co KopHeaneH KoJlareHCK KpOCIUHKT.
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Cnuxa 1: Corneal topography and ectasia screening (anterior segment OCT),nped unmepesenyuja na
nayuenmom
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HHTepBeHIHMja ¥ MOCTONEPAaTHBEH TeK-BO HoeMBpu 2024, Kaj ManMeHTOT € M3BplLIeHa uHTepBeHuuja co Corneal

Collagen Crosslinking (CXL), uen na ce 3amnpe mporpecujata Ha KEpaTOKOHYCOT U Jia ¢ CTaOMIN3Upa POKHHIATA.
[ManueHror Oelle MOArOTBEH 3a WHTEPBEHIMjaTa CO ACTAJIHO OOjacHYBame 3a 3HAYCHETO HA IMOCTANKaTa H
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Hej3MHATa eUKacCHOCT, TEKOT Ha WHTEPBEHIIMjaTa, OYEKyBaHUTE PE3yTaTH, MOKHUTE KOMIUIMKAIMHU, KaKo LITO ce
0oJika, 3aMaTyBambe Ha BUAOT WIIM YYBCTBUTEITHOCT HA POKHHIIATA.

Iporenypara ¢ m3BeneHa cropex Jpe3IeHCKHOT TpaHcenuTenuaieH mpotokon 3a Crosslinking u ru Briayuysa
CJICTHABE YEKOPH:

1.AHecTe3nja W aHaiTe3Wja: Ipe] HHTEPBEHIHMjaTa, HA OKOTO Oea AaIIMIHMPaHW JIOKATHA KallKd aHECTeTHK M
aHanTeTHK, 10 MUHYTH IIpe]] TOYETOKOT Ha MHTEPBEHIIIjaTa, CO [eN Ja Ce HaMalld HeTIPHjaTHOCTA.

2.Amnmkanyja Ha puOodIaBuH: Kaneme Ha puOoQIaBUH Ha POKHUIIATA CEKOM 2 MHUHYTH, BO Tek 20 MUHYTH, 3a 1a
ce 00e30equ onTUMalHa IeHeTpanuja 1 e(UKacHOCT Ha KOJAr€HCKHUOT KPOCTHHKHIHT.

3.VB 3paueme:poxxHuiata Oemie u3ioxeHa Ha YB cBeminmHa co uHTeH3uTET 0 IMW/Ccm? 3a 10 MuHHYTH, CO
JMjameTap Ha CHOIl oJ 9 mm. 3a BpeMe Ha 3pauemheTo pUOOQIABHHOT M aHECTETHKOT CE€ alIMLHpaa Ha CEKOH 2
MHUHYTH 32 OJIp)KyBambe Ha KOHIEHTpalHjaTa 1 y100HOCTa Ha MAICHTOT.

4.TlocTonepaTiBHa aruIMKanyja: Mo 3aBpallyBameTo Ha Y B 3pademero, ce amMuupa aHTUOMOTHK U aHAIT'€TUK, CO
LIeJT IPEeBEHIIMja Ha HHQEKIKja 1 KOHTPOoJIa Ha OoJIKara.

5.KoHTakTHa TepameBcka Jeka: ce IIOCTaBH 3a 3allTUTa Ha POXKHHUILIATA U 3rOJIEMyBame Ha YIOOHOCTAa BO NPBHUTE
JICHOBH 110 HHTEPBEHIIMjaTa.

6.lomamrHa Tepammja: MAIMEHTOT MJO0OM AHTHOMOTHK, AaHAJNTeTHK ¥ BEINTAYKH COJI3M 3a TMONApINKAa Ha
3a37paByBabETO U HAMATyBahe HAa CYBOCTA M HPHUTALIMjaTa Ha OKOTO.

IpBara koHTpoOIIa Oele U3BEeICHA [0 HHTEPBEHIIMjaTa: KOHTAKTHATA Jieka Oelle OTCTpaHeTa, MAalUeHTOT He IPHjaBH
HHUKaKBa 0OJIKa WM HENPHjaTHOCT, BUIHATA OCTPHHA Oellle McTa Kako IpeJ HHTepBEHIUjaTa, ITO ¢ BOOOWYAjHO BO
paHHTE MOCTONEPATHBHY ICHOBH IIOPaI¥l IOYSTHOTO OTEKYBabe HA POKHUILIATA.

Bropara koHTpoJia, TpU MeceLy [0 UHTEpBEHIIMjaTa!

Busyc: VOD 0.4 (neixymuo co xopeknuja), VOS 0.5 c.c.

OCT u Tomorpaduja Ha poXKHHUIATA IOKAXKYBaaT CTaOMJIM3allMja Ha eKTa3ujaTa, 0e3 MOHATAMOIIIHO BIIOIIYBabE.
OBue HaoaM yKaxyBaar Ha ycrnemHa nHtepeHuja co CXL, co cradbunmsupame Ha MopdoJiorujaTa Ha poXKHHIATA
U CO MHHHMAJIHU MOCTOIEPATUBHU HENPHjaTHOCTH, INTO € BO COMJIACHOT CO OYEKYBAaHHTE pE3yJITaTH Of
tpancenurenujanen Crosslinking.

Cnuxa 2: Corneal topography and ectasia screening (anterior segment OCT),no unmepeenyuja na nayuenmom
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3. PE3VJITATU U JUCKYCHJA

Kaj manmenrtor npex uatepseniujata co Corneal Collagen Crosslinking (CXL), na mecHoTo OKO ce 3abenexyBa
HaIpEIHATO UCTCHUYBAmE WK eKTa3uja Ha poxxHuiara ox 95%. [lomenbara compen npeaHa U 3aHa 3aKPHBCHOCT
MOKaXyBa JeKa MpelHaTa 3aKpUBEHOCT u3HecyBa 79%, a 3amuHata 95%. ITo Tpu Meceln o] MHTEpPBEHIIMjaTa,
eKTa3hjaTa Ha JIECHOTO OKO ce HamanyBa Ha 86% (mpemua 74%, 3amHa 86%). IloToa, KepaTOMETPUCKUTE U
MaXUMETPUCKHUTE BPEHOCTH HE MOKa)KyBaaT 3HA4ajHH IPOMEHH, IITO YKa)XKyBa Ha CTaOWIHOCT Ha Mopdoiorujata
Ha pOKHUIIATA.

JleBoTo oKoO, KO€ He Oelre TpeTHpaHo, Ha MpBaTa KOHTPOJIa MOoKaxa exTasnja ox 87% (mpenna 71%, 3anna 87%). Io
TpH Mecelu ce 3alenexa Majo 3royieMyBame Ha ekrasujara Ha 88% (mpemna 72%, 3amHa 88%), mpu mTo
KEepPaTOMETPHUCKHUTE U MTaXIMMETPHUCKHATE BPEAHOCTH OCTaHyBaaT Oe3 3HayajHH nmpoMeHr. OBHEe HAOH ja MIOTBPAYyBaaT
MIPOTPECUBHATA MTPHUPOJIa HA KEPATOKOHYCOT BO OTCYCTBO Ha MHTEPBCHIIH]a.

Kaj tperupanoro, necHo oko BugHata octpuHa ce monodpu ox VOD 0.3 c.c. Ha 0.4 c.c. ZeTyMHO, IITO YKa)XXyBa Ha
¢dbyukuuonaseH edekt o nporeaypara. Exrasujata ce nHamanysa o1 95% Ha 86%, 1mTo ja moTBpAyBa ehUKaCHOCTA
Ha CXL Bo crabuimsupame Ha poxHHLATa. KepaToMeTpuCKHTe U NaxMMETPUCKUTE IPOMEHH He Ce CO 3HauajHa
pasiiuka, HITO YKaKyBa Ha TOa JieKa CTPYKTypara Ha pOXKHHUIIATa OCTaHyBa CTaOMIIHA, MAIMEHTOT He TPHjaBu 0oJka
HHUTY 32 BpeMe Ha MHTEPBEHIMjaTa, HUTY BO MOCTOINEPATUBHUOT MEPHOJ U He Oea 3a0enexaHy HUKAKBU HECaKaHU
HOjaBI/I WJIN KOMIIJIMKAIIUH.

Kaj okoto koe He Oelie TpeTrpaHo (JEBOTO OKO): ce 3abeiiexa 01aro nporpecupame Ha ekTasujara oz 87% Ha 88%,
IITO MOTBPAYBA JIeKa KEPaTOKOHYCO € O0JIeCT Koja HalpeayBa ako He ce TPETHpA.

4.3AKJIYUYOK

Pesynratute 011 0BOj Cily4aj ja MOTBpaayBaaT Ba)KHOCTA HA HABPEMEHA IHMjarHOCTHKA M WHTepBeHnHWja co Corneal
Collagen Crosslinking (epi-on) Bo TpeTMaHOT Ha KepaTOKOHyC. Merojata ce MOKaKyBa Kako e(HKacHa BO
CTaOUIM3HUPabe Ha POXKHUIIATA, CIIPEUYBalbe HA HAMpEIlyBamkeTo Ha OosecTa U NoAoOpyBame Ha BUHATA OCTPHHA.
N mokpaj toa mro CXL e Bo ¢asa Ha craHmapau3aiyja, KIMHAYKHTE PE3yNTaTH YKa)KyBaaT Ha 3HAYajHO
HaMaJyBame Ha eKTa3WjaTa Kaj TPETHPAHOTO OKO W CIpeduyBame Ha MoTpedaTa o KpajHa TpaHCIUTaHTalldja Ha
pOKHHUIIaTa BO MHOTY cirydan. OBOj KIMHUYKHK CITy4daj UCTO TaKa ja UCTAKHYBa JBOjHATA MPHPOJa Ha OOJiecTa Koja
ru 3adaka ¥ JBETE OYM, U IO HarjlacyBa 3HAUCHETO Ha PEJAOBHOTO CIIEACHE W HaBpeMeHaTa MHTEPBEHIMja 3a
OINITHMAJIEH UCXO/] Ha MAIUEHTOT.
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BLOOD DONATION AS A LINK IN THE TRANSFUSION SYSTEM: BEFORE AND
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Abstract: Blood needs in the Republic of North Macedonia range from 55,000 to 58,000 units per year, of which
10-16% of hospitalized patients receive blood and 50-60% of surgical patients. Blood donation in our country ranges
from 2.7%, or 27 blood donors per 1,000 inhabitants. Of all this, 90% of the donation is voluntary, and 10% is
familial. We have an increased percentage of familial donation in 2020, which is due to the situation with the
pandemic caused by COVID-19 and the increased need for blood.

Obijective: The aim of the paper is to show the percentage of voluntary and familial blood donation among the
population, over a period of three years during the Covid-19 pandemic and in the last three years.

Material and methods: The data for this scientific paper were collected during blood donation campaigns at the
Transfusion Medicine Service (STM) Kochani. The data were statistically processed and presented in appropriate
tables and graphs.

Results: The number of voluntary and family donors was 1581 blood donors, over a three-year period (2019-2021),
during the Covid-19 pandemic, respectively 407 for 2019, 539 for 2020 and 635 for 2021. In the last three years
(2022-2024), the number of blood donors was 1719, respectively 563 for 2022, 582 for 2023 and 574 for 2024. Of
these, 1524 (88.66%) are men, and 195 (11.34%) are women. According to the percentage representation, the most
blood donors are with blood group A Rh+, O Rh+ and B Rh+, the least with AB Rh- and B Rh-.

Conclusion: Blood products produced at the Republic Institute for Transfusion Medicine - Skopje and in other
transfusion services in the Republic of N.Macedonia are safe and controlled. Blood donation campaigns supported
by the Government of the Republic of N.Macedonia through the Ministry of Health and the Health Insurance Fund
are held in order to meet the needs for blood and blood products.

Keywords: blood donors, voluntary, family, first-time, Covid-19 pandemic

KPBOJAPYBAIBE KAKO AJIKA BO TPAHC®Y3UOJOIKHOT CUCTEM: IIPE/L 1
IMOCJIE KOBU-19 MAHAEMHNJATA

IMoHka AHren0BcKa
®daxynret 32 Meaunmacku Hayku, Yausepsurer ,,I one lemues®, lltun, P.CeBepra MakenoHuja,
conka.211648@student.ugd.edu.mk
I'opnana KamyeBa MuxaunioBa
®daxynret 32 Meaunuacku Hayku, Yausepsurer ,,I'one Jlemues®, lltun, P.CeBepra MakenoHuja,
gordana.kamceva@ugd.edu.mk

Pesume: [Torpebute Ha kpB Bo P.CeBepra Makenonuja ce asmxar ox 55.000 go 58.000 equHUIM TOAMIITHO O KOU
10-16% on xocnuTanu3upanuTe 00JHU Kou puMaar KpB U 50-60% o xupypuikurte 60nHu. KpBogapuTeacTBoTo BO
Hamiara 3emja ce 1Bk oA 2,7% oanocHo 27 kpBomaputenu Ha 1000 xutenu. O ceto Toa Bo 90% napyBameTo e
no0poBoHO, a Bo 10% e damunmjapHo. 3rosieMeHO TMPOIEHTYaTHO (QaMiidjapHo napyBame wuMame Bo 2020
TOJIiHA KOe ce JIOJDKM Ha CHTyanujaTa co maHaemujara npenamssukana o KOBU/I -19 u 3ronemenure motpedu ox
KpB.

Llen Ha TpyAOT € Ja TO MPHUKa)XMMe MPOLEHTOT Ha CAMOBOJIHOTO M (haMIIIMjapHO JlapyBame Ha KPB Kaj HACEJIEHUETO,
BO IIEpHOJ OJ] TPY roJMHY 3a Bpeme Ha KoBua-19 nannemujara u Bo mociaeJHATE TPU TOIMHU.

Marepujan u Metoau: IlomaTonure 3a OBOj HaydeH TpPyA ce COOpaHM BO TEK HAa KPBOJAPUTEICKUTE aKLIUH BO
ciyx06ata 3a Tpancdy3uona meauimaa (CTM) Kouanu. [TomaTomnure ce cTaTUCTHYKU 00paOOTCHH U MIPUKAXKAHHA BO
COOBETHH TAaOEIH U TpapUKOHM.
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Pesynratu: bpojor Ha 100poBOJHM M (QaMmiIvjapHH HapuTenH u3HecyBa 1581 kpBomapuren, BO MEPHOA O TPU
roguau (2019-2021), 3a Bpeme Ha KoBun-19 manaemujara, cooasetno 407 3a 2019 roguna, 539 3a 2020 roauHa u
635 3a 2021 roguna. Bo mocnenaure Tpu rogunn (2022-2024), 6pojoTt Ha KpBOgapuTenn n3Hecysa 1719, coogseTHO
563 3a 2022 roauHa, 582 3a 2023 roguna u 574 3a 2024 ronuna. Ox HuUB, 1524 (88,66%) ce maxwu, a 195 (11,34%)
ce sxeHu. Criope] IpoIeHTyaTHaTa 3aCTalleHOCT HAMHOTY KpBoxaputenu co kpBHa rpyna A Rh+, O Rh+ u b Rh+,
Hajmanky co Ab Rh- u b Rh-.

3axurygox: KpBHHTE mpoaykTH mpomsBeneHN Bo PenyOmmdaku 3aBox 3a TpaHcdysuonornja - Ckomje u BO IPYTHTE
cnyx6u 3a TpaHcoysmja Bo P.CeBepHa MakenoHuja ce CHUTypHH W KOHTpoiupaHu. KpBomapWTEICKUTE aKIUU
NoJIp>kaHu Of cTpaHa Ha Bianara Ha PemyGnuka MakenoHuja npeky MuHHCTEPCTBOTO 32 3/1paBcTBO U POHMIOT 3a
3PAaBCTBEHO OCUTYPYBab€, CE OJIP)KyBaaT CO LieJI J1a TH 33J0BOJIAT MOTPEOHNUTE O/ KPB M KPBHU NPOAYKTH.

Kayunu 300poBu: KxpBoapurenyu, 100poBoiHH, hamuirjapHy, npenatHy, Kosua-19 nannemuja

1. BOBE]

IMotpedbute Ha kpB Bo P.CeBepHa Makenonuja ce nemwxkat ox 55.000 go 58.000 equnuim roaumrao ox kou 10-16%
0]l XOCHHTAIU3UpaHnTe 60THN Kou npumaaT kpB 1 50-60% oz xupypiukute 60man. KpBogapuTencTBoTo Bo Hamara
3eMja ce mBmwxH of 2,7% omHocHO 27 kpBomaputenu Ha 1000 >xuremn. Ox ceto Toa Bo 90% napyBameTo €
no6poBonHO, a Bo 10% e damunmjapHo. 3rojJeMeHO MPOLEHTyalnHO (aMuiIMjapHO AapyBame umame Bo 2020
TOJMHA KOE ce JOJDKH Ha CHTyaldjaTa co maHaemujara npeaussukana oq KOBU/ -19 u 3ronemenute motpedu ox
KpB.

2. 1IEJ
Len Ha TPyIOT € /1a TO MPHUKa)XXMMe MPOLEHTOT U pa3iiMKaTa Ha CAMOBOJIHOTO U (haMWINjapHO JapyBambe Ha KPB Kaj
HaCceJIEHHEeTO, BO MEPUOJI O]l TP TOIUHH 32 BpeMe Ha KoBua-19 nanneMujara 1 BO NPETXOAHUTE TPHU TOIUHH.

3. MATEPHUJAJ U METOIU

3a BpeMe Ha KPBOJAPUTEICKUTE aKIUH ce COOpaHM MOAATOLM 32 OBOj HAYYCH TPY[ BO Ciiyx0ara 3a TpaHc(hy3noHa
mequiuHa (CTM) Kowanu. ITomatomute ce CTaTUCTHYKK OOpaOOTEHM M INpPUKaKaHH BO COOJIBETHH Tabenn M
rpaduKOHU.

4. PE3YJITATH
Ha Ta6ena Op.1 u rpadukon 6p.l ce mpukakaHu OpojoT Ha TOOPOBOIHE U (haMIIHjapHU TAPUTEIN KOj H3HECYBa
1581, Bo nepuon ox Tpu roaunu (2019-2021), 3a Bpeme Ha KoBun-19 nanaemujara, COOJBETHO.

Tabena op.1 Ilpuka3 na 0006po6onnu nacnpomu hamunujapruu oapumenu 60 NEPUOOOM nped naHdemMujama u 6o
mek Ha nandemujama na Koeuo-19 éo CTM Kouanu

TlNoguna Bkymien 6poj Jo6poBoHu damunujapHu
2019 407 393 (95,56%) 14 (3,44%)
2020 539 243 (45,08) 296 (54,92%)
2021 635 327 (51,50%) 308 (8,50%)

UzBop: Ciyx0a 3a Tpanchy3noHa meaunnHa - KouaHu

I'paguxon op.1 Ilpukaz na 006poeonu Hacnpomu amunujapuu oapumenu 60 nEPUOOOM nPeod nanoemujama
u 60 mex Ha nandemujama na Koeuo-19 éo CTM Kouanu

NMpukasz Ha NnobpoBosiIHU 1 hbamMmuUuinujapHum napurtenn (2019-2021)
400

EB —— o6poBOonHn
DamunujapHn
350
300 | / —

250 |
200

150

Bpoj Ha AapuTen

100 |-

50 |

(e 5 .
2019.002019.252019.502019.752020.002020.252020.502020.752021.00
ronunHa

W3zBop: Ciyx06a 3a TpaHc(y3noHa MeaunuHa - Koyanu
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Ha rtabena u rpagukon 0p.2 ce mpukakaHd BKYIHHOT OpOj Ha KpBOJAPHUTENM BO IOCIECAHUTE TPH TOJUHH, KOj
u3HecyBa 1719, Bo nmepuon o Tpu rogunu (2022-2024), cOoBETHO.

Tabena 6p.2 IIpuxa3 na npenamuu Hacnpomu oapumenu Kou oapyeaie Kpe noseke 00 10namu 6o nocneonume
mpu 200unu 60 CTM Kouanu

loguaa Bxkynen 6poj [pBnatan >10 matu

2022 563 75 (13,32%) 488 (86,68%)
2023 582 65 (11,17%) 517 (88,83%)
2024 574 63 (10,98%) 511 (89,02%)

U3zBop: Cnyx0a 3a Tpancy3nona MeaunuHa - Kouanu

I'pagpuxon 6p.2 Ilpukas na npenamnu nacnpomu oapumenu Kou oapysane Kpe nogexe oo 10namu eo
nocneonume mpu 200unu 6o CTM Kouanu

Kpsoanaputenctso Bo CTM KovaHnu (2022-2024)

600
e e e —
500
s
@ 400
=
=
% —e— BKynHo papuTenu
ﬁ 300 —e— [IpBNaTHU AapuTenu
x
)
Q
)
2001
100
P —————— —
2022 2023 2024
foanHa

W3Bop: Cnyx0a 3a Tpancdysuona memuiraa — Kouanu

Ha ta6ena 6p.3 u rpadukon 0p.3 ce mpuka)kaHu BKYIMHHOT OPOjOT HA KPBOJAPUTEIH BO TOCIICAHUTE TPU T'OJUHH,
MTOJIEJIEHH CIIOPEJT IO, BO MepHo o TpH rofauHu (2022-2024), coonBeTHO.

Tabena op. 3.1Ipukas na oonoc masicu u scenu kpeodapumenu 60 CTM Kouanu 6o nocnednume mpu 200unu

lNoguna Bkynen 6poj kpBogapuTenu Masku (KpBOJIapUTENN) Kenn (KpBomapurenn)
2022 563 492 (87,39%) 71 (12,61%)
2023 582 520 (89,35%) 62 (10,65%)
2024 574 512 (89,20%) 62 (10,80%)

W3Bop: Cnyx0a 3a Tpancdysuona meauiraa — Kouanu

TI'paghuxon op. 3.IIpuxa3 na oonoc masicu u sxcenu kpeooapumenu 6o CTM Kouanu 6o nocneonume mpu 200unu
ONHOC Ha Ma>Xn N >XeHn KpeonapurtTennm (2022-2024)

_— Ma>ku
— SKeHun

Bpoj Ha kpsogapuTent

2022 2023 2024
FronvHa

N3Bop: Cnyx6a 3a Tpancdy3nona meaunuaa — Kodanu
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Ha taGena 6p.4 e mpukakaH IpolEHTyaIHaTa 3aCTalleHOCT Ha KPBHUTE TPYIH, TOJEJICHN CIIOPE]] 10JI, BO IEPHOJ O]
Tpu roaunu (2022-2024), cOoBETHO.

Tabena 6p.4. Ilpukas na npoyenmyanen 00HOC HA 3ACMANEHOCH HA KPGHUMe ZPYRU Kaj Kpooapumenume
cnopeo HusHomo dapysarse 80 nociednume mpu 200unu 60 CTM Kouanu

Toanna 2022 2023 2024
Kps.Ip.A + 10,13% 36,78% 39,73%
Kps.Lp.A - 9,11% 6,11% 5,73%
Kps.Ip.5+ 18,61% 14,58% 13,09%
Kps.L'p.b- 2,28% 1,69% 1,09%
Kps.Lp.O+ 38,86% 27,19% 27,91%
Kps.Lp.O- 9,49% 6,77% 6,36%
Kps.Ip.AB+ 9,49% 5,93% 5,45%
Kps.Ip.AB- 2.03% 0,94% 0,64%

N3Bop: Ciyx0a 3a Tpancdy3noHa MeaunuHa — Kouanu

5. 3AKJIYYOK

KpBHHUTE poayKTH MPOU3BEACHU BO PenyOnuuku 3aBoj 3a TpaHcdysuonordja - CKoIje ¥ BO IPYTHTE CIyxKOU 3a
Tparcoysuja Bo P.CeBepHa MakenoHHja ce CUTYPHH M KOHTPOJMpaHd. KpBOJAAPUTEICKUTE aKIUK MOIPKaHH OJf
cTpana Ha Bramara Ha PenyGiuka Makemonuja nmpeky MHUHHCTEPCTBOTO 3a 3ApaBcTBO M DOHIOT 3a 37pPaBCTBEHO
OCHTYpyBambe, ce OJPKYBaat co 1€ J1a T'H 3a{0BOJIaT MOTPEGHUTE O KPB M KPBHHU TIPOIYKTH.
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APPROACH TO NEUROREHABILITATION IN MEDIAN NERVE LESION
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Abstract: Lesions of the median nerve represent common peripheral neuropathies that lead to motor and sensory
impairments in the hand and forearm. Patients experience functional limitations, pain, loss of fine motor skills, and a
reduced quality of life. This paper describes the neurorehabilitation approach, with emphasis on kinesitherapy,
sensory re-education, and multidisciplinary collaboration. The aim of this study is to investigate the effect of a
structured kinesitherapy program on motor and sensory function in patients with median nerve lesions. Material and
methods: The study included 12 patients with diagnosed median nerve lesion (7 men and 5 women), with an average
age of 52 + 8 years. Inclusion criteria were age 30-65 years, confirmed diagnosis by EMG and clinical tests, and
absence of severe comorbidities (uncontrolled diabetes, severe cardiovascular disease). Each patient participated in
15 individual treatments (3 times a week for a period of 5 weeks). Preparatory part: breathing, manual stretching,
relaxing massage. Main part: active and passive exercises, thumb opposition, tendon-gliding exercises, functional
activities. Final part: relaxation and home program. Patients were evaluated at baseline, on day 15, and after 1 month
using the following parameters: Grip strength (dynamometer), Pinch strength (pincer grip), QuickDASH score
(functional disability), VAS (pain) and sensory discrimination (monofilaments, two-point test). The results
demonstrate significant improvements in strength, sensory function, and pain reduction (p < 0.001). Conclusion: The
application of a structured neurorehabilitation approach in patients with median nerve injury has the potential to lead
to significant improvement in motor and sensory function, as well as pain reduction. The study confirms the
importance of kinesitherapy as a fundamental element in the rehabilitation process and sets the basis for future real-
world research.

Keywords: median nerve, neurorehabilitation, kinesitherapy, sensory re-education, peripheral neuropathy

INPUCTAII BO HEBPOPEXABMJIMTAIINJA KAJ JIE3UJA HA NERVUS MEDIANUS

Jdande BacuieBa
dakynreT 3a MeIMIMHCKU HaykH, YHuBep3uteT “I'one Hemues” - Iltun, P.CeBepna Makenonyja,
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Huxonaj JbyoeHon
Karenpa 3a 3apaBcTBeHu rpmxu,@akysTeT 3a OMIITECTBEHO 3paBje, 3IPaBCTBEHH TPHKU U TyPH3aM,
Hamonanua criopreka akanemuja "Bacui Jlecku" — Coduja, P.Byrapuja, nikolai.lubenov@gmail.com

Pe3ume: Jlesuure na nervus medianus mpercraByBaar 4ecTu mepupepHH HEBPOIIATHH KOU JI0BEIyBaar 10 MOTOPHH
1 CEeH30PHHM HapyIIyBama BO IIaKaTa M MOUIaKTuIaTa. IlanueHTnTe ce coouyBaaT co orpaHmydeHa (GpyHKIHja, 60jKa,
ryoeme Ha (UHA MOTOpPMKAa M HaMaleH KBaJWTET Ha >KHBOT. Bo OBOj Tpyx € ONUWIIAH NPHUCTANOT Ha
HEBpOpEXaOMINTaNMja, CO aKIEHT Ha KUHE3WTepaldjaTa, CEH30pHAaTa peeayKalndja W MYyITHIUCHHIUIMHApHATA
copaboTtka. Llenta e ma ce ncnmura epeKTOT Ha CTPYKTypHpaHaTa KHHE3UTEpaleBTCKa MporpaMa Bp3 MOTOpHATa U
ceH3opHarta (yHKIIMja Kaj MalueHTH co Jie3rja Ha n. medianus. Matepujan u metoau: Bo cryamjara ce BkiryueHnu 12
MAMEHTH CO JIMjarHOCTUIMpaHa Jie3nja Ha nervus medianus (7 Maxxu ¥ 5 >KeHM), Ha TpoceyHa BospacT 52 + 8
roauau. KputepuymuTe 3a BKIydyBame ce ja ce Ha Bo3pact o1 30—65 roaunu, noTBpaeHa aujarHosa npeky EMI u
KJIMHUYKN TECTOBH M OTCYCTBO Ha TEIIKHM KOMOPOMIMTETH (HEKOHTPOJMpaH aujabeTec, TelIka KapIHOBacKyJapHa
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6onecr). Cekoj MalMeHT y4ecTBYBa BO 15 MHIMBHIyalHH TpeTMaHu (3 maTu HEJEeTHO BO IEPUOJ OJ 5 HEJeNn).
[MoaroreureneH nen: AuileHe, MaHYEHO UCTETHYBabhe, pellakcupayka Macaka. [ J1aBeH Jien: aKTUBHM U ITaCHBHHU
BeXOH, OTO3HUITja Ha MAJICIOT, TETHBO-TIIMIAYKH BeKOH, (YHKIMOHAIHN aKTHBHOCTHU. 3aBPIIEH JIeN: pelaKcanyja
U JomaiHa nporpama. [lanueHTuTe ce eBadyupaHU Ha MOYETOK, 15-Tu neH u 1 Mmecen co CleqHUBE MapameTpu:
Grip strength (muramomerap), Pinch strength (muaneren rpum), QuickDASH score (hyHKIMOHATHA HECTTOCOOHOCT),
VAS (Oomka) m ceH30pHa AWCKPHMHHAIMja (MOHO(QHMIAMEHTH, OBO-TOYKOB TeCT). PesynraTHre MOKaXKyBaaT
3HAYajHO TIOMOOpYBame Ha CHJIA, CCH30pMKa W peaykuuja Ha Oomka (p < 0.001). 3akiyuok: Ilpumenara Ha
CTPYKTYPHpaH HEBPOPEXaOMINTANMCKN TPUCTAIl Kaj MAMEHTH CO JIe3nja Ha nervus medianus mMa MOTSHIHjal aa
JOBe/le 10 3HayajHO MoA00pyBame Ha MOTOpHaTa M CEH30pHaTa (yHKIMja, Kako M peAyKluja Ha OoJkara.
CryaujaTa ro MOTBpAyBa 3HAYECHETO Ha KHHE3UTEpanujata Kako OCHOBEH €JIEMEHT BO MPOLECOT Ha pexaOduiInTanuja
U M0CTaByBa OCHOBA 32 WIHU PEaJIHU HCTPAKyBamba.

Kayunu 300poBu: nervus medianus, HeBpopexaOWIUTaIMja, KUHE3UTEpaItja, CEH30pHa peeayKanuja, nepudepHa
HeBpoOIIaTHja

1. BOBE]J
Nervus medianus mpercraByBa eIeH Of HajBaXHHTE Mepr(epHH HEPBU HA TOPHHOT SKCTPEMHTET W MMa KIIydHa
yiora Bo 0o6e30emyBambe Ha MOTOpHATa M CEH30pHAaTa MHEpBallija Ha MOJUIAKTHIATA W IIakara. brarogapenne Ha
HeroBaTa (yHKIMja, YOBEKOT MOXC Ja W3BpIIyBa Pa3HOBHIHM aKTHBHOCTH KOM OapaaT NPEenM3HOCT W (HHA
MOTOpPHKA, KaKO IITO C€ NMHUIIYBamE, CEUYCHE, KOMUame KOMUNba, KOPUCTEHE NMPHOOp 3a janeme WM padboTa co
amatu. Cekoja TOBpefa WM KOMIIpecHja Ha OBOj HEPB JOBEIyBa 10 3HA4ajHH (YHKIMOHAIHH OTPaHUIyBama U
JMPEKTHO BIIMjae BP3 KBAINTETOT HA )KUBOT Ha MAIUEHTOT.
Jlezuute Ha nervus medianus MoXaT Ja HAaCTaHAT KaKoO PE3yNTaT Ha Pa3IMYHH CTHOJOMIKKA (DAKTOPH: TPayMaTCKH
moBpenu (A1a00KH HCEYCHHUIM, (PPaKTypH cO AWUCIIOKAIMH), XPOHHYHA KoMIipecuja (HajuecTo BO objacta Ha
KapraJHUOT TYHEJ), BOCHAIUTEIHN WIN JereHEPaTUBHH NPOLIECH, KAKO U 10 OJIPEACHH XUPYPIIKH HHTEPBEHIIUU BO
PErHOHOT Ha NOAJAaKTUIATAa M Iakara. KinmHMYKara ciMka Bapupa BO 3aBHCHOCT OJi HUBOTO M TEXHHATa Ha
OIITETYBAmETO, M MOXKE J]a BKJIydyBa MOTOPHHM HapyllyBama (Cl1abocT Wwin mapain3a Ha MYCKYJWTE Ha TEHapoOT
PETHOHOT), CEH30pDHM HapyllyBama (HaMalieHa YyBCTBHTEIHOCT, IApEeCTe3WH, O00nka) W (YHKIHMOHATHU
OTpaHUYyBama P U3BE10a HA CEKOjIHEBHUTE AKTHBHOCTH.
HapymyBamara Kou IpoH3JieryBaaT oJ OLITETyBae Ha Nervus medianus ce o ocoGeHO 3HaYeHE MOPaay TOA IITO
BJIMjaaT HA CIOCOOHOCTA 3a OIO3MIMja Ha MAJICIIOT W M3BEAyBambe HA MUHLETEH (aT — ABIKEHa 0e3 KO pakara ja
ryou cBojata HajcymITHHCKA QyHKOHWja. IlarueHTuTe 9ecTo MprjaByBaaT TEIIKOTUH HPH APXKEHE MPEIMETH, JIECHO
UCIYIITake Ha alaTKU WIIM HEMOXKHOCT J]a BpuIaT puHa MaHUITyJIalnuja.
Co ornen Ha 3HayajHAaTa yjora Ha Nervus medianus, COBpEeMeEHaTa MEJMIIMHA IOCBETYBA IOJICMO BHHMMAaHHC Ha
pa3BHBambe ehEKTUBHU METOJM 32 HETOBO JieKyBatbe U pexabunuranuja. Tepamnujata Moxe aa Oue XupypIika Ui
KOH3EpBaTUBHA, HO HE3aBUCHO O] IPUMAapHUOT TPETMaH, KJIy4eH € MPOLEecOT Ha HeBpopexaOuinTaluja, Koj uMa 3a
IeJl 1a ja HaMajid HHBAJIUIHOCTA, Ja ja BpaTd MOTOpPHATa W CEH30pHATa (PYHKIHja W Ja OBO3MOXKH IMOJ00pa
ajianTaiyja Ha MalMeHTOT KOH HOBOHACTaHATaTa COCcToj0a.
HeBpopexabunurannjata mnpercTaByBa MYITHAMCIHWIUIMHAPEH NpHUCTal KOj TM KOMOWMHMpa NPHHIUIINTE Ha
KMHE3WTepanuja, eprorepanuja, (Gu3MKagHa Tepanwja M CEH30pHA peelyKanuja. Taa He € HacoueHa caMO KOH
(GU3MUKO 3a3/1paByBame, TYKy M KOH IICMXOJIOIIKA M COIMjalHa aJanTalyja Ha MAIHEeHTOT, IITO OBO3MOXYBa
10J100p0O MHTETPUPAE BO CEKOjAHEBHUOT JKMBOT U paboTHATa CpeauHa.
TperMaHOT Ha Jie3uuTe Ha Nervus medianus 3aBUCH O] HUBOTO M CTENICHOT Ha OLITETYBakhe, HO HE3aBUCHO NaJlM Ce
NPUMEHYBa KOH3EPBATUBEH WM XHUPYPLIKM IIPUCTAll, HEBpOpexaOwiuTanujara € KiIy4YHa 3a Bpakame Ha
¢byHKIMjaTa.
- KoHzepBaTHBeH TpeTMaH
Ce nmpuMeHyBa Kaj MOJICCHU KOMIIPECUBHU HEBPOIATHHU (HA TIP. CHHAPOM Ha KaprajieH TyHEN):

e lmoOmmu3anuja co opTO3a WM CIUIMHT 32 OAMOP Ha 3TII000T.

e MenukaMeHTO3Ha Tepanyja (aHTUHH(IAMAaTOPHH, AHAJITETUIIH).

e Moaudukanuja Ha aKTUBHOCTH 32 N30ETHYBambe JOMOJIHUTEIEH IIPUTHCOK BP3 HEPBOT

e  dusmoTepanuja 3a OAPKyBambE Ha MOABIKHOCT M CIIpeYyBambhe Ha aTpoduja.
- XMpYpIIKH TPeTMaH
IMoTpebeH kaj HenocHU MpekuHH (Neurotmesis) win AOoAroTpajHa KoMmIpecHja co Texok aeduuut. [To xupypioka
PEeKOHCTpYKIHja (HEBPOCYTypa WM rpadT), pexabunTanujaTa ce 3all04HyBa BEHAII 110 3apacHyBambe Ha paHaTa,
€O THocTeneHa MoouIM3anuja u GyHKINOHATHHA BEXOH.
- Kune3urepanuja
Kunesntepanujara nperctaByBa OCHOBa Ha pexaOWIHTaIfjara.
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e [loaroTBuTeseH AeJi: Be:KOU 3a AMIICHE, MAHYEIIHO HCTETHYBabhe, MacaXka 3a peJlakcanuja.
e T'iaBeH gen:
o IlacuBHM M aKTHBHH BeXOH 3a MOABMKHOCT Ha 3rJI000T U IPCTHTE.
Bex0u 3a ono3unyja Ha TaNeroT U MIHHIETeH 3adaT.
Mo6unuzarmja Ha meku TkuBa (tendon gliding) 3a cipeuyBame anxesun.
Bex0u 3a jakHEeme Co Toue, eacTUYHA JICHTA WM TIIIHA.
OyHKIMOHAHN aKTHBHOCTH: IIUIIYBabe, JPKSEE IPEAMETH, KOTYamke KOMINba.
e 3aBplueH AeJi: PEIAKCHPAYKU BeKOW M MHCTPYKLUH 32 JOMAIIHA Iporpama.
- Cen3opHa peenykaumja
Ce nmpuMeHyBa Kaj MalMeHTH CO HamajleHa YyBCTBUTEIHOCT:
e Pana (aza: cruMynanuja co pa3IMYHU TEKCTYpH, BUOpaLMja, TEMIIEPATYPHU CTHMYJIH.
e Jlouena (asza: mpeno3HaBame NMpeAMETH Ha AONHP, JUCKPUMHUHAIMja Ha ()OPMH, TOJIEMUHU U ABO-TOYKOBA
JMCKPUMUHAIH]a.
- Eprorepanuja
e (OOyka 3a CeKOjTHEBHU aKTHUBHOCTH (00JICKYBamke, XUTHCHA, TOTBEIHE).
e [IpumenHa Ha acHCTHBHH ypenu (CHennjaieH Ipudop, eproHOMCKHU aJlaTKH).
e Enykanuja 3a eHepreTcka eKOHOMHja M IPaBUIIHA yIIoTpeba Ha pakaTa.
- ®U3KMKaJIHHA aTCHCH
e Enextpoctumynanmja (TENS, NMES) 3a ctumynmpame Ha HEpB U MYCKYIIH.
e  ViTpa3ByK U TEpMOTepaliija 3a Iono0pyBame Ha IUPKyJIalyjara.
e [lapaduHn 3a penakcaiyja 1 €TaCTHYHOCT HAa TKUBATA.
- Oproneacku nomaraJa
e CrutMHTOBH 3a cTabuiu3anija Ha 3r1000T U thenar peruoHor.
e  DyHKIMOHAJIHU OPTO3H 32 M0J00pyBambe Ha TPUIIOT.
e HokHu opTo3u 32 0IMOp U MpEeBeHIIMja Ha OoJKa.
- Jomamna nporpama
[ManueHToT ce 00ydyBa 3a CeKojIHeBHH BexOM (15—20 MUHYTH JHEBHO) CO €IHOCTABHHU IPEIMETH: TOITYE, MOJIUB,
komuumba. Ce mpernopavyyBa BOICHE JHEBHHK 32 CIIC/ICHE Ha HAIIPEAOKOT.
- MyJATHAMCOUIIINHAPEH NPUCTAN
Pexabmmmranujata e HajerkacHa Kora BKIydyBa:
o  ®DusmjaTap (BoACHkE TEparyja).
e  OusMoTepaneBT U eproTepaneBT (M3Be0a HA IporpamMara).
e HespoJor/opronex (1ujarHo3a, Xupypiuka HHTEPBEHIH]ja).
e [lcuxonor (moaapiika 3a CrpaByBame CO MHBATUIUTET)

O O O O

2. IIEJITA Ha cTyaujaTa e 1a ce HcnuTa eeKTOT Ha CTPYKTYpHpaHATA KMHE3UTEPaNeBTCKA MporpamMa Bp3
MOTOPHATA U CeH30pHaTa (PyHKIHMja Kaj maUeHTH co Je3uja Ha N. medianus.

3. MATEPHUJAJIU U METON
Bo crynujata 6ea BkiayueHu 12 manpeHTH O AMjarHOCTHIMpaHa jie3uja Ha Nervus medianus (7 Maxku u 5 )eHu), o
npoceyHa Bo3pact 52 + 8 rogunu. Tre ce MoeNIeH! COrJIacHO MEXaHH3MOT Ha MOBpeJa:
e TaI[MCHTH CO TpayMaTcKa moBpena (ceuewme/ppakTypa).
e 4 manueHTH CO CHHIPOM Ha KaprajieH TyHen (HampeaHa Gpopma).
e 2 MaIMEHTH CO jaTPOreHa MOBPe/a M0 XHUPYPIIKa HHTEPBEHIIH]A.
Kpurepuymu 3a BKIIydyBame ce MalMeHTUTE Ja ce Ha BO3pacT crapoct oj 30—65 roanHu, co MOTBpJCHA JUjarHosa
npeky EMI' u xiuHH4YKH TecToBH M Ja MMa OTCYCTBO Ha TEIIKM KOMOPOUIUTETH (HEKOHTpOJIMpaH aujaderec,
TelIKa KapJAHoBacKyiapHa 00JecT).
IIporpama
Cexoj manueHT yuyecTByBal BO 15 MHAMBUIyaIHU TpeTMaHH (3 TaTH HEJIeTHO BO IEPUOJ] O/ 5 HEIETH).
e [loAroTBUTENEH /eI IUIICHE, MaHYeITHO HCTETHYBambE, pelakCUpadKa MacaKa.
e [laBeH Jaei: aKTHMBHM M NAcCHBHH BeXOM, OIO3WIMja Ha IaJlernoT, MOOWIM3aluja Ha MEKH TKHBA,
(YHKIIMOHAIHU aKTHBHOCTH.
e  3aBpIueH Jei: pejakcalyja u JoMalllHa Iporpama.
MeToau Ha NpOLEHKA
[TanmeHTHTE CEe eBayMpaH HA IOYETOK, 1 5-TH 1eH 1 1 Mecell co cleTHUBE MapaMeTpu:
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Grip strength (nuHamomerap).

Pinch strength (muHueTen rpun).

QuickDASH score (pyHKIMOHATHA HECTTOCOOGHOCT).

VAS (6onka).

CeH3opHa TUCKpUMHUHANN]ja (MOHO(DUIAMEHTH, TBO-TOYKOB TECT).

4. PE3YJITATHU
Pesynratute ox oBa HcTpaxyBame ce IpUKakaH! BO Tabena | u rpadukoH 1.

Tabena 1. Cymupanu npoceunu 6peoHOCHmU NPed U RO MPEMMaH

ITapamerap Ilouerox 15 nen 1 mecen p-BpeaHocT
Grip strength (kg) 142+3.1 185+3.6 21.1+39 <0.001
Pinch strength (kg) 58+12 71+14 84+15 <0.001
QuickDASH (0-100) 64.5+8.2 45375 32.7+6.1 <0.001
VAS 6oixa (0-10) 6.7+x11 4309 21+0.7 <0.001
JIBo-TOUKOBA AMCKpUMHHAIHja (Mm) 126 +2.3 9.1+1.8 6.8+1.4 <0.001

W3Bop: HUcTpaxyBama Ha aBTOPOT
I'pagukon 1 — Cymupanu npoceunu epeonocmu npeo u no mpemman

CyMupaHun NpoceyHn BpeaHoCTN npes 1 no TpeTMaH

mmm Grip strength (kg)
mmm Pinch strength (kg)
=== QuickDASH (0-100)
VAS 6osnka (0-10)
mEE [120-TOYKOBA AMCKPUMUHALMja (Mm)

60

50

N
(=]

w
o

CpefnHu BpeaHoOCTH

20t

10}

N3Bop: UcTpaxkyBama Ha aBTOPOT

Mo4eTok

15 neH 1 mecey

I'padmuknoT puKa3 TM OTCIWKYBa CyMapHHUTE NMPOCEYHH BPEIHOCTH HAa CHTE aHAIM3HMPAHU TapaMeTpH Hpexa U 1o
TpeTMaHOT. JacHO ce 3abenexyBa JeKa HaKO MOYETHHTE BPEAHOCTH YKa)kKyBaaT Ha 3HAYMWTEIIHO HapyIllIeHa
(YHKIMOHAIHOCT M TPUCYTHAa OOJIKAa, CO TEKOT Ha BPEMETO Jjoara JO KOH3UCTEHTHO MOJO0pYyBame Ha CHUTE
WCIIUTYBaHU TIOKA3aTEIIH.

5. JMCKYCHJA

PesynraTure mokaxyBaaT 3HauyajHO 1ON00pyBame Ha MOTOpHaTa (yHKIMja M CEH30pHaTa JUCKpUMHHANHWja 10
npUMeHaTa Ha KHHe3uTeparneBTckata mporpama. Grip strength u pinch strength Genexxar KOHTHHYHpaH pacT, IUTO
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yKa)KyBa Ha jaKHEWE HA MYCKyjJaTypara Ha TEHapoT M mmomobpyBame Ha muHUeTHHOT Tpur. QUICKDASH
pe3yiTaTuTe ce HamalyBaaT, LITO 3Hauu MoJo0pyBame Ha (DyHKIMOHaNHATa crocoOHocT. bonkara, mporeHera co
VAS, e 3Ha49ajHO penynupaHa.

OBue Hao/y ce BO COMIACHOCT CO ITOJAaTOLHUTE O[] IUTepaTypaTa, KaJe IITO peIOBHATa IPUMEHa Ha KHHe3UTepaluja
1 CEH30pHA peeayKallija JOBeAyBa 10 HaMallyBamke Ha CHMITOMHTE M IMOnoOpyBamke HA MOTOpPHATa (QyHKIHja Kaj
MaUeHTH cO Iepu(epHH HEBPOIIATHHL.

6. 3SAKJIYUOK

[IpuMeHaTa Ha CTPYKTYpUpPaAH HEBPOPEXaOMITUTAIMCKH TPHUCTAIN Kaj MANKUESHTH CO Jie3uja Ha Nervus medianus uma
MOTEHLMjaj J1a AOBEJE 0 3HAa4YajHO MoJ00pyBame HAa MOTOpHATa M CeH30pHara (yHKIMja, KaKo M pPEeayKIHja Ha
Oonkata. Crynujara ro NMOTBpJyBa 3HAUEHCTO Ha KMHE3UTEpalujara Kako OCHOBEH EJIEMEHT BO IIPOLECOT Ha
pexa0uuTanyja 1 IOCTaByBa OCHOBA 33 MIHHU PEATHH UCTPAXKyBamba.
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KINESITHERAPY IN THE EARLY POSTOPERATIVE PERIOD IN CLOSED
FRACTURE OF THE FEMUR DIAPHYSICAL BONE
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Abstract: Fractures in the diaphysis of the femur occur more frequently in young and middle-aged men, as well as
in children. Treatment may vary depending on the type and degree of dislocation, as well as the age of the patient.
The most commonly used treatment is surgical, using a metal osteosynthesizer with a Kuncher nail or plate, which
allows the patient to stand with aids a few days after surgery.

The purpose of the described clinical case is to present the effect of the applied kinesitherapy methodology in the
case of fracture of the diaphysis of the femur of the left lower limb with immobilization by metal osteosynthesis in a
68-year-old patient.

The purpose of the applied kinesitherapy is to restore the supporting function of the lower limb. The tasks of
kinesitherapy are reduced to improving trophics, overcoming muscle imbalance, maintaining the volume of
movement in the left hip joint. Means of kinesitherapy include, relaxing exercises and techniques, cryotherapy,
passive exercises to maintain the volume of movement in the joints, placing the limb in a drainage position, muscle
pump for distal joints, breathing exercises, active exercises for healthy parts, isometric contractions for the thigh
muscles, active-passive exercises for the affected limb and resistance exercises for healthy parts.

At the end of the course, an improvement in muscle strength and endurance of the left lower limb was noted. The
patient was given advice on continuing rehabilitation and guidelines regarding the avoidance of resistance exercises
and weight-bearing on the affected limb, as well as stretching of the motor muscles in the affected joints in order to
achieve full recovery of muscle strength and mobility of the limb.

Keywords: fracture, diaphysis of the femur, kinesitherapy.

KUHE3UTEPAIIUA B PAHEH CJIEJONNEPATUBEH NIEPUO/ ITPU 3AKPUTA
OPAKTYPA HA TUAPU3ATA HA BEJIPEHATA KOCT

Huna benueBa
MenuiuHCKH Konex, MenuuHcku yHuBepcuteT — [moBnus, beirapus, Nina.Belcheva@mu-plovdiv.bg

Pe3rome: ®pakrypure B obnacTra Ha auaduszara Ha OenpeHara KOCT CE CpelaT Mo-4ecTo MpU MBXKe B Milaja U
3psila BB3pAcCT, KakTo W NpH jaena. JleueHnero Moxe na ObAe pa3iIW4HO B 3aBHCHMOCT OT BHJIa U CTEIEHTa Ha
pa3MecTBaHEeTO, KaKTO M OT Bb3pacTTa Ha NanueHTa. Haii-uecTo mpuiaraHoTo je4eHHe € ONepaTHBHO, Karo ce
U3M0JI3Ba METaJIHA OCTEOCHHTE3a ¢ IMUpoHa Ha KroHdep min miaka, KOETO I03BOJIsIBA Ha OOJIHMA Ja Ce U3IPaBH C
MIOMOIIIHH CPE/ICTBA HSKOJIKO JHU CJIE ONepaIusTa.

LenTa Ha onMcaHus KIMHUYEH Ciydail € 1a npencTaBu eekra OT MPUIoKeHA KHHEe3UTepalleBTHYHA METOMKA MPU
cuynBaHe Ha auadusara Ha OelpeHaTa KOCT Ha JAB JOJEH KpaiHMK, MMOOMIM3UPAH Ype3 MeTalHa OCTEOCHHTE3a
IIPY TAIMEeHT Ha 68 TOIMHHU.

IlenTa Ha mpuiIOXKeHATa KMHE3UTEPAIUs € Bb3CTAaHOBSBAaHE ONOpHATa (PyHKIMS Ha JIOJEH KpaWHUK. 3ajadure Ha
KMHE3UTEpanusiTa Ce CBEeX/ar JI0 MoJo0psBaHe Tpodukara, MpeogossiBaHe Ha MYCKYIHHUS IucOaaHC, HOLIbPKAHE
obemMa Ha JBIDKEHHE B JsiBa TazobenpeHa craBa. CpencTBaTa Ha KHHE3HUTEpAIUsITa BKIIOYBAT pEJIAKCHPAIIN
YIpa’KHEHUsI U TeXHUKH, KpUOTepanusi, MaCHBHY YIIPXKHEHMS 3a MOAIbp)KaHe Ha oOeMa Ha JBIDKCHHE B CTABUTE,
MOCTaBsiHE Ha KpaiHWKa B OTOYHO ITOJIOKCHHE, MYCKYJIHA IOMIA 3a JUCTAJIHHUTE CTAaBH, UXaTelIHA I'MMHACTHKA,
aKTUBHM YNPAXHEHHS 32 3[paBUTE YaCTH, N30METPUYHN KOHTPAKIMH 3a OefpeHaTa MyCKyIaTypa, akTHBHO-TTACUBHHU
YHpaXHEHUS 3a 3aCETHATH KPAaHHNK U YIIPaXHEHUS CPEIly ChIIPOTHUBIICHHUE 32 37PAaBUTE YaCTH.

B kpas Ha mpoBeneHns Kypc ce OTdeTe Mmojo0psBaHe Ha MYCKYJIHaTa CHJIa M U3APBKIMBOCT HA JISIB JTOJIEH KPalHUK.
Bsixa maneHy chBETH Ha MAaMEHTa 3a MPOIBJDKABaHE HA pPeXaOMIUTanusATa ¥ HACOKH OTHACSIIH Ce J0 M30sTBaHe Ha
MIPUJIaTaHEeTO Ha YHPaXXHEHUS CPEIly ChIPOTHUBICHUE U MIPEHACSHE Ha TEXECTTa BbPXY 3aCeTHATHs KpailHHUK, KaKTO
U CTPEYMHI 32 MYCKYIWTE IBUTaTeIN B 3aCETHATUTE CTAaBH C OINIEA IIOCTHUTAaHE Ha ITBJIIHO BB3CTAHOBSBAaHE Ha
MYCKyJIHATa CHJIa U TIOABIKHOCT HA KpalfHHUKA.

KarouoBu nymu: dpaxrypa, muadusa Ha GejpeHaTa KOCT, KHHE3UTeparusi.
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1. BBBEJJEHUE

Opaktypute B 001acTTa Ha quadu3ata Ha OepeHaTa KOCT Ce Cpelar Mo-4ecTo MPpHU MBKE B MJIaJia U 3psiia Bb3pacT,
KakKTO W mpu Jieria. MexaHu3MHUTe Ha CUyIBaHE ca pa3finyHH (HAH-4eCTO JUPEKTEH yJap WIIM YCyKBaHE), 3aTOBa Ce
MOJTyYaBaT HAIPEYHH, CIIUPATIOBUIHH, Pa3ipOOCHH U IPYTH BUAOBE (QPAKTYpH.

Jleuennero Moxe na Obje Pa3IMYHO B 3aBUCHMOCT OT BHJIa M CTEIICHTA HA Pa3MECTBAHETO, KAKTO U OT Bbh3pacTra Ha
nanuenTta. Haii-uecTo mpuiaraHoTo Jie4eHHe € OMEePaTUBHO, KATO C€ M3MO0JI3Ba METAJHA OCTEOCHHTE3a C MUPOHA Ha
KroHuep win miaka, KOETO MO3BOJsIBA HAa OOJNHUS A Ce M3MPAaBU C MATEPUIM HAKOJIKO JHU CJEI ONepanusTa.
Pexabmmmranusara € HacoueHa KbM Pa3/IBIKBAHETO Ha OOJHUS C TOMOIIHH CPEACTBa U JeueOHa (PHU3KYITypa ¢ [el
Jla ce BppHAT 3arybeHute QyHKIMK Ha yBpeaeHus kpaiuuk (Mc Donough et al., 2021),

Ienrta Ha mpencTaBeHUs KJIMHUYCH CIy4ail ¢ Aa oTyeTe e)eKTa Ha MPUIOKCHATA KHHE3UTCPATICBTHYHA METOIMKA
IIpU CUyMBaHEe Ha Auadu3ara Ha OeApeHaTa KOCT Ha JIAB JOJICH KpalHUK MPU MAIUCHT Ha 68 TOIMHU.

2. IPEJICTABSIHE HA TAIIUEHTA

[MpencraBsMe manmMeHT MBXK Ha 68 T, IEHCHOHEDP, CHCTOSIHUE CJIEe]] 3aKPUTO CUyIBaHe Ha nuadusaTta Ha OeapeHata
koct. [Ipu aHamMHe3aTa ce ycTaHOBsIBa, Ue TpaBMaTa € BCJICACTBHE Ha MaJaHe OT CTHIOA BBPXY JIAB IOJICH KpalHUK.
HezabaBHO xocmmTamm3upaH W HAcOYEH 3a OIEPATHBHO JICUEHHE, IMPH KOETO € W3BBPIICHA pEMO3WIUs Ha
(parMeHTUTE C MeTaldHa OcTeocHHTe3a. [lareHThT choOImaBa, 4e CTpaaa OT XUIIEPTOHHYHO Cchpie 6e3 (3acToiiHa)
ChpeYHa HEAOCTATHUHOCT U MIPHEMa aHTUXUIICPTCH3UBHH CPEACTBA 32 XUIIEPTOHNYHATA OOJIECT.

Ilpu ormena ce ycTraHOBH CKBbCEH M BBHIIHO POTHPAH JIAB JOJCH KpalHWK, HAalMYWE HAa OTOK M XEMaTOM B
nraduszapHaTa 9acT Ha (heMypa M OKOJIO JIsiBa KOJISTHHA cTtaBa. HaOmromaBaiie ce 3adepBsiBaHE OKOJIO OIepaTHBHATA
paHa Oe3 NOBHIIEHA JOKAJHA TeMIlepaTypa. AKTHBHUTE JIBW)KEHHs OsXa CHJIHO orpaHudeHu. [lpum manmanus ce
KOHCTaTHpa HOpMallHa CETMBHOCT B 3aCETHATHs KpalHKK, HAJIMUUe Ha OoJKa B 00J1acTTa Ha paHaTa, KakToO U CHIIHO
0oJIe3HEH! TACHUBHH JIBW)KEHHS Ha KpaiiHuka. 3amazeH Oemie nepudepeH MyJc M KpbBOOOPBIIEHHUE B KpaiHHUKa.
JluncBaxa kperurtanuu. L{ukarpukchbT Oemle MeK, yMEpEHO 3auepBeH Oe3 IIOBHIICHA JIOKalHa TeMIeparypa.
PexaOMInTanMOHHUAT TOTCHIIMA BKJIIOYBAILEC H3BBHPIIBAHE HAa BrioMeTpus Ha Tazobempena crtaBa (TBC), upes
KOSITO C€ YCTaHOBH Halnune Ha AeuuuTté B oOeMa Ha JBIDKCHHE HA JIsiBa Ta300eIpeHa cTaBa M JisiBa KOJSTHHA
craBa (KC) (Ta64. 1), kakTo U 5° BBHIIHO pOoTaTOpHA KOHTpakTypa. diekcusra B jsiBa Tazo0empeHa craa Oe 25°
KaTo TpH 37apaBus kpaitHuk Oemre 80°. AOxykmusara 6e 20°, HO caMO OT 00JeKdeHO n3xonaHo moioxkernue (MUII) —
TiwieH Jer. [Ipm He3acerHaTwsAT KpaifHWK aOnyknusata Oeme 3amazeHa — 45° (ta6a. 1). Ilopagm HammuHata
KOHTPaKTypa U MPOTHBOIIOKA3aHUE 32 H3BBPIIBAHE HA BHTPEIIHA POTALNSA M aJAYKIUI BIIIOMETPHS B TE3W paBHUHH
He Oemre HampaBeHa. V3MepBaHeTo Ha JsBa KOJSIHHA cTaBa Oelle HEBB3MOXKHO, MOpagd BHAAa Ha (pakTypara H
M3XO0JIHOTO IMOJIOKCHHE Ha MalfdeHTta (TWJICH JieT), HO BCe Mak BHIUMO ce HabiromaBarie okosno 10° ¢uiekcnoHHa
KOHTpPaKTypa JIbJDKallla Ce Ha OTOKa B o0ylacTTa Ha craBata. [IbiHaTa ekcTeH3us Oerie HeBb3MOXHA. [Ipu 31paBust
KpalHHK JIBIKeHHsATa OsiXxa 3anaseHu. [Ipu caHTUMeTpHsTa Ce YCTAaHOBH, Ye OOMKOJIKaTa Ha OEJPOTO Ha JISB JI0JEH
KpaiiHuK Ha 20 cM OT marejara € mo-rojsma ¢ 3,5 M B CpaBHEHHUE ChC 3/IpaBus KpatHuK (TadJI. 2).

ToBa ce qpioKelie Ha OTOKa B o0siacTTa Ha TpaBMaTta. [Ipu u3BbpIIBaHE Ha MaHyaJHO MYCKyJHO TectyBaHe (MMT)
ce yCTaHOBH clIabOCT ¥ HaMaJieHa MYCKYJIHA CHJIa Ha 3aCerHaThs KpaiHuk (Tadua. 3, 4).

3. IPEJACTABSAHE HA PE3YJTATUTE

Tabnuyal. benomempusn na mazodedpena cmasa

Hauano Kpaii
‘braomerpus TBC ‘braomerpus ThC
Sin: Dex: Sin: Dex:
S:— -0°-25° S:— -0°-115° S:5° -0°-35° S: 15°-0°- 115°
F:20°-0° - — F:45° -0°-10° F:30°-0°-— F:45°-0°-10°
R:15°-5° - — R:35° -0°-35° R:15°-5°- — R: 40°- 0°- 35°

braomerpus KC: He e wusmepena mnopaay
HEeBb3MOKHOCTTA  Ha  MalMeHTa Jla  3aeMe
croTBeTHOTO MIT

W3TO4HMK: aBTOPBT
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Taonuya 2. Canmumempusn na 6eopo
Hauauio Kpaii
Sin; Dex: Sin: Dex:
S5¢Mm - 46 cm 5¢m - 44,5 cm 5¢Mm - 44 cm 5c¢Mm - 45 cm
8cMm - 48 cMm 8cMm - 46 cm 8cMm - 47 cm 8cm - 46 cMm
20cMm - 58 cm 20cM - 54,5 cMm 20cMm - 56 cm 20cM - 55 cMm
W3To4yHMK: aBTOPBT
Taoéauya 3. Manyanno mMycKyino mecmyeane Ha ma3obeopena cmasa
Hauauio Kpaii
JBm:xenne Onenka JBu:xenne Onenka
Abaykiust dex 4 Abnykrmst dex 4+
AOmyKIms sin 2 AOmyKIms sin 3+
Annykuust dex — Annykiust dex —
Apykuust Sin - Anykiust Sin -
Drexnsa dex 4 Diexcus dex 4+
®dnekus sin — ®dekus sin —
Excrensus dex — Excrensus dex —
Excrensus sin — Excrensus sin —
Borperna porarms dex 4 Borpemna poraius dex 4
Borpemrna porarus Sin — Bwrpeurna porarus Sin —
BeHina porarus dex 4+ BeoHina poranus dex 4+
BpHiuHa poranus Sin 2 BrHimHa portanust Sin 3

H3TouHuK: aBTOPBT

Taonuya 4. Manyanno mMyckyino mecmyeane Ha KOJAHHA CMAsd

Hauauio Kpaii
JIBr:keHnune OneHka JABuixenue Onenka
drexcus dex — drexcus dex 4+
®dnexcus sin — dnexcud Sin 3
Ekcrensus dex 4 Exkcrensus dex 4+
Ekcrensus sin 2- Exkcrensus sin 3+

H3TouHuK: aBTOPBT

LlenTa Ha mpuiIOXKEHAaTa KMHE3UTEPAIMs € Bb3CTAHOBSIBAHE OIOpHaTa (YHKIMS HA JOJIEH KpaifHWK. 3ajaduTe Ha
KMHE3UTEepanusiTa ce CBeXKAAT A0 Momo0psiBaHe TpoduKaTa, MPEoI0sIBaHE HA MYCKYIJIHHS TUcOaane, OLIbpKaHe
obema Ha JBW)KEHHME B JisgBa Tazo0enpeHa craBa. CpencTBaTa Ha KHHE3WUTEPAIMsITa BKIIOUBAXa, PENAKCHPAIIH
YIpa’KHEHUs] U TeXHUKH, KPUOTEepaInus, MaCHBHH yNPaXHEHHS 3a MMOJ/IbpKaHe Ha o0eMa Ha JIBH)KEHHE B CTaBUTE,
IIOCTaBsIHE HAa KpallHMKAa B OTTOYHO IIOJIOKEHHUE, MYCKYJIHA IIOMIIA 332 JUCTAJIHUTE CTAaBM, JAMXAaTe/HA TMMHACTHUKA,
aKTUBHM YIPAXHEHHS 3a 3[ApaBUTE YacTH, W30METPHYHH KOHTPAKIMH 3a OeApeHaTta MYyCKyjlaTypa, aKTHBHO-
NIACUBHU YIPAKHEHUS 32 3aCErHATUsl KPalHUK, YIPaXKHEHUsI CPELLy ChIIPOTUBIEHUE 3a 3paBUTE YaCTH U CPEACTBA
32 UMOOWIIU3AIHS [IPY AEHHOCTH OT €XKETHEBHHS KHUBOT U APYTH.

4. TUCKYCUs

Kunesurepanusra (KT) ce npoBene B mepuox OT AeceT IHHU, KaTO ce 3all0YHA Ha TPETUS [EH CJel Olepanusra.
JleGroTupaxMe OT H3XOAHO IIOJIOKEHHE Ha MAaIMeHTa TWIICH JIEr C NPHJIAraHeTo Ha peNaKkCHpallyd TEXHUKH 32
npeojofisBaHe Ha TocTonepaTHBHata Oojka u oroka (Satriani & Rosnia, 2021). 3a cmpaBsiHeTo ¢ OoakoBarta
CHUMIITOMaTHKa U MYCKYJIHHUST Tapll, IPHIOKHUXME KPHOTEpaIist oa popMaTa Ha CTyAIeHH KOMIIPECH, JIEAEH rell U
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KpUOMAacaxk ¥ JIeKM MAacHBHH [BIDKCHHsS 3a NOPBCTUTE W TJIE3CHHA CTaBa Ha ONepUpaHHs KpailHuk. 3a
MPEOIOSABAHETO HA OTOKA MPHIOKHUXME JICK OTOUCH MAcaX M MyCKYJIHA MOMIIA 33 AUCTAITHUTE CETMEHTH OT OTOYHO
moyioxxeHne Ha kpaiamka. (Purnamasari et al., 2023). B To3u meprom TPHIOKHXME U JICKHM MOOMIH3AIHOHHH
TEeXHHKH Ha TaTejaTa B JIaTepo-laTepaliHa M KPaHHWO-KaylajHa IOCOKa ¢ Lel HomoOpsBaHe Ha TpoduKaTra U
pe3opOupaHe Ha OTOKA OKOJIO KOJIsTHHA cTaBa. C 1el npo(HIakTHKA Ha YCIOKHEHUATA H IPEJOTBPATsIBaHE MOsSBATa
Ha JeKyOouTycu mpuitoxuxme nosunuonHa tepamus (Chaudhary, 2024). Ot Tpetust neH 3amovHaxMe ¢ aKTHBHH
VIpaXHEHUs 3a 34paBUs KpailHUK, MaCHBHH YIPaXXHEHUS 3a MomoOpsiBaHe o0eMa Ha IBIDKGHHE B CTaBHTE H
JMXaTeTHa TMMHACTHKA C LeJl NPEIOTBpaTsBaHe Ha YCIOXKHEHUATA Ha JUXATeJIHA M CHPICYHO-CHAOBA CHCTEMA
(Sarkies wt al. 2023). B To3u mepro HOCTHTHAXME CaMOCTOSITENCH CEACK Ha MalieHTa. B meproaa oT 4eTBBpTHSA
J0 cenMmus JIeH ce 3a0eisi3a BHIMMO ClaJiaHe Ha OTOoKa B TpaBMmupaHara obOsact. Ot 3,5 cM pasnmukara B
caHTUMeTpusTa 6e camMo 2 CM, a KOHTPaKTypaTa B KOJITHHA CTaBa, KOSITO O¢ B pe3yiITaT OT OTOKa Oellle crajHajia a0
5°. Ha metus JeH MOCTHTHAXME CTOSK C MPOXOAMNIKA KAaTO Ha MalMeHTa OsxXa MaJeHH YKa3aHUs Ja He CThIIBA Ha
orepupaHus KpailHUK a Ja MpeHece TexecTTa Ha pblueTe u 3apasus kpaitnuk ([Tomos & Jumutposa 2020). Ilpes
TO3U MEPHOJ 3aMOYHAXME MPUIATAaHETO HA M30METPHYHU KOHTPAKIIMH 3a TIIyTeanHa MycKymatypa u m.quadriceps
femoris ¢ ornex ma mogo6pum cuiata Ha Myckyiatypara. (Shehzadi et al., 2024). Tlpumoxuxme ChIO ¥ aKTUBHA
YIpaXKHEHUs 32 TOPHU KPalHUIM ¥ PaMEHEH HO0sIC, KAKTO M YIIPaXXHEHUS CPENly ChIIPOTUBIICHHUE 32 MOJIbP)KaHEe Ha
CHJIaTa 1 MOOMITHOCTTA Ha CTaBUTE HA TOPEH KPAMHUK C Lel BE3MOXKHOCT 32 IPABUITHO U e(pHKAaCHO H3IOJI3BaHE Ha
TIOMOII[HO CPEACTBO. 3a 3aCerHAaTHs KpallHHUK 3all0YHaXMe ¢ aKTHBHO-IIACUBHHU YIPAXXHCHHUS OT OOJICKYCHO H3XOIHO
nosnoxxerne (Paul et al., 20024). C uen npopunakTrka Ha YCIOKHEHUsI, U30srBaxMe MPHUIATAaHETO HA BBHTPEIIHA
poTanms u aaaykuus. Ha necetus IeH OT KHHE3UTEpanusITa MOCTHIHAXME ITbJIHA eKCTEH3US B JIABa KOJISIHHA CTaBa,
TIpUJIATaKu pelakCUpalii TEXHUKH C OrJiej] mpeojoiisiBaHe Ha MyckynHus rapa (beuesa, 2019). Ot macaxa
U3M0JI3BaxMe MOTJIAKIaHe, a 100bp eeKT 3a MpeoosBaHe Ha MYCKYJIHHS ITUcOaaHC JONPUHECOXa MPUIaraHeTo
Ha JIEKH NTACUBHU yIpaKHeHus ¢ penakcupany xapakrep ( Purcell et al., 2021). [Topaau u30sreaneTo Ha aaayKIys U
BpTpemHa poTauus B TBC, BBHIIHOpOTaTOpHaTa KoHTpakTypa octaHa 5°. Ilo Bpeme Ha KT mnporpama,
aKIeHTHpaxMe BBbPXY HaMalsBaHe Ha OOJkaTa W OTOKa, 3acWiBaHeTo Ha M. quadriceps femoris u rmyreanna
MYCKyJIaTypa, HojoOpsiBaHe Ha oOeMa Ha IBW)KCHHE B 3aCETHATUTE CTAaBH C O] BB3CTAHOBSABAHE ONOpHATA
¢byukims Ha goneH kpaitHuk (Becheva et al., 2019).

5. 3AK/IIOYEHUE

Crnien mpoBefeHaTa KHHE3UTEPAleBTHYHA MPorpaMa, MalieHTa CTaHa M0 CaMOCTOSATEIeH U yBepeH. B HauanoTo B
obylacTTa Ha TpaBMara M KOJSHHA CTaBa ce HaOJoJaBallle OTOK U MAalMeHTa M3IMTBAlIe MOCTOsHHA Oonka. Cien
nposenenata KT, oToka nqpacTH4HO Hamals a OOJIKHTE MOCTEIICHHO H34Ye3Haxa.

Bceneacreue Ha nuncBamiaTa 00JKOBa CUMOTOMATHKA M IPOBEJCHATa KMHE3UTEpalus, ce OTYETe MOBHIIAaBaHE Ha
o0ema Ha JIBU)KEHHE B 3aCETHATUTE CTaBH. B HaualloTO Ha MpoLEeNypuTe B JIsiBa KOJSIHHA CTaBa ce HalIto/aBalle
10° KOHTpaKTypa KaTo B Kpasi Ts Oellie HaITbJIHO MPeoJoJIsiHa. B kpas Ha npoBeaeHust Kypc, ce oT4eTe MoJo0psiBaHe
Ha MYCKYJIHATa CHJIa M U3/IPBKIIMBOCT Ha JISB J0JIeH KpalHUK. bsxa nafieHu chBETH Ha MalMeHTa 3a MpOojbiDKaBaHe
Ha pexaOMIINTAlMATa U HACOKU OTHACSIIY ce 10 N30srBaHe Ha IMPHIJIAraHeTo Ha YIPaKHEHUs CPElly ChIPOTHUBIICHHE
U MIpeHacsHEe Ha TEeXKECTTa BbPXY 3aCErHaTusi KpPaiHUK, KAKTO M CTPEUYMHT 32 MYCKYJIUTE JIBUTATEIHN B 3aCETHATUTE
CTaBH C OIJIe]l MOCTHIaHEe Ha IThJIHO BH3CTAHOBSABAHE HA MYCKYJIHATA CHJIA U MOJBIKHOCT Ha KpaiHHKa.
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Abstract: Degenerative disc disease is one of the most common causes of chronic pain in the lower back (lumbar
region) and is a leading factor in reducing work capacity and quality of life in the adult population. These
pathological changes occur as a result of the natural aging process, but can also be accelerated by mechanical stress,
genetic predisposition, insufficient physical activity, a sedentary lifestyle or occupational stress. Over time, the disc
loses hydration, its elasticity decreases, fissures appear and nerve structures are compressed, which leads to pain,
stiffness and functional limitation. In modern physical therapy, mechanical decompression is used as a non-invasive
alternative to relieve symptoms and improve spinal function. The aim of the study is to assess the effectiveness of
mechanical decompression in patients with degenerative changes in the intervertebral discs, by comparing the level
of pain, mobility and functional status before and after treatment. Material and methods: The study will be
conducted on a sample of 7 patients diagnosed with degenerative changes in the intervertebral discs in the lumbar
region. The patients will undergo a series of 10 treatments with mechanical decompression, using a specialized
therapeutic device. Data will be collected through a visual analog scale for pain (VAS), functional tests and
subjective surveys. Results: After completion of the treatment with mechanical decompression, the analysis of the
results showed a significant reduction in pain in six out of seven patients, according to the Visual Analog Scale
(VAS). The average pain score before starting the therapies was 7.2 (out of 10), while after ten treatments, the
average score dropped to 2.8. Most patients showed improvement in lumbar segment function, with increased range
of motion and better mobility during daily activities. Additionally, an average of 40% improvement in the ability to
function independently was observed through the use of subjective quality of life questionnaires. Six patients
reported improved sleep, reduced fatigue, and easier performance of basic physical activities (standing, walking,
bending). Only one patient reported minimal improvement without further deterioration, which is attributed to the
longer chronicity of the symptoms and the presence of other comorbidities. No side effects from the therapy were
recorded in any patient, indicating the safety and good tolerance of mechanical decompression as part of physical
treatment. Conclusion: Mechanical decompression is an effective and safe method for the treatment of degenerative
changes in the intervertebral discs. Its application can improve the quality of life of patients and reduce the time
required for rehabilitation. The research provides a basis for further studies and clinical implementations.
Keywords: mechanical decompression, intervertebral discs, degenerative diseases, low back pain, physical therapy,
rehabilitation.
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Pe3ume: [lerenepatuBHuTe 3a00yBamka Ha WHTEPBEpTeOpaIHUTE JUCKOBH IIPETCTaByBaaT €J€H OJi HajuecTHTE
MPUYMHATENIA 32 XPOHWYHA OOJKa BO IOMHHOT AeN oa ’pOerorT (JymOamHa peruja) U ce BOJACYKH (akTop 3a
HaMalTyBam€ Ha pabOTHAaTa CIIOCOOHOCT W KBAJIIUTETOT Ha JKMBOT Kaj Bo3pacHara momyianuja. OBHE MaTOIOMIKH
NPOMEHH HAaCTaHyBaaT Kako pe3yiTaT Ha IPUPOIAHHOT Ipolec Ha cTapeeme, HO MOXar na Oupar 3abp3aHd M MOA
BJIMjaHHE HA MEXaHMYKH CTPEC, FTeHETCKA IIPESANCIIO3NIIH]a, HETOBOIHA (PU3NUKA aKTUBHOCT, CEICYKH CTHII Ha KHBOT
i npodecHoHaNHn onToBapyBama. Co TEKOT Ha BpeMeTo joara OO TyOeme Ha Xuaparaipjara Ha IHUCKOT,
HaMallyBamke Ha HeroBaTa eJacTHYHOCT, I10jaBa Ha (UCYpU M KOMIIpECHja Ha HEPBHHUTE CTPYKTYPH, LITO AOBEIYBa 10
0onka, BKOYAHETOCT M (PYHKIIMOHAHO OTpaHHWYyBame. Bo coBpemeHara (u3mKamHa Tepamuja, MeXaHHJKaTa
JICKOMIIpecHja ce MPUMEHYBa KaKo HeWHBA3MBHA alTEPHATHBA 33 YONaKyBame Ha CHMITOMHUTE U MOAOOpYyBame Ha
¢ynkuujara Ha ‘pOerHHOT cToNO. Llem Ha wMCTpakyBameTo € Ja ce NpOLEHHM e(pUKaCHOCTa Ha MeEXaHH4Kara
JICKOMIIpecHja Kaj MAKUCHTH CO JCreHepPaTHBHU MPOMEHH Ha WHTEPBEPTEOpalHUTE IHMCKOBHU, MPEKy cropemda Ha
HUBOTO Ha OOJKa, TOJIBIKHOCT M (YHKIHMOHAIHA cocToj0a mpel M IO TPeTMaHOT. Marepujaln W METOAM:
HctpaxyBameTo € CHpOBENEHO Kaj 7 TAalWMeHTH JIWjarHOCTUIMPaHW CO JIeTEHEpaTMBHM IIPOMEHHM Ha
HHTEpBepTeOpaIHUTE AUCKOBHM BO JymOanHara peruja. [laumenture ce momyioxenu Ha cepuja ox 10 Tpermanu co
MEXaHHYKa JICKOMIIPEeCH]ja, CO KOPHUCTEHh¢ Ha CIICIHjaM3upaH TepaleBTCKU anapar. [logaronure ce codupaar npexy
BH3yEJHAa aHAJOrHa ckana 3a Oomka (VAS), (yHKIIMOHANIHH TECTOBH M CyOjeKTHBHHU aHKeTH. Pesymratu: Ilo
3aBpIIyBake HA TPETMAHOT CO MEXaHMYKa JACKOMIIpECHja, aHAII3aTa Ha Pe3yNTaTuTe MOKaXa 3Ha4ajHO HaMallyBambe
Ha OoJKaTa Kaj LIECT O BKYNHO CenyM IalMeHTH, cropex Busyenmnara ananorHa ckama (VAS). Ilpoceuynara
BPEIHOCT Ha OOJNKa Ipel 3alloYHyBame Ha Tepamuurte u3Hecysamie 7,2 (ox 10), momeka mo JeceTTe TpeTMaHH,
npoceyHaTa BpemHOCT omaaHa Ha 2,8. Kaj HajromeMHoT nen onx mamueHTuTe Oeie 3abelieykaHo MOIOOpYBame BO
¢dyHKIMjaTa HA JTyMOAJHUOT CEIMEHT, CO 3rOJIEMEH OICer Ha JBMXKEHE U 10100pa MOJBIKHOCT NPU CEKOjIHEBHH
aKTUBHOCTH. J{OTMONHMTENHO, IpeKy ymoTrpeda Ha CyOjeKTMBHHM MpallaJHUIM 32 KBAJUTET Ha JKUBOT Oele
3abenexaHo nopoOpyBame on npocedHo 40% Bo cnocoOHOCTa 3a caMocTojHO (yHKIMOoHMpame. lllect nanneHTn
npujaBuja Mogo0peH COH, HaMaJeH 3aMOp W OJIECHETO H3BelyBambe Ha OCHOBHHM (PM3MYKHM aKTHBHOCTH (CTOME,
ofewe, BUTKamwe). HUTy Kaj efeH maiueHT He Oea eBUICHTUPAaHH HecakaH e(heKTH of] Tepalnujara, ITo yKaxKyBa Ha
Oe3benHocTa M jpoOpara ToJiepaHIMja Ha MEXaHHMYKaTra JCKOMIIPECHja Kako Jel of (U3HKAITHHOT TPETMAH.
3axiy4ok: MexaHHYKaTa JEeKOMIIpecHja IpeTcTaByBa euKaceH M 0e30eieH METOX 3a TPETMaH Ha JereHepaTHBHH
NPOMEHH Ha WHTepBepTeOpaHUTe IHCKycH. Hej3mHara mpuMeHa Mo)ke Ja ro mogoOpu KBaJIUTETOT Ha JKUBOT Kaj
NanyeHTUTEe U Jja T HaMallk IOTpeOHOTO BpeMe 3a pexabuimranuja. VcTpaxyBameTo 1aBa OCHOBA 32 HATAMOIIHH
CTYIUH ¥ KIMHAYKA UMIUIEMEHTAIHH.

Kayuynu 360poBu: MexaHHYKa ASKOMIpeCHja, HHTEPBEPTEOPAIHN JUCKYCH, ACTCHEPATHBHU 3a00IyBamba, 00Ka BO
JIOJTHUOT JIeJI Ha rpOoT, pr3UKaIHA Tepaldja, pexaOmInuTalumja.

1. BOBE]]

JlereneparuBHuTE 3a00yBaba Ha HHTEPBEPTEOPATHUTE AMCKYCH MIPETCTABYBaaT €/IeH O]l HajueCTUTe 3/IPaBCTBEHU
mpobjeMy Kaj BO3pacHaTa MoIlyjainuja, 0COOCHO Kaj Jimila Bo paborocmocoOHa Bo3pacT. OBHe HapyllyBama ce
pe3yaTaT Ha MPOTPEeCHBHHM M YECTO HEMOBPATHH NPOMEHH BO CTPYKTypara M (yHKIHjara Ha JUCKOBHTE KOU TH
pa3BojyBaar NnpeluieHuTe Bo 'pOeTHHOT cTos0. Co TEKOT Ha BPEeMETO, 110[] BlIMjaHHe Ha MEXaHUYKH ONTOBAPYBambha,
HaMalleHa XuIparalyja Ha MyJImo3HOTO jaapo, MUKPOTpayMH M GHOXEMHCKH ITPOMEHH, foara 10 JereHepalja Koja
MOXE Ja MpEeIU3BHKa CEPHO3HM KIMHHYKH CHMIITOMH Kako INTO C€ XPOHWYHA OONKa, OrpaHHYeHa IOIBHXKHOCT,
HEBPOJIOIIKHM MCIIAN M 3HAYMTEIHO HaMaJIeH KBAIUTET Ha xHBOT. HajuecTo 3adaren e iymOGamHuoT aei o "poeTor,
KOj € HAjIOJJIOKeH Ha MEXaHWYKH CTPEeC, MOpajd IITO TOKMY BO OBOj PErHOH HAjuecTo ce IojaByBaaT OOJHH
CUHAPOMHU IMOBP3aHU CO ACTCHCPATUBHU IMPOMEHU. CHUMITOMUTE Bapupaar o1 Omara HerI/IjaTHOCT 0 MHTCH3HUBHA
00JIKa CO Upajujaiuja, Koja MOXKe Jja T0 OrpaHHYyBa JABIKCHHETO U JIa BIIMjac Ha CEKOjIHEBHOTO (DYHKIIMOHUPAKE HA
ITIAITUCHTUTEC. Panara }II/Ij argosa v COOJABETHUOT TPETMaH C€ KIIYUYHHU 3a HpeBeHL{I/Ija Ha MMOHAaTaMOIIIHO BJIOITYBAamkbC Ha
cocrojbata ¥ W30ErHyBambe Ha XHpPYypIIKa HHTEpBEeHLMja. Bo TperMaHOT Ha OBHE COCTOjOM c€ NpUMEHyBaar
pa3IMYHM MPHUCTaNH, METy KoW (hapMaKoJIOIIKa Tepanuja, MaHyeIHH TeXHWKH, (U3MKaJIHA Tepanuja, WHBA3WBHU
TIPOLIEAYPH U BO OJIPEICHU CIIydau XMPYypIHIKH 3adartu. ExHa ol TOHOBUTE U CE MOYECTO MPUMEHYBAaHH METOIU BO
¢bu3noTepaneBTCKaTa mpakca ¢ MeXaHH4YKaTa JIeKOMIIpecHja — HEHHBA3MBHA TEPAIeBTCKA TEXHUKA KOja MMa 3a Led
Jia TO HAMaJM MPUTHUCOKOT BP3 KOMIPHUMHPAHUTE MHTEPBEPTEOPAHU CTPYKTYpPH MPEKY KOHTPOJIHpaHa TPaKLHja.
MexaHnuKara JIEKOMIIPEcHja ce 3aCHOBa Ha NMPUHIMIOT HA CO3aBameé Ha HETaTWBEH NPUTHCOK BO oOjacra Ha
aeKTHPaHUOT [MCK, INTO OBO3MOXYBAa HaMallyBakhe Ha MEXaHWUYKara KOMIIpPECHja Bp3 HEPBHHTE KOPEHH,
nopoOpyBamke Ha LUPKYJIAlMjaTa W MOTEHIHMjaJHO CTUMYJIHMPAmkEe Ha 3a3]paByBavyKHUTE IPOIECH. 3a pasiifKa o[
TpaJuLMOHAIHATa TpaKIHja, JeKOMIIpecHjara ce H3BeqyBa IIOA CTPOTO KOHTPOJIHMPAHH YCJIOBH CO IPENU3HO
peryiupame Ha cuilaTa ¥ BPEMETPaeHmhETo, NMPU IITO ce M30erHyBa MYCKYyJIeH peduiekceH OTIOp M ce 3rojeMyBa
e(pUKaCHOCTa Ha TPETMAHOT.
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2. HEJ

LlenTa Ha HCTpaxKyBameTO € Ja ce NPOLECHH edukacHOCTa Ha MeXaHHUYKara JAEKOMIIpecHja Kaj MalHeHTH CO
JIeTeHEPAaTUBHU MIPOMEHY Ha MHTEPBEPTEOpaIHUTE OUCKYCH, IPEKy criopenba Ha HUBOTO Ha OOJIKA, TTOABHYKHOCT H
(yHKIIMOHAIHA COCTOj0a Mpe. ¥ 10 TPETMAHOT.

3. MATEPHUJAJI U METOIHN
HUctpaxyBamero ondarn 7 manueHTd (4 Maku M 3 KEHH), CO JWjarHOCTUIMPAHH IEreHEpaTHBHHU NPOMEHH Ha
TyMOamHUTE HWHTEpBEepTeOpamHn auckycn. CUTe HanMeHTH Oea CEeNEeKTHPaHH BO COINIACHOCT CO YTBPIACHHTE
KPUTEPUYMH 3a BKIIyUyBame U HCKIydyBame, co 1el 00e30eayBamke Ha XOMOT'€Ha TpyIia 3a OLleHKa Ha e)eKTUTE O]
MeXaHUUKara JIeKOMIIPecHja.
KpunTepuymu 3a BKIydyBame:

* XpoHnyHa iymOanHa OoJKa co Tpaeme HaJ 3 Mecenu

» Paguonomku noTBpaeHU AereHepatuBHY npoMeHu Ha auckosute (MRI umu CT)

* Bo3pacna rpyna on 35 10 65 roguau

* CocoOHOCT 32 cOpa0OTKa ¥ 3aBPITyBamk-¢ Ha CHTE TEPAIIEBTCKU CECUU
KpuTtepuymu 3a uckiiydyBame:

* AKyTHa AUCKYC XEpHHja

» Tymopu Ha pOETOT MM JIOKAJTHU HHPEKIINU

* OcTeomnopo3a co BUCOK PU3HUK O PpaKkTypH

* HectabuiHOCT Ha NPIIIEHUTE WM IPEIXOAHN XUPYPIIKA HHTCPBCHIIUH

* Tesxku KapAMOBACKYJIAPHHU MM HEBPOJIONIKY 3a00JTyBamka KOU O ja OTpaHUYMIIe TeparujaTa
IIporokon Ha Tperman: Cekoj nauueHT noMuHa 10 JHEBHH CECHM Ha MEXaHHYKa JEKOMIIpECH]ja, CIPOBEACHH Ha
creuyjaieH amapar 3a Tpakiuja Ha poOetor. Cecumre Oea IM3ajHHMpPaHW HMHAMBUAYalHO 3a CEKOj MAIMEHT, CO
NpUJIaroZieHa CHJia, aroy ¥ BpeMeTpacke CIope HeroBara cocToj0a U TolepaHiyja Ha TPETMaHOT.

* Bpemertpacme Ha cekoja cecuja: 2030 MunyTH

» OpekBeHIja: eHa CecHja THEBHO, BO TEKOT Ha 10 mocnenoBaresiHu AeHa
* AmapaT: ANTUTATHO KOHTPOJMPAH TPAKLHCKH YPEA KOj OBO3MOXKYBa NpEIH3Ha KOHTPOJIA HA WHTPAJUCKATHHUOT
MIPUTHCOK U arojioT Ha JEKOMIIpecHja
* Hanzop: cekoj manmeHTt Oeme MOA IOCTOjaH HaA30p Ha (pu3MOTEpareBT 3a Aa ce CrpedyaT HENpUjaTHOCTH HIIH
TIOBpEIH
IIpouena na edexkrure: EQukacHocTa Ha TpeTMaHOT Oelie oneHeTa co MoBeke (YyHKIIMOHAIHN CKaJIH:

I Visual Analogue Scale (VAS):
* Ckana ox 0 mo 10 3a uHTeH3UTET Ha OO0JKa, Kaae 0 e 6e3 Ooska, a 10 e HajcuHA OoJTKa.
* [TaruentuTe ro MomoiHyBaa VAS mpej MoYeTOKOT Ha Tepallijara u Mo 3aBpiiyBame Ha 10-1HEBHHOT HUKIYC.
II. Oswestry Disability Index (ODI):

* Nnpekc koj ja Mepu (yHKIIMOHAIHATA CIIOCOOHOCT BO CEKOjJHEBHUTE aKTUBHOCTH (Ha MPHUMED, ONIEHE, CEACHE,
00JeKa, CITUCHE).
» ITIpouenryannu pesynraru: 0-20% — muHMManHO orpaHudyBame, 21-40% — ymepeno, 41-60% — cunaHo
orpannuyBame, 61-80% — mHory cunno, 81-100% — NOTHONHO OrpaHUYyBamE.

I Cy0jekTMBHA OLleHA HA NALlUEHTHUTE:
Cexoj manyeHtT ja OleHH CBOjara 3aJJ0BOJICHOCT M YyBCTBO Ha MO00pyBame Ha ckaja of 1 1o 5:

1 — Hema nmopoOpyBame; 2 — Majo mogoopyBame; 3 — yMepeHo nmopoOpyBame; 4 — 3HAYUTEITHO MOA00pyBame; 5 —
roJIeMo TIOZI00pyBambe.
JlonoJIHNTETHI MepKH:
» KoHTposa Ha BUTAIHU TIOKA3aTeNIH MPE]] U [0 CeKoja cecrja (KPBEH MPUTUCOK, MYIIC)
* EBujicHIIMja HAa CBEHTYATHNA HECaKaHU e()eKTH MIIM HETIPHjaTHOCTH
* HCTpyKIMHK 32 TOMAIIHA aKTHBHOCTH: N30eTHYBamke Ha TEIIKH (PU3MYKN aKTHBHOCTH U MPABIIIHO CEJICH-E/CTOCH:E

4. PE3YJITATH

ITo 3aBpuryBameTo Ha 10-THEBHHOT TpeTMaH CO MEXaHMYKa ACKOMIIPECH]a, CUTE 7 TMAMCHTH [TOKaXKaa 3HAYUTEITHO
moJ00pyBamke Ha KIIMHUYKUTE TIOKa3aTed, Kako ¥ Ha CyOjeKTUBHATA OllcHa Ha 00JiKa U ()YHKIIMOHAIHA CIIOCOOHOCT.
- UaTen3urer Ha 6oska (VAS) Curte nanmenTu 6ea nponeHetr co Visual Analogue Scale (VAS) nmpen mo4etokot u
0 3aBpINyBak-¢ HA Tepamujara. Pe3ynTature mokaxkaa HamManyBambe Ha MPOCEYHUOT MHTCH3UTET Ha Ooika 3a 55%.
Ha npumep:

* [Tanment 1: ox 7 Ha 3 (HamanyBamwe 57%)

* [Tatment 3: ox 6 Ha 2 (HamanyBame 67%)
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* [TanmenT 6: on 8 Ha 4 (HamanyBawe 50%). OBUE TOAATOIM YKa)KyBaaT Ha OpP30 U 3HAYUTEIHO OJICCHYBAHmC Ha
0oJkara, IITO ja MOTBPAYBa €(PEKTUBHOCTA HA MEXaHHUYKATa JICKOMIIPECHja BO KPATOK BPEMECHCKH TICPUOI.

Tabena 1. Ilpukas 3a unmenzumem na 601Ka nped u no mepanuja

57%
50%
67%
57%
57%
50%
3 50%
W3Bop: cormcTBeHO HCTpaKyBamke Ha aBTopute Bacwmesa, Jl., Ilemescka, M. u Jbyoenos, H.

AW WD W

Ipaghuron 1. I'paghuron 3a VAS nped u no mepanujama
VAS

MauweHt 1 MauweHT 2 MaumeHT 3 MNauuenT 4 Mauuent 5 MNaumeHT 6 NauwneHt 7

[}

v

IS

w

m[peg Tepanuja ™ Mo Tepanuja

W3Bop: comcTBEeHO HCTpakyBame Ha aBTopute Bacunesa, /1., [lemeBcka, M. u Jby6eHos, H

- @OynaknuoHadaHa cnocodHoct (ODI) OynkiuonanHara crocobHocT Oermre mporieneta co Oswestry Disability
Index (ODI). Pe3ynrarure nokaxkaa rmpoceqHo nogodpysame o 41%, mTo ykakyBa Ha 3HAUUTEIHO OJIECHYBAHE BO
CEKOjTHEBHUTE aKTUBHOCTH Ha MAIlUCHTHTE.

* [Natment 3: o 48% Ha 26% (monobpyBame 46%)

* [Natmenr 5: o 44% Ha 25% (mono6pyBame 43%)

* [Nauuenr 6: ox 50% Ha 30% (momoOpyBame 40%). OBHE HAOAM yKa)KyBaaT JAeKa MEXaHWYKaTa JAEKOMIIpecHja He
caMo MITO ja HaMayBa 00JIKara, TyKy M 3HaUUTEJIHO ja moao0pyBa (yHKIIMOHATHATA CITOCOOHOCT Ha MAIUCHTHTE.

Tabena 2. Dynkyuonanina cnocooHoOCm npeod u no mepanuja

45 28 38%
50 30 40%
48 26 46%
46 27 41%
44 25 43%
50 30 40%
47 28 40%

HW3BOp: COICTBEHO HCTpaXKyBabe Ha aBTopute Bacunesa, /1., [lemescka, M. u Jbybenos, H
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I'pagpuron 2. ODI nped u no mepanuja
oDl

Y
- a—"\__—.\/\.

MauumenT 1 MNaumeHT 2 MNaumeHT 3 Naument 4 MauneHt 5 MaumneHt 6 Nauuent 7

e=@==lpes Tepanuja ==@=[lo Tepanuja Series 3

W3Bop: cOTICTBEHO HCTpaXXyBamke Ha aBropute Bacunena, Jl., [lemescka, M. u Jbyoernos, H

- Cy6jexTuBHa omeHa Ha mauuentute CuTe MampeHTH Oea MpallaHW Ja ja OIEHAT CBOjaTa 3aJOBOJICHOCT H
YyBCTBO Ha N0100pyBame Ha ckaiyia o1 1 110 5:

e 4 manueHTH OleHH]ja cO 4 (3HAYUTEITIHO MO00PYBAHE)

e 3 manueHTH OleHHja co 5 (ToJaeMo Moao0pyBake).
IMampeHTHTe HaBemOAa JeKa HAjrOJEMO OJECHYBamhe MOYYBCTBYBAJlC BO 00JacTa Ha JOJHHOT Jed Ha rpboT, co
HaMalTyBamk¢ Ha HOKHaTa 00JKa U monoOpyBame Ha MOOWITHOCTA TIPH CEKOjAHEBHU aKTUBHOCTH.

Tabena 3. Cybjekmuena npoyenka na noooopysarse

3HAYATEITHO OJICCHYBAHE
Jlo6po onecHyBame
3HAYATEITHO OJICCHYBAHE
Jlo6po onecHyBame
3HAYNTEITHO OJICCHYBAHE
Jlo6po onecHyBame

4 Ho06po onecHyBame
W3Bop: COTICTBEHO HCTpaXxXyBamke Ha aBropute Bacunena, Jl., [lemescka, M. u Jbyoernos, H

I'pacgpuron 3. Cydjexmuena oyenka na noooopysare

0

NaumeHt 1 MNaumneHT 2 MaumneHT 3 NaumenT 4 MNaumneHt 5 MaumeHT 6 MauwmeHt 7

w

ro

-

mSeries1 mColumnl Column2

W3BOp: COICTBEHO HCTpaXKyBatbe Ha aBTopute Bacunesa, /I., [lemescka, M. u Jbybenos, H
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5. IMCKYCHJA

Pesynrarure o1 0Ba MCTpaXkyBame jaCHO IOKa)KyBaaT Jieka MEXaHHWYKaTa JeKoMIIpecHja € e(hpUKaceH HEeXUPYPIIKU
METOJI 32 HaMallyBamk¢ Ha O0JIKaTa U IoZoOpyBame Ha (PYHKIMOHATHOCTA Kaj MAIIMEHTH CO IeTeHePaTHBHU IIPOMEHH
Ha MHTEePBEPTEOPaTHUTE TUCKYCH.

Bo tekor Ha 10-OHEBHHOT TpeTMaH He ce 3a0eNIe)KaH! CEPHO3HU KOMIUIMKAIMY, a MalleHTUTe 100po ja Toepupaa
Tepanyjara. Hekon mamueHTH NpHjaBHja MHHHMAalHAa HEMPHjaTHOCT BO MHpBHTE -2 cecWu, Koja ce pemu co
MIPUJIATOAYBamkE HAa CHJIAaTa U arojioT Ha Tpakmujara. OBa ja moTBpayBa Oe30eqHOCTa Ha MEXaHHYKATa IEKOMIpecHja
KaKo KOH3epBaTHBEH METOJ 3a TPETMaH Ha IEreHEepaTUBHU IIPOMEHH Ha AUCKYCHUTE.

6. 3SAKJIYUOK

MexaHnuKaTa JEKOMIpPECHja IPeTCTaByBa euKaceH U 0e30e1eH HeXUPYPIIKK METO/] 32 TPETMaH Ha JIereHepaTUBHU
NPOMEHM Ha HWHTEpBEpTeOpalHUTE MAHMCKYCHTE, KOj 3HAYMTENHO ja HamMailyBa Oosikata, ja mnomoOpyBa
(yHKIMOHAIHATA CIIOCOOHOCT M CEKOjIHEBHATa MOOWMIHOCT Ha MAlMEHTHUTE, ja 3roJieMyBa HUBHATa 33J0BOJICHOCT
o]l TepamujaTa U ro HamajyBa PH3HKOT O MOTpeda 3a XHUPYPIUKM HHTEPBEHLMH, IITO ja MOTBPIYyBa HEj3MHATA
BPEIHOCT KaKo JIeN 0] KOH3epBaTHBHATA Tepanyja Ha XpOHWIHATA TyMOaHa OOJKa.
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THE ROLE OF THE PATRONAGE SERVICE IN THE PREVENTION, DETECTION
AND TREATMENT OF DIABETES MELLITUS AMONG THE POPULATION IN THE
MUNICIPALITY OF SHTIP
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Abstract: Diabetes mellitus is a chronic condition that affects millions of people worldwide and requires ongoing
management and attention. This metabolic disorder can lead to serious complications if not treated properly.
Therefore, education plays a key role in encouraging patients with diabetes to take control of their health and
improve their quality of life. By understanding the disease, learning about effective strategies, and leading a healthy
lifestyle, patients can significantly reduce their risk of complications and have a normal life. First, it is necessary to
understand the disease itself, and this is achieved by providing educational materials in simple language or to ensure
accessibility. The medical professional can also use models or diagrams to show how insulin works in the body and
what happens in diabetes as a disease.

The activity of the patronage service today is primarily preventive, educational and informative, with the task of
collecting necessary data for the health protection of the population in the Municipality of Shtip. The most common
measures taken by patronage services are the organization and introduction of better quality health promotion and
prevention. All these measures and procedures are implemented by nurses and technicians through various health
counseling centers, both individual and group, as well as education through cooperation with other services in the
social environment, and part of the health system that they operate, manage and successfully educate.

The community nurse plays a crucial role in the care of patients with diabetes through education, monitoring of their
health condition, and support in self-management of the disease. She conducts regular home visits, advises patients
on proper nutrition, physical activity, regular blood sugar monitoring, and correct use of therapy. Additionally, she
has an important preventive function by detecting complications early and referring patients to appropriate
healthcare institutions. With her presence and expertise, the community nurse contributes to improving the patients’
quality of life and reducing the risk of serious health consequences.

Keywords: Diabetes Mellitus, prevention, tretman, care.

YJOI'ATA HA TATPOHA’KHATA CJIYKBA IIPU ITIPEBEHIUJA, IETEKIITUJA U
JIEKYBAILE HA TUJABETUC MEJINTYC KAJ HACEJIEHUETO BO OIIIITUHA
HITHUII

I'oppana ITanoBa
dakynreT 3a MenMIMHCKNA Hayku, YHuBepautet ['one emues, Lltum, CeBepna Makenonuja,
gordana.panova@ugd.edu.mk
Cumona JIuMHUTpPOBCKa
simidimitrovska77@gmail.com

Amncrpakrt: /[ujaberec MEeMUTYC € XpOHUYHA COCTOj0a KOja MOroJyBa MUJIUOHH JIyT'e IIUPYM CBETOT U Oapa TEKOBHO
yrnpaByBame U BHHMaHue. OBa METa0OIMYKO HapyIlIyBambe MOXKE JIa JOBEJE 10 CEPHO3HH KOMIUIMKAIMU TOKOJIKY
HE ce TpeTHpa MpaBWIIHO. 3aT0a, eAyKalMjaTa Urpa KJIydHa yJiora BO HOTHKHYBAamEeTO Ha MAlMEeHTHUTe co aujaberec
Jla TIpe3eMaTr KOHTpOJIa HaJl CBOETO 3/paBje M Jia To MoJo0par KBAJIUTETOT HAa HUBHHUOT *HBOT. Co pa3bupame Ha
Goiecta, yueme 3a e()eKTHBHU CTPATETHH U BOJICHE Ha 3/1paB HAUMH Ha )KHMBOT, AIMEHTHTE MOXKAT 3HAYMTEIIHO Ja
rO HaMaJaT PU3MKOT O]l KOMIUIMKAllMK M Jla MMaaT HopMalsieH >kuBoT.HajmpBo morpedHO e na ce pazbepe camara
GosiecT a OBa ce MOCTHTHYBa co 00e30eqyBame Ha eIyKaTHBHM MaTepHjalld Ha €QHOCTaBEH ja3MK WJIM 32 Ja ce
00e30ean mpucTanHOCT.MeTMIMHCKOTO JIMIE MOXE Ja KOPHUCTH M MOJEIH WIM JHMjarpaMu 3a Ja IOKaKe KaKo
(yHKIMOHHpPA WHCYJIMHOT BO TEJIOTO M IITO CE€ CIydyBa Kaj AujabeTecoT Kako OOecT.
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JlejHocTa Ha maTpoHaXKHaTa ciiy0a JeHec € IPUMapHO NPEBEHTHBHO eyKaTHBHA U MH(OpMaTHUBHA, CO 3a/1a4a Ha
coOupame Ha MOTPEOHM MOJATOLM 3a 3JpaBCTBEHATa 3aliTUTa Ha HaceseHneTo Bo Ommruna Iltun. Hajuecture
MEpKH KOM T NPEeB3eMaaT MaTPOHAXKHHTE CIY)XOM ce OpraHM3alija M BOBEI KOH ITIOKBAIUTETHA MPOMOIHMja Ha
31pasje H npeBeHuja.CuTe OBHe MEPKHU M TIPOLEAYPH, MEIUIUHCKUTE CECTPH U TEXHUYApH T CIPOBEYBaaT MPEKy
pa3HH 3APAaBCTBEHH COBETYBAIMINTA, KAKO WHIMBUIYAIHH Taka M TPYINHH, [OTOa Kako ¥ eIyKaluja IpeKy
copaboTKa CO OCTaHATHTE CITY>KOH BO COIMjaTHOTO OIKPYXKYBAame, a ey O 3PaBCTBEHHOT CHCTEM KOH ro padorar,
MEHa[IUpaaT 1 YCIICIIHO eNyHpaar.

[MarponaxkHaTa cecTpa MMa KIy4Ha yJIora BO IpHKaTa 3a IAlMeHTH co aujaderec, MpeKy enykaluja, clelemne Ha
3IpaBCTBEHATa COCTOj0a W TOJAPIIKAa BO CaMOMEHayHpameTo Ha Oojecta. Taa BpIIM pElOBHM IOCETH Ha
MAlMeHTUTEe, TH COBETYBAa 3a MpaBWIIHA HMCXpaHa, (QU3MYKAa aKTUBHOCT, PEIOBHO Mepeme Ha IIeKep BO KpBTa M
NPaBUJIHO KOPHCTEHe Ha Tepamujara. Mcro Taka, Taa MMa BakHa NPEBEHTHUBHA (YHKIMja IPEKYy HAaBPEMEHO
OTKpHBambe¢ Ha KOMIUIMKAllMM M yNaTyBamkbe KOH COOJBETHA 3ApaBcTBeHa ycTaHoBa. CO CBOETO NPHCYCTBO M
CTPYYHOCT, NaTPOHa)KHATa CECTpa MPHUIOHECYBa 3a MOJOOpYBamke Ha KBAIUTETOT HA JKMBOTOT HA TALMEHTHTE U
HaMaJlyBambe Ha PU3UKOT O] CEPHO3HHU 3/IPABCTBEHH MTOCIEMIIH.

Kayunu 36opoBu: [njadetrc Memmuryc, mpeBeHIHja, IeKyBambe, TPETMaH, HeTa.,

1. BOBEJ

Hacenenuero Bo omuTrHata IllTHn MMa motpeda o] cipoBelyBambe Ha KOHKPETHH MEPKU 32 HUBHATA 3[paBCTBEHA
3amTrTa. Criopes OBUe IMapaMeTpH, 3IPAaBCTBEHATA 3aIITHTa MOXE Jla Ce ITOJCIIH Ha!

1.1. IlpeBenuuja Ha GoJiecTa -eJIcH O HAjBAXHUTE IPOLIECH BO CIIPEYyBAHETO Ha M0jaBaTa Ha camara 00JIeCT, a co
TOA ¥ BO CIIPEUyBamkhe Ha XPOHMYHH KOMIUIMKAIIMU Ha HE/IWjarHOCTHUIMPaH anjadeTec

-JlujarHo3a Ha nujaberec -mopajy CICIUPUYHUTE CUMITOMH KOHM CE jaByBaaT MpPEIM3BHKYBaaT COMHEBAbC JCKa
HEKoe Jinie 0oJienyBa o1 qujadeTec, 3apaan Toa MOCTOjaT OJAPEACHH MEPKH KOH Ce Mpe3eMaaT 3a Jia ce OlpaBla U
TOj COMHEX, KaKo IITO c€ JIabOpaTOpHCKUTE TECTOBU HA KPB M yPHHA M MEPEH¢ Ha KOHIICHTpallKjaTa Ha TJIMK03a BO
KpBTa IITO NOOMEHH OJ MHOTY Maja KOJIMYMHA Ha KpB (€[HA Karka), a KOJMYMHATa Ha TJIMKO3a Ce HM3pa3yBa
BOMILTUMOI Ha Jutap (mmol/l), co mTo ce mokakyBa OpojoT Ha MOJIEKYJIH Ha TIINKO3a Ha JINTap KPB

-Tpetman Ha nujaberec omdaka WHCYJIMH,IMETAa M opanHa Tepandja OIpenyBarmeTO Ha HAYWHOT Ha JICKYBambe
3aBHCH O]l BO3pacTa(Kaj Jela ceKkoraml ce JaBa MHCYJIMH M JUeTa MCTO M Kaj MIIaIM JIMIA),TeKHHATa Ha Ooyiecta
(HaMaJIeHO TPOM3BOJCTBO WJIM IIOTIOJNHO OTCYCTBO Ha CO3[aBameTO Ha MHCYJIMHOT ) M (U3MyYKaTa cocTojba Ha
caMHUOT OoJeH(ne0enHa, IOTXPAHETOCT MM HOPMallHa YXPaHETOCT.

-Hera nHa OoneH co mujaberec- HajBakHa e HeraTa Ha aujaberedHo cramano.Cramanara kKaj MalueHTHTE co Tujaderec
ce M3JIOKEHH Ha rojieM pusMk .Toa e 3aToa WITO MOCTOjaT JBe HeUITa Kou JoBeAyBaar ao Toa. I[locrou ciaba
UpKyJIalldja Ha KpBTa BO cramanata (HapedeHa ,nepudepHa BackyiaapHa Ooject™). UM, mocrou rydeme Ha
YyBCTBOTO BO cramanara (o1 ,,nepudepHa nepomatrja).1.1.1leq1 Ha TPYAOT: 1a ce yKake HA HEOIMXOMHOCTA O]
yJiorata Ha MeJIMIMHCKaTa CecTpa BO eyKalujaTra Ha MalueHTUTe, HAYMHOT U NPEBEeHIMjaTa O OJIpeJeHU 0osecTH
U HEJ3UHOTO 3HAYEHE BO CIIPOBEAYBAHETO HA MOJMBAJIEHTHOTO MOKPOBUTENCTBO. OBa HCTPaXKyBambe ja MOKaXKyBa
yJorata Ha BH3UTHMHT MeIWIHHCKATa CeCTPa BO CEKOjIAHEBHHUTE NMPOOJEMH OJ 3IpaBCTBEH acleKT CO KOHM ce
cpekaBaatr Mal[MEHTUTE, KAKO M BO MPEBEHIIMjaTa U JEKyBambeTo Ha qujabeTucot kako Omrect. Ilpurtoa ox ocobeHo
3HaYCHE € COIVIeNyBame Ha THUIIOBH Ha aujabeTec M HErOBO JIeUeHe, PH3MK (AaKTOpU 3a HeroBa IOjaBa,
Nperno3HaBakbe Ha CUMITOMUTE Ha JHjabeTec MENMTYC, QUjar€osa W npepeHuuja Ha Oonecrta.lloceGeH akieHT e
CTaBeH Ha Herata Ha OouieH oJ Jlujaberec MenuTycC, eayKalja Ha MALMSHTHTE U TPEMaH Ha 00JIecTa 32 COOJIBETCHO
U YCIICLICHO JICKYBakbe.

1.2. Marepujaau u MmeToan: MeTosomnorujata Ha padoTa Ha 3paBCTBEHUTE PAOOTHUIIM BO MPEBEHIIU]a, IETEKIIH]ja
U JIeKyBambe Ha nujabeTnc Melutyc noapasoupa Opojuu GopmMu U MeToau Ha paboTa, Mery KOM LEHTPAIHO MECTO
3azema amOynanrtckara nocera.EjeH oa npuHumnure Ha paboTa Ha aMOyJlaHTCKaTta MeIUIMHCKa cecTpa e
MPUHIMUIIOT HA XyMaHOCT U MOYUTYBAKE 3a JIMYHOCTA, IITO 6apa XyYMaH OJJHOC U MOYUT KOH JIMYHOCTA, HITO 3HAYN
JIeKa CeKOj MOoeIquHel Tpeba /1a ce MOYNTYBa TaKOB KaKOB IITO € CO CHTE HETOBH JOOpHW WM JIOIN 0cOOWHU 0e3
pasnuka Ha HeroBaTa BO3pAacCT, TOJ, COIMjayieH cTayc. Jlumara co nujabeTric UMaat moTpeda o CIPOBENyBamkEe HA
KOHKPETHHU MEpPKH 3a HUBHATA 37[paBCTBEHA 3aIITHTA.

Kako ocHOBHHM IapameTpu 3a HCTPAXyBameTO Ce 3eMEHH IOoAaTOIM 00jaBeHH ox MHCTHUTYT 3a jaBHO 31paBje Ha
PCMakenonuja Bo Perucrapor 3a mekepHa 60JiecT Kako CTaTHCTHKA 32 neproaot 2022 roauHa.

3a ;12 ja MOCTHTHEME LeNnTa W Ja Ouje yCIeIHO CHOPBEACHO MCTPa)KyBameTO IperjiefaBMe el O] COOJBETHA
JUTEpaTypa Kako M CTATHCTHYKH IOJIATOLU U HalpaBUBMeE Ipa)MKOHH M TaOeNn U U3BJIEKOBME 3aKITyIOIH

Mero KOj TO KOPHCTEBME METOJ| 3a HaydyHO HCTpaKyBaukaTa paboTa € METoJ]] Ha aMHaju3a Ha CTaTHCTHYKU
ITOJTATOITH 32 3aCTAICHOCT Ha AWjadeTHC MEeTUTYC Ha noapadjero Ha Llltun

IToaraomure kou ce 0OpabOTEHH Cce MPUKAXKaHU BO TaOEITW U 32 HUB € JaJIeH COOBETEH 3aKITy4OK
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2. PE3YJITATHU

Bkynen 6poj Ha peructpupany 007aHM o AujadeT nmo nou 3a nepuox ox 2018-2022 roxuna 3a ommuruna [tum:

Tabena 1. Bonnu 00 oujadem no non 3a nepuod oo 2018-2022 zoouna-LlImun.
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I'oguna BkynHo 3a60/1eH1 Maxknu Kenn
2018 2240 1115 1325
2019 2702 1243 1459
2020 3049 1400 1649
2021 3436 1570 1866
2022 3296 1534 1762

UzBop: J3Y Kinnnunuka 6onauna -Itun

Tabena 2. BKynen 6poj na noeo pezucmpupanu 601U 00 oujadem no noa 3a nepuod oo 2018-2022 zoouna 3a
onwmuna Illlmun

T'oguna BkynHo Maxnu JKEeHH
2018 166 76 90
2019 128 64 64
2020 48 24 24
2021 293 148 145
2022 187 94 93

W3Bop: J3Y Kinununuka 6omuuna -IItumn

3. IUCKYCHJA

3a nepuonot ox 2018 mo 2022 roguna 3a ommruHa ITHT TMa mocTojaH pact Ha 3a00JICHUTE U Kaj MAIIKHOT U Kaj
JKCHCKHOT TI0JI, cOo m3BeceH maa Bo 2022 roamHa BOo ogHoc Ha 2021 romwHa, mITO HajBEpOjaTHO ce JODKH Ha
CMpPTHOCTA Kaj OBa KaTeropuja Ha JIMIla ociie KpoHa BUPYCOT, IITO Tpeba cemak Ja Ouje mpeaMeT Ha moceondaraHa
aHanm3a.Bo oJHOC Ha perucTpupaHu HOBO3aOOJIEHN 3a HaBeAeHUOT mepoa on 2018 mo 2022 roauHa 3a OMINTHHA
tun nujarHocTuiMpanu ce moman Opoj Ha smna Bo 2020 roauHa, IITO MCTO Taka HAjBEpOjaTHO € 3apajau

moceOHUTE MEPKH BO TEKOT H HaBeleHaTa maHiaemuja co Koeua 19 BUPYCOT a 3aT0a ©Ma MHOTY TOToJieM Opoj BO
2021 u 2022 ronuHa.

4. 3AKJIYUYOK

EdextuBHOTO crpaByBame co Oujaberec MenuTyc Oapa ceomdaTeH NpHUCTam KOj BKIydyBa eIyKalHja Ha
NanyeHTUTe, IIepCoHaIM3UpaHa Hera Ha CeKOj MalMeHT M TpeTMaH 6a3upaH Ha nokasu. Exykandjara ru npunpema
MAMEHTUTE CO 3HACHa U BEIITHHH HEOIIXO/HH 3a CIIPABYBAHE CO CBOjaTa OOJIECT KaKo M HEj3UHO NpHdaKkame, Kako
W Jla HampasaT n300p Ha HAaYMH HA >KMBOT KOj K& MM OHMJie BO I0J13a KaKO M Jia ce MPHIPXKYBaaT 10 IIAHOBHTE 32
JIEKyBambe.

PenoBHOTO cileieme Ha MAIMEHTOT KaKo M camMaTa Hera ce KJIYYHH 3a Ja Ce 33J0BOJIaT MHANBUIyalHUTE IOTpeOH Ha
CEeKOj MaIMeHT, CO IITO C€ HaMallyBa PU3MKOT OJI KOMIUIMKAIIMHU U Ce M0J00pyBa CEBKYIMHHOT KBAJIUTET HA KUBOT.
WHoBanuuTe BO TEXHOJIOTHjaTa, KAKO IITO C€ KOHTHHYHPAHOTO CIIE/IeHhe Ha TIIMKO3aTa M MHCYJIMHCKHTE MyMIIH,
JIOTIOJTHATETHO ja mojo0pHja crocoOHOCTa 3a e(UKAacHO ympaByBame co aujaberecor. Ilokpaj Toa, THMOBUTE 3a
Hera, BKJIyYyBajKd [UETETHYapH, CHIOKPHHOJIO3M M eIyKaTOpH, WrpaaT BHTAJIHA yJOra BO IOJJpIIKATa Ha
MAlUeHTUTE.
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On TepeHCKUTE TIOCETH Ce IIea JieKa PeUnCH | J1a HeMa KaTeropuja Koja e omndareHa, a koja He OM MoXkena Ja ce
BKIYYH BO IOJHWIame Ha CBECTAa W 3HACHETO 3a 3aUyBYyBame Ha 3J[PaBjeTo, 3a PaHO OTKpUBamE Ha OOJECTH,
YCBOjyBarbe Ha HaBHKH 3a [O3]paB KHBOT. U IPIKa 3a paboTHaTa U ApyraTta cpenuna. HeomxomHo e na ce BKIydaT
CHTEe KOHM MOJKaT Jia MPUAOHecaT 3a KBAJIWTETHA OpraHM3allja Ha 31paBCTBEHHOT cucTeM. TOj aHraXMaH Ipex ce
Tpeba qa Ouae Haco4eH KOH CEeCTPUTE MAaTPOHAKHU, OWIejKu THe Oea Ipes ce HACOUEHH KOH 3aeHUIATa u JIyTeTo
KOH JXHMBeaT BO Hea. Bo cekojnHeBHaTa mpakca ce IoKaxka Jeka caMo MHQWITPUPAKETO Ha MEIULUHCKUTE CECTPH
BO aKTHBHOCTHTE HA JIOKAJIHATA 3a¢{HHULA MOXeE Ja JOHEeCe Pe3yNITaTH BO IIOCTHIHYBabe Ha OCTABEHHUTE LISIH KOH
BOJIaT KOH MomoOpyBamke Ha CEBKYIHATa 3paBCTBEHA KynTypa. Pa3BojoT Ha mporiecoT Tpeba ma Omme pe3ynrar Ha
aKTMBHOCTH KOU BKJIy4yBaaT MHOTY CEKTOPH BO 3a€HHUIIATA, KAKO U HACEJICHUETO BO IEIMHA, IPEKy UHIUBHUIYaTHH
1 KOJIEKTHBHHU OJUTYKH, aKIMU, IPOCKTHH akiuy UTH. OXl THEe MPUYMHM, 34paBCTBEHATa aKTUBHOCT BO 3aeJHUIATA
IpeTcTaByBa BOJICUKa CHJIa BO CIIPOBEIYBAHETO HA AKTHBHOCTHTE HACOUYEHH KOH M0100pyBame Ha 3/IpaBjeTo.
3aapaBcTBEHHTE PAOOTHHIIM MMAAT NMOCeGHA OITOBOPHOCT M yJIOTra BO Herara Ha OoneH ox /lujaberec menmuryc,
elyKalija Ha MalMeHTUTEe U TpeMaH Ha 00JIecTa 3a COOABETEHO U YCIICIIEHO JIEKYBabe.
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Abstract: Parkinson's disease is a chronic neurodegenerative disease that involves progressive changes in motor and
non-motor functions. It affects the patient's daily life and reduces both participation and quality of life at all stages of
the disease. Early and regular therapeutic exercises can alleviate the effects of the symptoms of this disease. In the
overall rehabilitation, proper drug therapy, physical therapy and, when necessary, surgical intervention are used. It
begins when the disease is diagnosed, with motor rehabilitation and drug therapy in order to alleviate symptoms and
treat later complications. Previous studies have shown that therapeutic exercises and physical means as part of the
overall motor rehabilitation have an impact on the treatment of pain, impaired postural stability and risky falls in
these patients. This study shows the impact of motor rehabilitation included in the overall treatment of patients with
Parkinson's disease. Material and methods: The data were taken from the PHI City General Hospital "8-mi
Septemvri" - Skopje. Motor rehabilitation was conducted in 7 patients diagnosed with Parkinson's disease. Data on
patients' 10-meter-per-second walking time were analyzed. Results: There was a statistically significant
improvement in performance (reduced walking time) between all time points. Conclusion: Regular physical activity
shows a significant positive impact on slowing the progression of symptoms and improving the motor function of
patients. Therefore, motor rehabilitation should not be considered only as an additional treatment, but as a necessary
part of a holistic approach to the care of patients with Parkinson's disease.

Keywords: Parkinson's disease, motor rehabilitation, treatment.
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Pe3nme: ITapkuHcoHOBaTa OOJIECT € XPOHUYIHA HEBPOAETEHEPATUBHA OOJIECT KOja BKIydyBa NMPOTPECUBHA MPOMEHA
Ha MOTOPHHUTE U HeMOTopHHUTe (QyHKIMH. Taa BiIMjae HA CEKOjJAHEBHUOT KHMBOT HA MAIMEHTOT U IO HaMallyBa KakKo
YYECTBOTO, TaKa U KBAJIUTETOT Ha )KHMBOT BO CHTE €Tanu oJ bosiecta. PaHnTe U peIOBHM TepaneBTCKU BEKOU MOXKaT
Ja Ti yoOmaxar edexkTUTe Of CHMITOMHTE Ha oBaa OoyecT. Bo ceBkymHara pexaOminTanuja HaoraaT NpHMEHa
MIpaBUIHA MEIMKAMEHTO3HA Tepamuja, (u3MKajHa Tepanuja M Kora € HEONXOAHO M XHpyplka nHTepBeHmuja. Ce
3al0YHyBa YIITE KOra ce JIUjarHOCTHIMpa OoJiecTa, CO MOTOpHA pexadminTanuja 1 MEeJUKaMEeHTO3Ha Tepanuja co
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Leqn Ja ce OJeCHaT CHMITOMHUTE M JIEKyBaaT MOJOLHHUTE KOMIUIMKAaUWH. JloceraniHuTe CTyAMH ITOKa)KyBaaT
MOKa)KyBaaT JieKa TEpaleBTCKUTE BeXOM M (U3MKATHUTE CpENCTBA Kako Jed Of LEeJIOKYNHaTa MOTOpHA
pexabniHTaIija IMaar BIMjaHHEe BO TPETMAHOT Ha OONKaTa, HAPYIICHUOT O, HapyIIeHaTa OCTypajHa CTA0MITHOCT
U pU3NYHHUTE TaJ0BH Kaj oBHe mamueHTH. CO OBa HCIMTYBame CE MNpPUKaXKyBa BIHMjaHHETO HA MOTOpHAra
pexabnHTaliija BKIIydeHa BO CEBKYITHOTO JIEKyBarhe Ha manueHTH co [lapkuHcoHOBa OonectT. Marepujai u METOIH:
[omaronmte ce mpee3emenn on J3Y Ipagcka ommra OGommuma “8-mm CenremBpm”- Ckomje. MotopHara
pexabmiHTanyja € crpoBeneHa Kaj 7 MalMeHTH, AHjarHOCTHIHPaHu co [lapkiuHCOHOBa 0oiecT. AHaIM3MpaHH ce
MTOJIATOM 32 TIAIIMEHTH 3a BpeMe Ha ozxeme ox 10 merpu Bo cekyHpaa. Pesynraru: IlocTom cTaTHCTHYKK 3HAYajHO
nopoOpyBame Ha nepdopmaHcuTe (HamMalJeHO BpeMe Ha OfEHE) MOMely CHTE BPEMEHCKM TOYKH. 3aKIydOK:
PenoBHara ¢u3uyKa aKTHBHOCT MOKa)KyBa 3HAYMTEIHO MO3UTHUBHO BIMjaHWE Bp3 3a0aByBame Ha Iporpecujara Ha
CHUMIITOMHUTE 1 TIO100pyBame Ha MOTOpHAaTa (DYHKIIMja Ha NallMeHTHUTE. 3aT0a, MOTOpPHATa pexaduiuTanuja He Tpeda
Jla ce CMeTa CaMo KaKo JIOTIOJHUTEJICH TPETMaH, TYKy Kako HEOIXOJIeH AeN OJl XOJIUCTUYKHUOT IPHUCTAIl KOH TprKaTa
3a nanuenTute co [lapkuHconosa Gonecr.

Kayunu 360poBu: [lapknHcoHOBa Ooect, MOTOpHA pexaOMIIUTaIM]ja, TPETMaH.

1. BOBEJ

[TapkuHCOHOBaTa OONECT MPENCTaBYBa ,,IPOTPECUBHO 3a00TyBakbe¢ Ha HEPBHUOT CUCTEM™ M MMa TOJIEMO BIIMjae Ha
JBIKSE-ETO Ha manuenTuTe. OBaa 0oJiecT 3al0YHyBa CO MaJI IIOTPEC BO pakara WM BKOYAHETOCT Ha MYCKYJIUTE H Ce
BionryBa nocrerneHo. [lanmentnte co IlapkuHCcOHOBa 00JeCT HWMaaT HPOOIEM M TEHMIKOTHH CO TOBOPOT H
IBrkereTo. OBa 3a00IyBamke CIIOpe]] MOJNOT MOYECTO € Kaj MAKUTE OTKOJKY Kaj )KCHHUTE M Ce T10jaByBa Kaj JIMIa Haj
60 rogunu. [lapkuHCOHOBaTa O6OJIECT ce KapaKTepHU3Mpa cO HaMallyBamke Ha HUBOTO Ha JIOTIAMUH, HapylIyBame Ha
MOTOpHATa KOOpJMHAIMja M [OjaBa HAa TUIMYHUTEC CUMITOMU Ha Oosiecta. KapakTepuCTHYHM CHMIITOMH 3a
INapkuHCOHOBaTa OOJIECT CE TPEMOp, 3a0aBCHO BHKCH-C, PUTHIHOCT, OCTypaHH abHOpMAIHOCTH. ETnonorujara
Ha oBaa OoJecT c€ yIITe He € LENOCHO pa3jacHeTa, MOCTOjaT JOKa3W 3a T'€HETCKH, CMUTCHETCKH M EKOJIOLIKH
(daxkTopu BO Hej3MHATa IOjaBa M pa3Boj Ha Oojecra. J[ujarHo3ara MpPBEHCTBEHO CE€ IMOCTaByBa BpP3 OCHOBA Ha
KJIMHHMYKA TPOLEHKA, a TPETMAHOT ce 0asupa Ha (apMakoiolIKa Tepamnuja, Koja MMa 3a IeJ Ja ja HaJOMECTH
nedpunuTapHaTa JOMaMHHCKa akTHBHOCT. Cemak, CO O@NeI Ha MNpOrpecHBHaTa mpHpona Ha Ooecra,
MEIHKaMEHTO3HHOT TPETMaH YeCTO CTaHyBa IIOMAJIKy e(UKaceH co TEKOT Ha BPEMETO, IITO ja HariacyBa morpedara
O]l ZOTIOJHUTEITHA HHTEPBEHIIHH.

dusmkanHaTa Tepanuja U pexabuiIMTanujaTa ce o KIYYHO 3HAueHe KAaKO JOIONHHUTEIHO JICKyBambe Koe MOXKe 1a
HpHUIOHECe 32 ONPXKYBambe Ha (PyHKIMOHAIHOCTA, HAMAJyBarkhe Ha PU3UKOT OJ KOMIUIMKALMK W MONoOpyBame Ha
JKUBOTHHOT KBaJIMTET Kaj CUTE marueHTH co [lapkuaconoBa 6osect. COBpeMEHUTE MYATHIUCIUAIUIMHAPHY PHCTAIIH
BO TPETMAaHOT Ha HapKI/IHCOHOBaTa 0o0JIeCT I HHTErpupaaT MEJUIIMHCKUTE, (1)H3I/IOTepaHeBTCKI/ITe, IICUXOJIOIIKUTE U
COLIMjaJIHUTE aCTIeKTH Ha TpHKaTa.

MortopHara pexaOwiuTalnyja NpPETCTaByBa MHOTY Ba)KEH CErMEHT BO CEBKYIHHOT TPEeTMaH Ha JHMIA CO
[MapxunconoBa 6onecrt. [Topaan nporpecuBHara NpUpoia Ha HapyllyBamaTa Ha JBIKEHETO, (DU3UKAIIHATA Tepanuja
MMa 3HayajHa yJora BO OJp)KyBame M M0100pyBame Ha (DyHKIHMOHAJIHATa CIHIOCOOHOCT M KBAJMTETOT Ha KHBOTOT.
TeparnujaTa e HacoUYeHa KOH yOlla)KyBamke Ha CUMIITOMUTE KaKo IITO C€ MYCKYJIHaTa PUTUAHOCT, TPEMOPOT, OaBHOCTA
Ha JBIDKeHaTa M MpoblieMuTe co paMHoTexara. [Iporpamure OOMYHO BKIYy4yBaaT pa3IMYHUA aKTHBHOCTH — OJ
BEXXOM 3a MoJ00pyBame Ha MOABIDKHOCTA M (IIEKCHOMITHOCTA, 10 TPEHHH3H 338 KOOPIUHALIN]a, OACHE U APKEHE Ha
TenoTo. McTo Taka, ce KOPHCTAT U TEXHHKH 33 Y4eHe HOBU MOTOPHHU CTPAaTerHy M aJalTaluja KOH CeKOjIHCBHHUTE
aKTUBHOCTH. BaxkeH nen ox pexabuiMTanyjaTa € MHAMBHIYAJIHHOT NPHCTAall — IUIAHOT Ha Tepamuja ce Kpeupa
cnopes cneuupuIHUTE MOTpPedH, CTaAMyMOT Ha Oonecta M ommrara (u3uuka coctojOa Ha manueHTtoT. [lokpaj
¢dusnorepanujarta, 4eCTo ce BKIy4yBaar M (DU3MOTEPAINEBTH, JIOTONCIA M THMOBH O MYITHIAUCIUILIMHAPHU
CTPYYHH JIUIIA 32 J1a ce 00e30e1u 1eI0CHa MOIAPIINKA U Hera Kaj OBOj BH/[ Ha MAI[HCHTH.

PenoBHara ¢u3uyKa akTHBHOCT IOKaKalla 3HAYUTEIHO MMO3UTUBHO BIMjaHHE Bp3 3a0aByBame Ha IporpecHjaTa Ha
CHUMIITOMHTE, TTO00pyBame Ha MOTOpHATa (yHKIMja M IICHXOJIONIKATa COCTOj0a Ha ManueHTHTe. 3aToa, MOTOpPHATA
pexabunuranuja He Tpeba Ja ce CMeTa caMO Kako JOMNOJHHUTENIEH TpPeTMaH, TyKy Kako HEONXOJIEeH Jel Off
XOJIMCTHYKHOT MPUCTAI KOH TPUrKara 3a MauueHTuTe co [lapkuHCOHOBa GONeCT.

2. HEJITA a Ha cTyaujara € ja ce ONHIIE BIMjaHHETO Ha MOTOpPHATa pexaOMiMTaldja BKIyYeHa BO CEBKYITHOTO
JIeKyBame Kaj nanuenture co [lapkuaconosa Gosecr.

3. MATEPUJAJI U METOJ
1. Meroau Ha MOTOpHA pexadbuuTaIja
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MortopHa pexabuiuTanuja € NpuMeHeTa kaj manueHTH co IlapkuHcoHOBa GonecT Bo (hopma Ha HMHIMBHYaTHU
€HOYaCOBHHM TPETMaHHW, KOja BKIy4yBa BEXOM 3a AMONOOpyBame Ha JUHAMHKaTa, BEXOM 3a MOOMIJIHOCT Ha
‘pOETHHOT CTOJNO O pellakCHpaHa MOoYeTHa MOJIOKOA HA IMALMEHTOT, CIIOPTCKH eJIEMEHTH M UrpH. IlodeTHHOT nen
BKITy4yBa U3BEIYBambC Ha BSKOH 33 AUIICHE CO MPOAODKEH EKCITUPHYM, Macaxa, peakcaryja, MaHyeJIeH CTPEYHHT
n Humame. OCHOBHHOT e IeNTM 3a HaMallyBame Ha OpanuKpuHe3WjaTa Kaj OBHE NAlWEHTH M C€ BKIydyBaaT
M3BeIyBamke Ha MOOWIHM3andja Ha ‘pOETHHOT CTONO, 3roJeMyBambe Ha JBIKEEHATA BO 3II000BUTE, MOJOOpYBame Ha
PaMHOTE)KHUTE MOXXHOCTH ¥ CTAaOMIIHOCTA ITPU OJCHETO CO U3BEIAYBAE HA LIUKIIMIKH BEKOH.

II. MeToxa Ha ucnuTyBame

Ionmaronute ce 3emenu on J3Y Ipaacka ommra Oomuuna "8-mu CentemBpu'- Cromje on OmnmeneHuero 3a
Hespouoruja. [Ipocnenenu ce HeKOIKY apaMeTpH 3a HapyLIEHOTO JABMKEH-E, a PE3YITATHTE CE OLICHETH Ha IPBUOT
JICH, IECETTHOT JICH U Ha MPBHOT MECEI] O]l [IOYETOKOT Ha JICKYBamETO.

Llenn Ha MOTOpHA pexabuiMTalIHja ce:

* [TogoOpyBame Ha MyCKy/HaTa CHJIa U U3APKIUBOCT

* 3roemMyBame Ha GIEKCUOMITHOCTAa M 00EMOT Ha JABHIKEHHC

* [TomoOpyBame Ha TellecHaTa paMHOTEXa M KOOPIMHAIN]a

* [Tonmpmika Ha MPaBUITHOTO JIPKEHE Ha TEIOTO (MIOCTYypa)

» CTEMynanyja Ha aBTOHOMHOTO JIBH)KSE-E M CAMOCTOJHOCTA

* HamanyBame Ha MyCKyJTHa PUTHIHOCT M OpaJKUHE3H]ja

4. PE3VJITATH

Pesynrarure ce mpercraBenn Bo Tabena 1 u rpadukon 1 co mojaronu 3a manueHTH co [lapkuHCOHOBa OosecT 3a
2022, 2023 u 2024 romunHa Kou ce JiekyBaHu u Tpetupanu J3Y I'pancka ommra Oonnuna ,,8-mu centemMBpu’ -
amMOyJiaHTa 332 HeBPOJIOTH]a.

Tabena 1. Ilooamouyu 3a nayuenmu co Ilapxunconosa donecm 3za 2022, 2023 u 2024 2o0una

2022 59
2023 39
2024 36

U3Bop: comncTBeHO UCTpakyBame Ha aBTopute Bacuiesa, [I., berocka, C., CromHapocka, P./1., u Jbyoenos, H.

I'pagpuron 1. I'pagpuuku npuxaz na nayuenmu co Ilapxunconosa éonecm 3a 2022, 2023 u 2024 z00una
70

60

50
40
30 A
20
10
o 4

2022 2023 2024

U3Bop: comncTBeHO UCTpakyBame Ha aBTopuTe Bacuiesa, [I., berocka, C., Ctomnapocka, P.J., u JbybeHos, H.

Tabena 2. /lucmpudyyuja na nayuenmu cnopeo éo3pacm 3a 2024 zoouna co Ilapxunconosa donecm

50 roguHu 1 manueHT
52 roguHu 1 manueHT
53 roguHu 2 ManMeHTH
56 roguHU 1 manueHT
60 roguHu 1 manueHT
64 roguHu 2 ManMeHTH
68 roguHu 9 manMeHTH
71 roguHu 6 manuMeHTu
77 TOOUHU 7 TaleHTH
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W3Bop: comncTBEeHO UCTpakyBame Ha aBTopute Bacuiesa, [l., berocka, C., Ctomuapocka, P.J., u JbyoeHos, H.

I'pagpuxon 2. I'pagpuuku npuxaz na oucmpudyyuja na nayuenmu cnopeo éo3pacm 3a 2024 zoouna co

W3Bop: comncTBeHO UCTpakyBame Ha aBTopuTe Bacuiesa, [I., Berocka, C., Ctomnapocka, P.J., u JbydeHos, H.

I'pagpuron 3. I'paghuuxu npuxaz na cnopeddvama 3a 2022, 2023 u 2024 200un 3a nayuenmu co Iapkunconosa
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78 ronuHu 3 manueHTH
84 roauHu 2 ManueHTH
88 roaguHu 1 mamueHTt
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W3Bop: concTBeHO UCTpakyBame Ha aBTopuTe Bacunesa, /1., berocka, C., Cromnapocka, P.J1., u Jby6enos, H.

Bo mporpamara ce omdaTeHn 7 ManuMeHTH 3a aHaN3a, Ha pa3iIMyHa BO3PACT, €[CH MAllMCHT Ha 53 TOAWHH, ¢JcH
MMarueHT - 56 roawHM, €ACH MalueHT - 66 TroAWHH, S¢ACH MAaIlueHT - 69 roawHH, e€AcH MaIlMeHT Ha 73 ToauIIHA

BO3PACT, €JICH NMAIMeHT Ha 81 TOAWIIHA BO3pACT U €CH MAaIMeHT Ha 83 roAnIHa BO3pacT.
Pesynratu o 10 geHa o1 HOYETOKOT Ha JIGKYBAHETO:
o (e 3abemexyBa 3roJeMeH OICET Ha JBIKEH-C Ha 'POETOT U 3ITI000BHUTE.

e [lanmeHnTture MMaar MoCTabMIIHA KOOPAMHALIM]A NP OJIEHHE, CO MOMAJIKY HECUTYPHOCT IIPH YEKOPEHE.

e dpexBeHIHMjaTa Ha Mafamba WIK COIHYBamka Ce HaMallyBa, OMJEjKU TEI0TO MOYHYBa Jia Ce IPHUIaroayBa Ha
pHUTaMOT Ha BexOuTe.

e JlanmenTuTe mpHjaByBaaT IOroJeMa CaMOAOBepOa M HaMalyBame Ha 3aMOPOT IO CEKOjIHEBHUTE

AKTHBHOCTH.

° 3a0eekKaIuBo € u n0a06pyBaH>e Ha U3APKIIMBOCTA, 61/1[[6_].1’(1/1 MOXaT Aa U3BE€AyBaaT IMOJAOJIU CCpUU 0e3

naysa.

Pe3yJ'ITaTI/I mo 1 MeEcCeIl 01 ITOYCTOKOT Ha JICKYBACTO!:

° HaIII/IeHTI/ITG NOCTUIHYBaaT 3HAYUTEIIHO nono6pyBaH,e Ha paMHOTEXKaTa u CTa0UIHOCTA Ha OJCHK:C.
Omnceror Ha JABHXXCHEC € OUHUITICIHO 3I0JIEMEH, CO noz[06pa (bJ'IeKCI/I6I/IJ'IHOCT Ha MYCKYJIUTC U 3M1000BUTE.

[ ]
° 3abenexanBa ¢ nozloﬁpa MOCTypaJIHa KOHTPOJIa — CTOjaT 1 CC IBUXKAT CO UCIIPABCHO TEJIO.
[ ]

Pu3ukoT on MamoBM € 3HAUMTENTHO HAaMalleH, OMIejKM MalMeHTHUTE Pa3BUBAAT HAaBHKA 3a KOHTPOIHPAHU U

PUTMUYHU IBHKCHA.
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e Ce mnomoOpyBa M KBaJMTETOT Ha >XMBOT, CO 3rojieMEHa CaMOCTOJHOCT IpH W3BPIIYBAalE HA CEKOjIHEBHU
aKTUBHOCTH (00JIEKyBame, O/ICHE M0 CKaJIH, KPaTKU MPOILETKH).

e JlanmmeHTHTE IIpHjaByBaaT M IICHXOJIONIKA KOPUCT: IIOrOJIeMa CHUTYPHOCT, HaMaJleHa aHKCHO3HOCT M|
MOTHBHPAHOCT Ja MPOJOJDKAT CO TepalHjara.

AHanu3upaHu ce MOAATOLM 3a IAIMeHTH 3a BpeMe Ha oneme o 10 MeTpu Bo cexyHOa. IlocTom CTaTHCTHYKH

3Ha4ajHO MOA0OpyBamke Ha meppopMaHCHTEe (HaMaJleHO BpeMe Ha OJIeHhe) IIOMel'y CHTE BPEMEHCKH TOYKH.

Tabena 3. Tabenapen npukas 3a nododpysarse Ha 00eremo u3paseHo 80 n/sec

ITarment 1 nen 10 nen 1 Mecen
1 18 15 12
2 20 16 13
3 19 15 12
4 22 18 15
5 21 17 14
6 19 16 13
7 20 18 15

M3BOp: concTBeHO UCTpaxKyBame Ha aBTopuTe Bacunesa, /1., berocka, C., Cromnapocka, P.J1., u Jbybenos, H.

I'pagpuron 4. I'pagpuuxu npuxasz 3a nodoobpyearse Ha 00erbemo
Bpeme 3a onewe Ha 10m kKaj naumeHTn
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U3Bop: comncTBeHO UCTpakyBame Ha aBTopuTe Bacmiesa, [I., berocka, C., Ctomnapocka, P.J., u JbyoeHos, H.

5. JMCKYCUJA

IMocTou CTaTUCTHYKK 3HAYAjHO MMOJ00pYyBamke Ha nepdopMaHcuTe (HaMaTyBame Ha BPEMETO 3a ojickhe Ha 10 meTpu)
Mel'y cuTe BpeMeHCKH Todkd. OBa yKaKyBa Jieka Tepamdjara ¢ e()uKkacHa M MMa MPOTPECHBEH €(PEeKT CO TeK Ha
Bpeme. [loTpeOHO € ma ce CTUMynHpa MalMeHTOT PEIOBHO Ja T'M W3BEAyBa BEXKOWTE M Ja KOPHCTH IOMarana.
Bri1yuyBameTO Ha CEMEjCTBOTO Ha OOJHHOT BO CAMHOT MPOIIEC, MPYKEHETO Ha EMOIIMOHAIHA [TOTIIOPa U eAyKaIlija
OBO3MOJKYBaar Mojo0pa mpumpemMa u moJHeCyBame Ha KOMIUTUKAIMHTE KOU MPpOorpecujara Ha 6onecta ru HOCH.
IIporpecuBHata mpupoga Ha 0ojecTa, Kako M HEOAPCICHHUTE ETHOJOIIKH (PaKTOpH, MPOMO/DKYyBaaT aa Owuaar
NPEM3BUK 32 pa3Boj Ha edukacHU TepaneBTCKU npuctani. OCoOEHO BaXKHO € Pa3OHpameTO HAa MATOTeHETCKUTE
MEXaHU3MH BKIyYeHH BO pa3BOjOT W eBoiynujara Ha I[lapkuHCOHOBara OONECT, CO Il MoJ00pyBame Ha
TEPANEBTCKUTE [TPUCTAITN U HUBHO HACOYYBaHhe KOH MOE(UKACHO YIPABYBAKE CO CHMIITOMHTE U CO TOA 3a0aBeH TeK
Ha Oonecra.

6. 3AKJIYUOK

PenoBnara ¢u3nuka akKTHBHOCT MOKa)KyBa 3HAYMTEITHO MO3WTHUBHO BIIMjaHWE Bp3 3a0aByBamke Ha Mporpecdjara Ha
CHMIITOMHUTE U NMOJ00pyBamke Ha MOTOpHATa (pyHKIMja Ha MALMEHTHTE. 3aT0a, MOTOpPHATA pexadbuinTaiyja He Tpeda
Jla ce CMeTa CaMo KaKo JIOTIOJHUTESICH TPETMaH, TYKy Kako HEOIXOJICH e OJl XOJIUCTUYKHUOT HPUCTAIl KOH IprKaTa
3a mauuenTute co [lapkuHcoHosa Gosect.
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FALL PREVENTION PROGRAM FOR RESIDENTS OF THE NURSING HOME
"PODGORICA™

Krsto Kovacevic
Public institution for accommodation of adults with disabilities and the elderly ,,Podgorica®, Podgorica,
Montenegro, krsto.kovacevic@yahoo.com
Snezana Kovacevic

Public institution for accommodation of adults with disabilities and the elderly ,,Podgorica®, Podgorica,

Montenegro

Marija Mrdak

Public institution for accommodation of adults with disabilities and the elderly ,,Podgorica®, Podgorica,

Montenegro

Abstract: The aim of this study was to examine the effects of a six-month implementation of a modified Otago
program on functional mobility and balance among residents of the Nursing Home “Podgorica”, using the TUG and
FSST tests, and to analyze the relationship between exercise attendance and test outcomes.

Methodology: The study included 12 residents who regularly participated in the morning exercise program over a
six-month period. Attendance was recorded monthly, and functional assessments were conducted using the TUG
and FSST tests at the beginning and end of the intervention. The correlation between attendance rate and changes in
test results was analyzed.

Results: Moderate correlations were observed between exercise attendance and improvements in TUG (r = —0.53, p
=0.142) and FSST tests (r = 0.46, p = 0.210), although these were not statistically significant.

Conclusions: Regular participation in exercise sessions may contribute to improved functional mobility and balance
in older adults. The TUG and FSST tests proved to be useful tools for monitoring the effects of the intervention.
Further studies with larger sample sizes are recommended to confirm these findings.

Keywords: otago program, falls prevention, older adults, functional mobility, balance assessment

PROGRAM PREVENCIJE PADOVA KOD KORISNIKA DOMA STARIH
,PODGORICA”

Krsto Kovacevié¢
Javna ustanova za smjestaj odraslih lica sa invaliditetom i starih lica "Podgorica”, Podgorica, Crna Gora,
krsto.kovacevic@yahoo.com
SneZana Kovacevié¢
Javna ustanova za smjestaj odraslih lica sa invaliditetom i starih lica "Podgorica", Podgorica, Crna Gora
Marija Mrdak
Javna ustanova za smjestaj odraslih lica sa invaliditetom i starih lica "Podgorica", Podgorica, Crna Gora

Apstrakt: Cilj je ispitati efekat SestomjeseCne primjene modifikovanog Otago programa na funkcionalnu
pokretljivost i ravnotezu korisnika Doma starih ,,Podgorica®, koriste¢i TUG 1 FSST testove, te analizirati povezanost
izmedu prisustva vjeZbama i rezultata testova.

Metodologija: U istrazivanju je ucestvovalo 12 korisnika koji su redovno prisustvovali jutarnjem programu vjezbi
tokom Sest mjeseci. Prisustvo je biljezeno mjese¢no, a funkcionalna procjena izvr$ena je pomoéu TUG i FSST
testova na pocetku i kraju perioda. Analizirana je korelacija izmedu procenta prisustva i promjena u rezultatima
testova.

Rezultati: Uoene su umjerene korelacije izmedu prisustva vjeZzbama i poboljsanja na TUG (r = —0.53, p = 0.142) i
FSST testovima (r = 0.46, p = 0.210), iako statisticki neznacajne.

Zakljucci: Redovno prisustvo vjeZbama moze doprinijeti poboljSanju funkcionalne pokretljivosti i ravnoteze kod
starijih osoba. TUG i FSST testovi pokazali su se korisnim alatima za praenje efekata intervencije. Preporucuje se
sprovodenje istraZivanja sa ve¢im uzorkom radi potvrde ovih nalaza.

Kljucne rijeci: otago program, prevencija padova, starije osobe, funkcionalna pokretljivost, procjena ravnoteze
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1. UVOD
Starenjem dolazi do smanjenja miSi¢ne snage, ravnoteze i pokretljivosti, Sto povecava rizik od padova, gubitka
samostalnosti i kvaliteta Zivota kod starijih osoba. Otago program, razvijen na Univerzitetu Otago na Novom
Zelandu, predstavlja strukturirani program vjezbi koji ima za cilj poboljSanje snage i ravnoteze te smanjenje
udestalosti padova kod starije populacije, a sve se ¢esce koristi u institucionalnim uslovima.
Modifikovana verzija Otago programa prilagodava se individualnim potrebama korisnika — uzimajuéi u obzir
njihove fizicke moguénosti, komorbiditete, motivaciju i okruzenje, §to su fizioterapeuti i sprovodili u JU Dom starih
,Podgorica®.
Padovi su jedan od vodecih uzroka povreda, hospitalizacija i mortaliteta kod starijih osoba S§irom svijeta. Prema
podacima Svjetske zdravstvene organizacije, svaka tre¢a osoba starija od 65 godina dozivi pad najmanje jednom
godisnje, a rizik dodatno raste sa godinama, smanjenom pokretljivos¢u i prisustvom hroni¢nih oboljenja. Posljedice
padova mogu biti ozbiljne, ukljucujuci frakture, gubitak samostalnosti i strah od kretanja, $to dodatno smanjuje
kvalitet Zivota i povecava zavisnost od tude pomo¢i.
S obzirom na multifaktorijalnu prirodu rizika od pada, prevencija mora ukljucivati ciljane intervencije koje uticu na
fizicke, funkcionalne i psiholoske aspekte zdravlja. Jedan od najefikasnijih pristupa su programi vjezbi fokusirani na
jacanje miSic¢a, poboljSanje ravnoteze i koordinacije.
Padovi predstavljaju znacajan zdravstveni problem kod starijih osoba, Cesto dovode¢i do ozbiljnih povreda i
smanjenja kvaliteta zivota. Modifikovani Otago program vjezbi razvijen je s ciljem poboljSanja ravnoteze i
smanjenja rizika od padova.
U domovima za starije osobe, korisnici ¢esto imaju dodatne faktore rizika poput kognitivnih ostec¢enja, polifarmacije
i smanjene motivacije za aktivnost. Upravo zato, sprovodenje strukturiranih i prilagodenih programa vjezbi od
strane stru¢nog kadra moze biti klju¢na intervencija za o¢uvanje njihove funkcionalne sposobnosti. Pracenje ucinka
ovih programa pomoc¢u validiranih funkcionalnih testova, poput TUG (Timed Up and Go) i FSST (Four Square Step
Test), omogucava objektivnu procjenu napretka i pravovremenu adaptaciju plana fizioterapije.
Dosadasnja istrazivanja pokazala su da redovno izvodenje vjezbi iz Otago programa doprinosi poboljsanju
ravnoteze, smanjenju straha od padova i ocuvanju samostalnosti u obavljanju svakodnevnih aktivnosti. Medutim,
postoji relativno malo podataka o efektima ovih programa kod institucionalizovanih korisnika, posebno kada su
aktivnosti integrisane u dnevni raspored doma.
Hipoteze istrazivanja su bile:

1. Redovno prisustvo programu vjezbi povezano je sa znaCajnim poboljSanjem rezultata na TUG i FSST

testovima.

2. Visi procenat prisustva bi¢e povezan sa ve¢im funkcionalnim napretkom.
Glavni cilj ovog istrazivanja bio je da se ispita efekat SestomjeseCne primjene modifikovanog Otago programa
vjezbi na funkcionalnu sposobnost korisnika Doma starih ,,Podgorica®, sa posebnim fokusom na promjene u
rezultatima funkcionalnih testova Timed Up and Go (TUG) i Four Square Step Test (FSST).
Specifi¢ni ciljevi su bili:
Procijeniti promjene u rezultatima TUG i FSST testova prije i nakon Sest mjeseci sprovodenja programa.
Izracunati procenat prisustva korisnika na programu vjezbi i analizirati razlike u prisustvu prema polu.
Ispitati povezanost izmedu procenata prisustva i promjena u rezultatima TUG 1 FSST testova.
Analizirati statistiCku znacajnost korelacija izmedu prisustva vjezbama i funkcionalnog napretka korisnika.

2. MATERIJALI | METODE RADA

U istrazivanju je ucestvovalo 12 korisnika Doma starih ,,Podgorica“ koji su tokom Sestomjesecnog perioda
(novembar 2024 — april 2025) redovno pratili jutarnji program vjezbi sa fizioterapeutima. Program se izvodio
svakog radnog dana u 9h, a sadrzavao je elemente modifikovanog Otago programa vjezbi za ravnotezu i jacanje
donjih ekstremiteta. Prisustvo svakog korisnika biljeZeno je mjese¢no, a ukupan broj radnih dana tokom navedenog
perioda iznosio je 121.

Za procjenu promjena u funkcionalnom statusu korisnika primijenjena su dva standardizovana funkcionalna testa:
Timed Up and Go (TUG) — test koji mjeri funkcionalnu pokretljivost, gdje krace vrijeme ukazuje na bolju funkciju.
Four Square Step Test (FSST) — test koji mjeri dinami¢ku ravnotezu i agilnost kroz brzo kretanje u Cetiri pravca.
Oba testa sprovedena su na pocetku i na kraju Sestomjesecnog perioda. Iz rezultata su izraCunate promjene U
sekundama. Takode je izracunat procenat ukupnog prisustva vjezbama za svakog korisnika, te izvrSena analiza
povezanosti izmedu prisustva i promjena u rezultatima testova.

Statisticka analiza obuhvatila je deskriptivnu obradu podataka, izracun Pearsonove korelacije i testiranje statisticke
znacajnosti povezanosti izmedu prisustva vjezbama i promjena na testovima (nivo znacajnosti p < 0.05).
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Prosjeéna starost korisnika koji su bili ukljuceni u testiranje iznosi 79.4 godine. Prosjecna starost korisnika prema
polu je sljedeca: Muskarci: 84.2 godine, Zene: 74.7 godina.

Slika 1. Timed Up and Go (TUG) test
-

lzvor: Autor

Slika 2. Four Square Step

lzvor: Autor
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3. REZULTATI

Tabela 1. Analiza statisticke znacajnosti povezanosti prisustva i rezultata testova

Test Korelacija (r) P-vrijednost Znacajnost

TUG —0.53 0.142 Nije statisticki znacajno (p > 0.05)

FSST +0.46 0.210 Nije statisticki znacajno (p > 0.05)
Izvor: Autor

lako postoji umjerena povezanost izmedu vecéeg prisustva i poboljsanja na TUG i FSST testovima, ova povezanost
nije statisticki znac¢ajna na konvencionalnom nivou (npr. p < 0.05), vjerovatno zbog malog uzorka (n = 12).

Tabela 2. Prisustvo korisnika na jutarnjem programu vjeibi (nov 2024 — apr 2025)

RB Pol Starost Ukupno prisustvo Procenat ukupnog prisustva (%)

1 M 86 95 78.5%
2 7 67 40 33.1%
3 M 88 65 53.7%
4 M 83 112 92.6%
5 7 74 117 96.7%
6 M 81 105 86.8%
7 7 67 82 67.8%
8 M 75 98 81.0%
9 M 92 99 81.8%
10 7z 81 86 71.1%
11 7 81 115 95.0%
12 7 78 80 66.1%

lzvor: Autor

Maksimalni broj moguéih prisustava: 121 radni dan

Tabela 3. Prosje¢an procenat prisustva po polu

Pol Prosjec¢an procenat prisustva
Muskarci 79.1%
Zene  71.6%

Izvor: Autor

Povezanost prisustva i rezultata testova: TUG test (smanjenje vremena je poboljsanje): Korelacija = —0.55 —
umjerena negativna povezanost. ViSe prisustva je povezano sa veéim poboljanjem na TUG testu. FSST test
(smanjenje vremena je poboljSanje): Korelacija = +0.46 — umjerena pozitivna povezanost. ViSe prisustva je
povezano sa veéim poboljSanjem i na FSST testu. Redovno prisustvo vjezbama ima pozitivan efekat na
funkcionalnu sposobnost mjerenu TUG i FSST testovima.
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Grafikon 1. Prikaz povezanosti izmedu procenta prisustva i napretka na testovima

Prisustvo ws, Promjena u TUG testu Prisustvo vs. Promjena u FS5T testu

Promjena u TUG (sekunde)
Pramjena u FS5T {sekunde)

3o an S0 &0 o ED a0 B0 To a0 90
Precenal ukupnag prisusiva (%) Pracenat ukupnog prisustva (%)

lzvor: Autor

Lijevo: Veci procenat prisustva je povezan s ve¢im poboljsanjem na TUG testu (vrijeme se smanjuje). Desno: Sli¢na
veza vazi i za FSST test, gdje se takode vidi trend pobolj$anja uz vece prisustvo.

Grafikon 2. Rezultatski napredak korisnika u oba funkcionalna testa

Rezultati TUG testa (prije | poslije) Rezultati F55T testa (prije | poslije)
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lzvor: Autor

Ova vizualizacija jasno potvrduje funkcionalni napredak korisnika nakon Sest mjeseci vjezbi.
Rezultati TUG testa (Timed Up and Go): Vrijeme potrebno za izvrSenje testa se smanjilo nakon sprovodenja Otago
programa, §to ukazuje na poboljSanje brzine, ravnoteze i funkcionalne mobilnosti.
Rezultati FSST testa (Four Square Step Test): Vrijeme potrebno za savladavanje testa takode je smanjeno nakon
intervencije, $to znaci da su korisnici bolje koordinisali pokrete i pokazali vecu stabilnost u slozenim obrascima
kretanja.

Tabela 3. Srednje vrijednosti i standardne devijacije

Test Prije vjezbi Poslije vjezbi Standardna devijacija (prije) Standardna devijacija (poslije)
TUG 10.58 sek 9.57 sek +1.84 +1.78
FSST 13.81sek  10.49 sek +2.46 +2.48

Izvor: Autor
Statisticka znacajnost (t-test zavisnih uzoraka):
TUG test: t = 1.88, p = 0.097 — nije postignuta statisticka znacajnost (p > 0.05), iako je uocen trend poboljsanja.
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FSST test:t = 2.65, p = 0.029 — statisti¢ki znac¢ajno poboljsanje (p < 0.05) nakon primjene programa.

Rezultati ukazuju da je modifikovani Otago program imao pozitivan efekat na funkcionalnu sposobnost korisnika,
narocito u sloZenijim obrascima kretanja koji su procijenjeni FSST testom. S obzirom na tendenciju pobolj$anja i
kod TUG testa, moguce je da bi veéi uzorak ili duzi period vjezbanja doveo i do statisticki znacajnih rezultata.

4. DISKUSIJA

Dobijeni rezultati ukazuju na to da su korisnici koji su redovnije prisustvovali programu vjezbi ostvarili vece
funkcionalno poboljsanje mijerljivo kroz smanjenje vremena na TUG i FSST testovima. Korelaciona analiza je
pokazala umjerenu negativnu povezanost izmedu prisustva i poboljsanja na TUG testu (r = —0.53), kao i umjerenu
pozitivnu povezanost sa poboljsanjem na FSST testu (r = 0.46). lako ove povezanosti nisu bile statisti¢ki znac¢ajne (p
= 0.142 za TUG, p = 0.210 za FSST), vjerovatno zbog malog uzorka (n = 12), trend ukazuje na potencijalnu
efikasnost programa.

TUG i FSST testovi su se pokazali kao korisni alati za kvantitativnu evaluaciju funkcionalnih promjena. TUG, kao
jednostavan test za procjenu osnovne pokretljivosti, i FSST, koji zahtijeva slozenije obrasce kretanja, omogucavaju
diferencijaciju stepena pobolj$anja zavisno od dimenzije funkcionalnosti. Povezanost prisustva i rezultata testova
ukazuje da redovno uce$¢e u vjezbama moze doprinijeti smanjenju rizika od pada, $to je u skladu sa ranijim
istrazivanjima o efektima Otago programa.

Ogranicenje studije je mali broj ispitanika, $to umanjuje statisticku snagu analiza i generalizaciju rezultata. Ipak,
rezultati pruzaju osnovu za dalje longitudinalno pracenje veéeg broja korisnika i potencijalnu implementaciju ovog
programa kao standardnog dijela preventivne fizioterapije u domovima za starije osobe.

5. ZAKLJUCCI

Rezultati ovog istrazivanja sugeri$u da modifikovani Otago program vjezbi moze pozitivno uticati na funkcionalnu
pokretljivost i ravnotezu kod starijih korisnika institucionalne njege. lako statisti¢ki neznacajne, uo¢ene korelacije
izmedu prisustva vjezbama i pobolj$anja na TUG i FSST testovima ukazuju na potencijalnu efikasnost programa.
TUG i FSST testovi su se pokazali kao prakti¢ni i osjetljivi alati za pra¢enje promjena u funkcionalnom statusu
korisnika. Za buducéa istrazivanja preporucuje se ukljucivanje veceg broja ispitanika i razmatranje dodatnih faktora
koji mogu uticati na rizik od padova.

Pored vjezbi propisanih Otago programom, fizioterapeuti Doma starih ,,Podgorica” su ukljucili i vlastiti set vjezbi
koji je razvijen u skladu sa dugogodisnjom praksom i potrebama korisnika ove ustanove. Ove dodatne vjezbe
ukljucuju elemente za poboljSanje balansa, fleksibilnosti, snage i funkcionalne mobilnosti, s posebnim fokusom na
prilagodavanje individualnim sposobnostima korisnika. Ovaj autorski program fizioterapeuta je prethodno validiran
kroz internu praksu i dokumentovan u formi publikacije dostupne u ustanovi pod nazivom ,,Program prevencije
padova“. Kombinacija Otago protokola i lokalno razvijenih vjezbi omogucila je sveobuhvatniji pristup prevenciji
padova i ocuvanju funkcionalne nezavisnosti starijih osoba. Sinergija ova dva pristupa mogla je doprinijeti boljim
ishodima testiranja kod korisnika koji su redovno ucestvovali u jutarnjim vjezbama.

Slika 3. Naslovna strana publikacije ,, Program prevencije padova“

24 7 ';51 I';:

Program
prevencije padova

lzvor: Autor
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Slika 4. Vjezbe iz publikacije ,, Program prevencije padova*“

Tegjeu t"‘“l?]l Nach saviiemo desnu podiakiicu ka ramend Lopta je u lijevoj aci, lijeva ruka je odignuta iznad glave
mo i desnu stopalo
sa drugom dijagonalom, izvodi se po 10 ponavijanja. zategnuto prema sebi, isto radimo sa drugom dijagonalom,
izvodi se po 10 ponavijanja.

Obje osobe drze traku u desnoj Saci, osoba A &vrsto drii
traku na koljenu dok osoba B odize ruku iznad glave,
izvodi se 10 ponavljanja, potom osoba B évrsto drzi traku
na koljenu dok osoba A odize ruku iznad glave, izvodi se 10
ponavljanja, isto se radi i sa drugom rukom.

Obje osobe drze traku u desnoj 3aci i istovremeno odizu ruke
iznad glave, vodeci racuna da se traka ne opusti, izvodi se 10
ponavjanja, potom isto rade sa drugom rukom.

/;\\

lzvor: Autor
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PREVENTION AND TREATMENT OF SEXUALLY TRANSMITTED INFECTIONS -
AWARENESS ATTITUDES OF MODERN WOMEN AND MEN
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Burgas State University "Professor Dr. Asen Zlatarov", Bulgaria, kristin_k@dbv.bg
Varvara Pancheva

Burgas State University "Professor Dr. Asen Zlatarov", Bulgaria, vara@abv.bg

Abstract: Despite modern methods of prevention and treatment, sexually transmitted infections (STIs) remain a
serious public health problem. The World Health Organization (WHO) warns about the emergence of sexually
transmitted infections (STIs), which requires studying how informed people are and what their attitudes are towards
prevention, diagnosis and treatment. The aim of our study is to analyze precisely this knowledge and attitudes
among modern women and men. The object of the study is the opinion of the respondents regarding the methods of
prevention of sexually transmitted infections (STIs). Materials and methods: The study covered 125 women and 100
men from Burgas region. The study was conducted online, using an anonymous questionnaire prepared in Google
forms. Results: By age distribution, the most numerous group of respondents was young - women aged 20-25
(30.4%); men aged 20-25 (26%). Distributed by place of residence, a large proportion of women (87.3%) and men
(81.1%) live in cities. Distributed by education, 49.6% of women have higher education, while men with secondary
education predominate (68%). The study found that respondents have knowledge of the main sexually transmitted
infections (STIs). Both groups studied associate the concept of “safe sex" with condom use: women 65.2%; men
76.2%, as a manifestation of responsibility for personal health and the health of their partner.

Sexually transmitted infections (STIs) are a global problem, their prevalence varies significantly in different regions.
These differences are due to specific factors such as the level of access to health services, the effectiveness of sexual
education, cultural characteristics and sexual behavior of the population. These differences indicate that specific
prevention and control strategies are needed for each region.

Keywords: Sexually transmitted infections, prevention, "safe sex", sexual behavior

INPEBEHIIMA U JIEYEHUE HA CEKCYAJIHO IIPEJJABAHU HHOEKIIUUA —
NH®OPMUPAHOCT HATJIACU HA CbBPEMEHHUTE )KEHU U M'BKE

Kpbcruna Togoposa
Bypracku aspxaBen yauepcuret “TIpod. -p Acen 3narapos”, benrapus Kkristin_k@dbv.bg
Bapsapa IlanueBa
Bypracku appxasen ynuepcutet “TIpod. I-p Acen 3natapos”, bbarapust vara@abv.bg

Pe3rome: Brrpexkn chBpeMEHHUTE METOIHM 3a NMPEBEHIUS U JEUCHHE, CeKCyanHo npenaBaHuTe umH(pexnun (CIIN)
OCTaBaT cepuo3eH npobiieM 3a o01ecTBEHOTO 3/7paBe. CBeToBHATA 3/MpaBHa opranuzanus (C30) npenynpexnasa 3a
mosiBata Ha cekcyaiaHo mnpenaBaHu wuHbekimu (CIIM), koero Hajgara aa ce MOPOy4Yd [OKOJKO Xopara ca
nHpOpMHUpaHN W KAaKBM ca HarJlaCUTE UM KbM IPEBEHIMATA, JHArHOCTHKara W JjedeHuero. Llenta Ha HameTo
n3ClIe/IBaHe € J1a aHIM3UpaMe MMEHHO Te3W 3HAaHWS M HarJlaCH Cpejl ChbBPEMEHHHTE XeHH W Mbxe. OOeKkT Ha
NIPOYYBAHETO € MHEHHETO Ha PECIIOHAEHTUTE OTHOCHO METOAWTE 3a IPEBEHIHMS Ha CEKCyalHO IpelaBaHHuTe
nadpexun (CIIM). Martepuanu u Metonm: B m3cnemBanoTo ca oOxBanatu 125 xenm u 100 mbxe ot bypracka
obnact. IIpoy4yBaHEeTO € OCBHILECTBEHO OHJIAMH, MOCPENCTBOM aHOHMMHA aHKETHa KapTta, um3paborena B Google
forme. Pesynratu: [1o Bp3pacToBo pasmpesneneHne Hail-MHOroOpoifHa e Tpynara Ha M3CJIEABAHUTE PECIIOHACHTH B
Miaga BB3pacT - xkeHu oT 20-25 1. (30,4%); mpxke ot 20-25 1. (26%). PasnpeneneHu 1mo MecTOXHBEEHE, TOJIIMa
gacT ot xenute (87,3%) u mexete (81,1%), xuBesar B rpagose. Paznpenenenu no odpazosanue 49,6% oT xeHUTE
ca ¢ BHUCIIIe 00pa3oBaHKe, JOKATO TP MBXKETe NpeodagaBaT Te3u ChC cpeaHo obpaszoBanue (68%). M3cnenBanero
YCTaHOBH, Y€ PECHOHACHTUTE MMAaT IO3HAHUS 3a OCHOBHHTE cekcyasiHo mnpenasanu mHQekumuu (CIIN). U msere
M3CIIeABAaHN TPYMH CBBP3BAT MOHITHETO ,,0€30TACEH CEKC* ¢ M3MOJ3BaHe Ha Mpe3epBaTHUB/KOHIOM: XeHH 65,2%;
MBxe 76,2%, KaTo MposiBa HA OTTOBOPHOCT KbM JIMTHOTO 3/IpaBe M 3[paBETO Ha MapTHHOPA.

CexkcyanHo npenasanute nHpekun (CIIN) ca rmobanen npobieM, pa3snpoCcTpaHEHUETO UM Bapupa 3HAYUTEIHO B
OTJETHUTE PeTHOHM. Te3n pasiInKu ce IbKaT Ha crieluUYHU (aKTOpH KaTo HUBO Ha JOCTHI JIO 3/IpaBHH YCIYTH,
e()eKTUBHOCT Ha CEKCYaITHOTO 00pa3oBaHue, KyATYpHH OCOOEHOCTH M CEKCYaTHO ITOBEJEHUE Ha HaceleHneTo. Te3n
pas3ynuus O0Ka3BaT, 4e ca HeOOXOIMMH CIIELM(UIHY 32 BCEKH PErHOH CTPATETHH 3a IPEBEHINS U KOHTPOIL.
Karouosn nymn: CexcyanaHo npenaBany MHGEKIUH, TpeBeHNNs, ""0e30maceH ceKkc", CeKCyallHO ITOBEJCHUE

595


mailto:kristin_k@dbv.bg
mailto:vara@abv.bg
mailto:kristin_k@dbv.bg
mailto:vara@abv.bg

KNOWLEDGE — International Journal
Vol.72.4

1. BbBEJJEHUE

[Mpesennusita Ha cexcyanHo mnpepaBanute uHpekuuu (CIIM) e KkiIr04OB eneMEeHT B OOIIECTBEHOTO 37paBe U
WHIUBHIyaJlHaTa Iprka. TS ce OChINECTBABA HA TPH OCHOBHH HMBA: IBPBHYHA, BTOPUYHA W TPETHYHA IIPEBEHINS,
KaTO BCSIKA Ma CBOSATA POJIS B OTPaHWYaBaHE Ha Pa3NpOCTPAHEHHETO U MOCIEACTBUATA OT TsX. Llen Ha mppBUYHATA
MIPEBEHIN € TIPelOTBpaTsIBaHE HAa 3apa3sBaHeTo. B KOHTeKcTa Ha cekcyamHo npenaBaHute nHOekmum (CIIN)
IIBPBUYHATA [IPEBEHINS 0YEPTaBa CICAHUTE OCHOBHU KOMIIOHEHTA: HH()OPMHUPAHOCT U 00pa30BaHHE, Upe3 KOUTO CE
OCHUTypsiBa JIOCTBII A0 CEKCyalTHO 0Opa3oBaHME, NMPEJOCTABAIIO 3HAHUS 3a PUCKOBETE, HAYMHUTE HA MpEAaBaHE U
METOJUTE Ha 3alUTa OT CEKCYaITHO NMPEAaBaHu OOJIECTH; N3MOI3BAHE HA MIPE3ePBAaTHBU KAaTO Hal-€()EKTUBEH METOJ
3a mpejna3BaHe OT MMOBEYETO cekcyanHo npenaBanu uHdexkuuu (CIIN), Brmountenno XUB; npunoxenune Ha
BakcuHU cpemty HPV u xenatut B; nmpomsiHa B moBefeHMeTo - n30sTrBaHe Ha PUCKOBH (PaKTOpPH KaTo yecTa CMsHA
Ha TapTHHOPU U 3JIoymoTpeda C alnKoXoJd M HapKOTHIM; NpoQHIaKTHKa C MeAWKaMeHTH — kato PrEP
(npenexcnozuonHa npo¢wnaktuka) 3a HIV. BropuuHara mnpeBeHuMs BKIIOYBA METOMM M JEHHOCTH 3a
HaBpEMEHHO OTKpHMBaHE M NpenoTBparsaBaHe Ha mHpekuuure. OT U3KIIOYMTENHA BaXKHOCT Ca NPOBEXKIAHETO Ha
pellOBEH CKPUHHUHT U TECTOBE 0COOEHO IIPU XOpa C MOBUIIEH PUCK; KOHCYJITALUH U MEAWIMHCKY IIPErieIy — IpH
CBMHEHHE 33 CHMIITOMH WJIM KOHTaKT ¢ MH()EKTHpaH NapTHHOP; nWHpOpMHUpaHe HAa MAPTHBOPH — 3a Ja ce n30erHe
MIOBTOPHO 3apa3sBaHE U Jla ceé IMPEKbCHE BEpUraTa Ha mpefaBaHe. TpeTHdHaTa MPEBEHIMS IIeIM OTpaHWYaBaHE Ha
YCIOXKHEHHATA W JBITOCPOYHHTE MOCIEAWIM OT Bede u3siBeHaTa HH(peknua. [lo oTHomenwe Ha OojecTHTe
IIPeAaBaHy 10 TI0JIOB ITBT BKIIIOYBA JICYCHHE W KOHTPOJ Ha XPOHUYHM CeKcyalHo mpenasBaHu nHdpexnuu (CIIN) —
kato HIV, xematur B m xematur C; NCHXONOTWYHA W COIMAJHA MOAKpEeNa HeoOXoIauMma 3a CIpaBsHE C
€MOIIMOHAHUTE U COLMAIIHN TTOCIEIHIN; PEXaOUINTalns U MPOCIeIIBaHe — 3a IPEIOTBPATIBAHE HA YCIOKHEHUS
KaToO CTEPHJIMTET, paKk Ha MaroyHara 1uuiika npu HPV, HeBponornuynu npobiemu u ap. YeTBbpTUYHATA MIPEBEHLINS
ce (¢okycupa BBPXY HamalsgBaHe Ha BpeIUTE, NPUUYMHEHH OT HEHYKHH WIM NPEKOMEPHH MEIUIHCKU
HHTEepBeHIMHU. Ts 1enu 1a npeAnasy NarueHTHTe 0T MEIUKAIN3aIHs, T.e. 0T HEXKEIaH! MOCIeUIH OT IPeKOMepHa
nuarHoctika u tepanust (Colucci, G., et al. (2022)). B kontekcra Ha cekcyanHo mpeaaBanute uHdpekimu (CITN)
YeTBbPTUYHATA TPEBEHLUS MOXEM Jla CBBP)KEM C AaHTHOMOTHYHATA PE3UCTEHTHOCT M HENPAaBUIHOTO M
MHOTOKPATHO M3MO0JI3BaHE HAa aHTHOMOTHUIIM 3 TPEBEHIINS.

AHTHONMOTHYHATA PE3UCTEHTHOCT € HApacTBallla CBETOBHA KPH3a, PU KOATO OAKTEPHUUTE CTABAT BCE MO-YCTOWINBU
Ha JeKkapcTBara. Tasw aganrtanus ce yckopsiBa OT Hepa3yMHaTa ynorpeba Ha aHTHOMOTHIN. Makap MHOTO IOJIOBO
mpenaBaHd WH(EKIUM KaTo TOHOopes, xiuamuaus W Mycoplasma genitalium ga ce JekyBaT ¢ aHTHOHWOTHI,
IpeKoMepHaTa UM ynoTpeba, mopu ¢ npeBanTuBHa 11ea1 Doxycycline PEP), Moxe na moBeae 10 pe3UCTEHTHOCT He
caMo IpH NPUYNHUTEINTE Ha Te€3U WH(EKINH, HO M J1a TIOBJIMsAEe HEraTHBHO Ha IUIOCTHATA OakTepuanHa ¢uiopa Ha
opranu3ma. (Zaleski, A., et al. (2024).

Ennpemuonorusita Ha cexcyanHo npenaBanute mHpekuun (CITM) B KOHTEKCTa Ha ChbBPEMEHHHUTE OOILECTBEHH,
TEXHOJIOTUYHU U 3/IpaBHU IPEU3BUKATEICTBAa € MHOT0O0Opa3Ha, 3acaramnia Xxopa OT BCHYKH KOHTHHEHTH U COLIUATHU
rpynu. B emoxara Ha rioGamu3aiiysi, IbTYyBaHMATA, MHUTPALUATa W TEXHOJIOTMUTE BBH3HHKBAT HOBHM KaHAIU 3a
npenaBaHe Ha nHbekmy. ColiecTByBamuTe ysa3BuMu rpynu otHocHo CIIHN ca: Miagu xopa (1524 r.) Te ca Haii-
3acerHaTd, MOpagl: HEJOCTaThUYHO CEKCyaJHO O0pa3oBaHME; PHUCKOBO IIOBEACHHE; OTPAHMYEH JIOCTBI M0
npodmnaktuka. KiorouoBum Tpynw, NOBHIIABAIIM pPHUCKA OT 3apassiBaHe M Pa3lpPOCTPAHCHHWE HA CEKCyallHO
IIpefaBaHuTe NHPEKINH ca MBbKe, KOUTO IPaBsIT ceke ¢ Mbke (MCM), MapruHann3upaHuTe IpyIy OT HaceIeHHETO,
BKITIOYHTENHO eTHH4Yeckn MannuHcTBa, JITBTK (rrecOuiiku, reif, OMCeKCyanHH, TPAHCIKEHIBD M KyHBD XOpa) H
UMHIPAHTH, KOUTO YECTO ce cONbCKBAT C Oapuepn Karo AWCKpUMMHALMS, JIMICA HA LEJICHACOYEHH YCIYyTH U
conupaigHa n3onanus. [Ipu nuna, ynorpedsBamn WHKEKIMOHHM HApPKOTHIM PUCKa ce 00yciaBs OT CIIOJAENSHE Ha
WTTIM, KOETO IOBWIIAaBa pHCKa OT IpeaaBaHe Ha XVB u xemaTHT; orpaHW4eH JOCTBI O MEAMIMHCKA ITOMOIL;
crurma u mapruranusanust (National program for prevention and control of HIV and sexually transmitted infections
in the Republic of Bulgaria 20212025, (2021).

Criopen mocjieqHUTE ENUAEMHOJIOTHYHM JOKIagu Ha EBpONMEHCKUs LEHThpP 3a MNPEeBEHIUS M KOHTPOI Ha
3abomsaBaruaTa (ECDC), momoBo mpemgaBaHuTe WHGEKINH MPOIBDKABAT Ja CE€ Pa3MpOCTPaHSIBAT B CTPAHUTE OT
Espomnetickus cwio3 (EC). JlokmanBar ce 3a HapacTBaHe Ha ciiydanTe Ha roHopes ¢ 31% mpe3 2023 r. XKXenute Ha
BB3pacT 20-24 roguHU ca HaH-CWIIHO 3acerHarara rpyrna, KaTo IpH TAX ce HaOiopaBa HapacTBaHe oT 46% Ha
ciryyanre. Mbxere, KOUTO TpaBsT cekc ¢ Mbxe (MCM), cheraBisBaT 58% OT BCHUKM PErucTpHpaHu ciydau. B
CBIIOTO BpeMe, cirydanTte Ha cuduic HapacTBaT ¢ 13%, B cpaBHenue ¢ 2023 r. PasnpocTpaHeHHeTo € Hail-BHCOKO
cpen MBKeTe Ha Bb3pacT 25-34 roaunu, kato 72% ot ciayyaute ca aokiaaBanu npu MCM. Hoknan va ECDC ot
cenreMBpu 2024 T. MOTBBPKIaBa, Y€ MIIAJAUTE XOpa Ha Bb3pacT 15-24 ronuHu ocraBaT Hali-3acersHaraTa rpymna oT
ta3u nHpekums. (European Centre for Disease Prevention and Control. (2024.).

3aboneBaemoctTa OoT cudminc B boarapus npe3 2023 r. ¢ 6.1 Ha CTO XUJISAM AYIIM OT HACEIEHUETO, & OT TOHOPEs
1.2 Ha cto xumsam nymu oT HaceneHueto. Cropen ECDC HoBopeructpupanute ciydan Ha XVIB B bwarapus 3a
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2019 r. npeacrasnsiBat 3.7 Ha 100 000 Hacenenue. ['oqumHuAT Opoi perncTpUpaHUTE Cilydau ce yBeaudd oT 49
mpe3 2000 r. 1o 199 mpe3 2020 r.

3a ma ce cmpaBsT ¢ TOBa NPEIU3BHKATEICTBOTO MEKAYHApPOAHH OpraHm3anuu kato CBeToBHaTa 37paBHA
opraamzarus (C30), UNAIDS u YHULIE® craptupaT MamaOHu WHAIHATHBH. [IpaBUTencTBaTa Ha HAIIMOHAIHO H
PETHOHATHO HHMBO CBINO IPHIAraT CBOM COOCTBEHHM CTPATETMH, KOWUTO BKIIOYBAT CEKCyalHO 0Opa3oBaHUE,
MOy IAPU3UPAHE Ha MPE3epPBATUBHUTE M ACHCTBUS 32 yJIECHSIBaHE Ha JOCTHIA 70 TECTBaHE M jedeHHe. HezaBucumo
OT T€3W YCHIINS, U3CIEI0BATENH 10 TEMaTa yCTAHOBSBAT CBINECTBYBAHETO HA CEPHO3HH IPEUKH B MPEBEHIMATA U
KOHTpOJIa, KaTO HAIPUMEpP Pa3IMIMATa B AOCTBIIA IO 3[PaBHH YCIYTH, BIUSHUETO HA CONMOKYJITYPHH (aKTOpH H
HapacTBallaTa pe3UCTEHTHOCT Ha Oakrepuure kbM anTuOMoTHiuTe. (Kranzer, K., et al. (2021). ToBa namara
pa3paboTBaHETO Ha aJaNTHBHH M YCTOIYMBHU IOJXO/H, 3a J1a Ce TapaHTUpa HaMmajIsiBaHE Ha pa3NpOCTPAHEHHETO Ha
TI0JIOBO TIpeiaBaHuTe OOJIECTH B IIEJIHS CBSAT.

[MpoyuBane na CeroBHata 3apaBHa opranuzanus (C30) crobuiaBa, ye nmosedye ot 60% OT Ibp)KaBUTE B CBETOBEH
Mam@ab “Mar HallMOHAJIHA CTPATerus 3a MPEBEHLUsI Ha CEKCyalHo mpeiaBaHd MH(eKuu. OT BCHYKH PETHOHH B
CBETa EBPOIECHCKUAT € C Hali-HUCHK MPOILIEHT B TOBa OTHoUIeHUE, eaBa 37%. (Taylor, M., et al. (2022). IIpumepu 3a
YCIIEIHO pa3paboTeH! U MPHUII0KEHH HALIMOHAIHHM ITAHOBE B 00J1aCTTa HA CEKCYATTHOTO U PENPOAYKTHBHO 37]paBe U
MPEBEHINSATA Ha OOJIECTUTE MPEAaBaHy M0 CEKCYalleH ITbT ca abpikaBute Xonanaus u [lIserus (Gokengin, D., et al.
(2024).

B myGnukanus MapuHOBa, N3BBPIIBA aHATM3 HA HOPMATUBHH JOKYMEHTH B OBJITapCKOTO 3aKOHOIATENICTBO, KOUTO
peryIaMeHTHpAT MpaBuiia M M3UCKBAHUS IIPH NIPOBEXKAAaHEe HA MPO(MIaKTHYHA, JUAarHOCTHYHA U JedeOHa JeHHOCT B
YIPaBICHUETO HA CIEKThpa HA CEKCYaJTHO MpeAaBaHUTE MHMEKINN U IOAYEPTaBa, ue ,,....JIOBEUETO JOKYMEHTH ca
caMo paMKa, 0e3 KOHKpeTHKa B OpraHu3alus W Juica Ha (UHAHCHpaHE Ha perjaMeHTUpaHHTe AEHHOCTH
(Marinova, Y., Parashkevova, B., Gardeva, R., Garvanov, T., Simeonov, S., & Slavova, V. (2020).

B bwarapus Hsama npuera HammoHanHa mporpama Mo ceKCyanaHo U penpoAykTuBHO 3apaBe (CP3) u nmeitHocTuTe,
HacoueHn KbM CP3 ca BKIIIOYEHHM B HSKOJIKO OT JEHCTBALIMTE CTPATEIMYECKH W MPOTPAMHH JOKYMEHTH, KOUTO
MuHHCTEpCTBO Ha 3/paBeola3BaHETO M3MbJIHABa — HarmonanHa 31paBHa crparerus, HannonanHa mporpama 3a
moro0psiBaHe Ha MaifYMHOTO U neTcko 3apase 2021-2030, HarmonanHa mporpama 3a mpeBeHIus 1 KoHTpoi Ha X1B
U cekcyanHo npenasanu nHpekmun 2021-2025 u ap.(Council of Ministers, public consultation portal (2023). Tosa
BOIM 10 (parMEHTHPAHOCT HA [CHHOCTHTE; JIMIICAa Ha KOOPIMHUPAH MOHHUTOPHHI W OLEHKA; TPYAHOCTH HPH
WHTETPUpAaHE HA YCIYrH KaTo CKPHHHHT W BaKCHHALUs, OOpa3oBaHWE M KOHCYITHPaHE, KOWTO BCBHIIHOCT
NIPEACTAaBIsIBAT OCHOBaTa Ha INPEBEHIMATa KaTo Ipio. HapacTBamiata dWecToTa Ha CEKCyalHO IIpEeIaBaHUTE
nHdekuun, QparMeHTHpaHUTE TPWXKH M HEICHOTO (DMHAHCOBO BB3HATPAXKICHWE MOTraT [a BB3NPEMATCTBAT
KOHTpOJIa Ha Te3H MH(PEKIHUU ¥ BCEOOLIHs JOCTBII 10 CEKCYaIHO U PENPOJYKTHBHO 3/IpaBe, KAKTO € IMOCOYEHO B
LenuTte 3a ycroitunso passurie (LIYP 3, e 3.7) (World Health Organization. (2016).

Ilen Ha HameTo M3CEABAaHE € aHANM3MPaHE Ha 3HAHUATA W HArjacuTe Ha ChBPEMEHHHTE XEHH U MBXKE KbM
MIPEBEHINATA, IOUATHOCTHKA U JIEYCeHHE Ha TIIOJIOBO TMpenaBaHu Oosiectw. [Ipenmer € OTHONIEHHETO  Ha
PECIIOH/ICHTHUTE KbM METOJIUTE 32 PEBEHIIMS.

2. MATEPUAJIM U METOJH

UzcnenBano e muenuero Ha 125 xemm m 100 mpxe B bBypracka ob6mact. IlpoBemeHO ¢ aHOHMMHO OHJIAIH
poy4BaHe, u3padorera upe3 Google forme.

Pesynratu: Pasnpenenenu no Bw3pacT: Haii-MHOroOpoifHa e rpymara Ha W3ClIeIBAaHHTE DPECIIOHJCHTH B MIIajaa
BB3pact: Kenu ot 20-25 r. (30,4%); Mbxe ot 20-25 1. (26%). PasnpeneneHn o MecTOKHUBECHE, TOJsIMa 9acT OT
xenute (87,3%) u muxete (81,1%), xuBesr B rpagose. Pasmpenenenu no obpasosanue 49,6% oT eHHTE ca ¢
BHCIIIE 00pa30BaHue, JOKATO MPU MBKETE MpeobiaiaBar Te3u ChC cpeaHo oOpasoBaHue 68%.

3. PE3YJITATH

W3cnenBaHeTo yCTaHOBW, Y€ PECIOHASHTHTE MMAT IMO3HAHMSA 3a OCHOBHHUTE CEKCYalHO MpeJaBaHd HH()EKINH.
[IpaBu BmeuaT/ieHHE, Y€ CaMO Majlka YacT OT aHKETHPAHWTE Cca HasICHO, 4e BHPYCHH HHGpekimu XenmatuT C u
Xenarut B Morat na ce npenaBar u 1o cekcyasieH mbT (Tabdi.1).
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Taoén. 1 lo3uanus 3a cexcyanno npedasanu ungpexyuu (CITH)

CITMH/HIV Cuduuc T'onopes XnamuauiiHa T'enuranen T'enuranau TPUXOMOHHUA3A Xenatur C | Xenarut B
HHpEKIUs xeprec OpanaBuL
/KOHAUIOMH/
skeHu- | 97,2% 77,6% 70,6% 65% 51% 49,7% 37,1% 29,4% 33,6%
%
mbike- | 95,1% 87,3% 70,6% 48% 50% 48% 36,% 17,6% 16,7%
%

M3TOYHMK: aBTOPCKO NPOYYBaHE

[onmoBo npenaBanute Oonectu (III1B) gecto ca cBBp3anu ¢ npyru 3apaBHU KpmsH, Bmountenno XVB/CIIMH u
BUPYCHHU XeMaTHTH. Ta3n B3aMMOBpPB3Ka € ABIDKH HA HAKOJIKO OCHOBHHU (haKTOpa, KOUTO CH BIUSAT €IUH Ha JIPYT.
Hsxoun nonoso npenaBanu uHdeKMK (Hanp. xeprec, CUHPUINC) NPUYMHABAT PaHU U BH3MAJICHUS, KOUTO YJIECHSIBAT
HaBJIM3aHETO Ha Jpyru natorenu karo XVIB u xenatut B. [1o To3u HauuH ce yBennvaBa pucka OT KOMH(eKuus. 3a
TOBa HAaBPEMEHHOTO OTKPHMBaHE M JIEYEHHE MOXKE Ja HamalM pucKa oT 3apassiBane ¢ XMB wm npyru momnoso
npenaBaHd MHQEKIMK KaTo eIMMUHMpA ,,BXOJqHaTa Bpara“ 3a Bupyca (World Health Organization, (2025).). ToBa
Hajlara Heo0X0/MMOCTTa OT MYJITHCEKTOPHH CTPAaTETHHU 3a MPEBEHIMs, 00eIUHSBAIIM ycuus 3a cupassHe ¢ XVB,
CEKCyaJTHO MpeaBaHi HH()EKIUH U XCTIaTHT.

Ha Bpnpoca ,,C KakBO CBbp3BAT MOHATHETO OS30MACEeH CeKC™, ca TafieHH CICIHUTE OTroBopH (dur. 1).

Que. 1 Ilonsamue 3a ,,0e30nacen cexc

c— MBKE

f—— %)
H3N0/I3BaHE HA OTrOBOPHOCT KbM OTrOBOPHOCT KbM
NPeNa3Hy CPecTBa JINYHOTO 3ipaBe  [3APaBETO HA MAPTHLOPA
= 76% 45,50% 40,60%
= -=65,20% 61% 39%

W3ToYHMK: aBTOPCKO MPOYYIBAHE

JIBeTe M3ClIeABaHU TPYIH CBBP3BAT MOHATHETO ,,0€30MACCH CEKC* ¢ M3MOI3BaHE Ha IMPe3epBATHB/KOHIOM: KCHU
65,20%; mwxke 76,2%. IlpaBu BmeuaTiieHHe, Ye JKEHHUTC B 3HAUYMUTENHO MO-rojsma crermeH (61%) cBbp3BaT
0e30MacHUs CEKC ¢ OTTOBOPHOCT KbM COOCTBEHOTO CH 3/IpaBe B cpaBHEHUE ¢ MBxkeTe (45,50%). Tazu pazmuka Moxe
Jla Ce IBJDKHM Ha OMOJIOTUYHUTE U COIHATHUTE (DAKTOPH, KOUTO MPABST KEHUTE MMO-YSI3BUMHU KbM MOCIIEACTBUATA OT
cekcyanno npeaaBanu nHpekmuu (CIIN) n Hexxenana OpeMeHHOCT. Te 4ecTo ca HOCHUTENU Ha MO-TOJISIM PUCK H
OTTOBOPHOCT 3a CBOETO PENpPOAYKTHBHO 3J[paBe, KOETO BOAM JIO0 TO-BUCOKO OCHh3HABAaHE 3a JIMYHA 3aIlIWTa.
OTroBOpPHOCT KbM 3[IpaBeTO Ha MapTHbOpPA: mouTH mopaBHoO (39% ot sxenute u 40,60% OT MBKETE) PECTIOHIEHTUTE
OTrOBapsIT, 4e OE30MacHUSAT CEKC € CBBbp3aH C OTTOBOPHOCT KBbM 3paBeTO Ha MapTHhopa. ToBa mokasBa, ue
OCH3HABAHETO HAa B3aUMHATa OTTOBOPHOCT € CHMIJTHO 3aCTHIICHO U MPH JIBAaTA MOJIA.

[IpoyunxmMe MHEHHETO Ha PECIOHICHTHTE, OTHOCHO TOBa IMpPH KOW BB3PACTOBH TPYIIH Hali-Bede ce HaOIromaBaT
ceKcyaHo npenaBanuTe nHGeknnu (Our.2).

Que. 2 Bv3pacm u év3npuemane na puck om CIIH, cnoped pecnondenmume

Mo/ipacTBa 19-25r.B. 26-35r.B. 36-45r. B. Hax 44T,

mn B.
HVMbKe 44,10% 51% 33,30% 11,80% 4,90%
LEYY 35,90% 58,50% 29,60% 16,20% 2,10%

HMvbxke ®KeHn

M3TounuK: aBTOPCKO NpOyUBaHE
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PesynraTure mokaspar, 4e MilaluTe Xopa ca Hali-ys3BUMH OT ceKcyaHo npenaBanu uHpexunu (CIIN).

Bn3pact 19-24 r., 3a 51% ot mbxkete u 58,50% OT *eHHUTE Ta3u BBH3pacTOBa rpyla € Hal-aKTHBHA CEKCYaJTHO U
YeCTO EKCHEPHMEHTHpa C HOBHM MNapTHhOpH. Jlumcata Ha moctaTpuHO HMHGOpManusa 3a 0E30MaceH CEKC WIN
MIOJIIEHSIBAHETO HA PHCKA JIOTIPHHACS 3@ BUCOKHUS MPOIICHT.

IMonpactBamm: 3a 44,10% ot mexere u 35,90% 0T KeHHUTE TOBA € ySI3BHMa I'PYyIa, KOSTO YECTO 3aII0YBa CEKCyaleH
XKHUBOT 0€3 HEOOXOAMMHUTE 3HAHHUA M YMEHUS 3a NpeAna3BaHe. HaTHCKBT OT BPCTHHUIM | JIUIICATa HA OTKPUTOCT C
POAMTENNTE WM 3APABHATE CIICIUATINCTH CHIO NMAT 3HAYUTENICH IIPUHOC 32 TOBA.

Bw3pact 26-35 1., (33,30% ot mpxere u 29,60% OT >X€HHUTE) IIPU Ta3| Ipyna NPOLEHTHT HA CEKCYaHO IPEIaBaHU
nadekuun (CIIN) 3anouBa na HamaisiBa, KOETO MOXE Jia C€ ABIDKM Ha IO-CTaOWIIHM NMapTHHOPCTBA, HMOBHUILIEHA
nH(OPMHUPAHOCT U MO-OTTOBOPHO HOBe/IeHKE. BBIpeKn TOBa, 3HAYUTETHHAT MPOLEHT MTOKa3Ba, Y€ PUCKBT OCTaBa
BUCOK. Pe3ynTaTu MoTBBp)KAaBaT, Y€ PUCKOBOTO CEKCYallHO MOBEIECHHE € CBbP3aHO C Bb3pacTra. 1oBa MOKa3Ba
HEOOXO0AMMOCTTa OT LIEJIEHACOYSHHU TIPEBAaHTHBHU MPOTPAMU 3a BCSKa Bb3pacToBa Ipyma, KaTo GOKychT TpsiOBa aa e
BBPXY MJIQIUTE XOpa W MOApACTBAIIUTE, ThH KAaTO HAaBHUIUTE, M3rPaZeHH B TO3W MEPHOM, YECTO CE 3ama3BaT U B
3psila BB3pacT.

3a Hac Oe BayKHO 1a pa3bepeM MepkuTe, onpenemniny npesenusaTa Ha CIIM, ciopen ankeTnpanure (Tadi.2).

Taon.2 Koe e onpedenawyomo 6 npesenyuama na cexcyanno npeoasanume ungexyuu (CIIH)

Ioa3Bane Ha | Xuruena Ha | 3apaBHa podpunaxkruunm, | Ipuiaarane Ha
npe3epBaTHB | MOJOBHTE HH(POPMHUPAHOCT | CKPUHHHIOBH HAJTHYHI
KOHTAKTH TecToBe BAKCHHHU
/MpoMHuCKYyuTET/
skeHH- % 78,2% 66,9% 50,7% 23,2% 12,7%
MBbxe- % 42,2% 11,8% 40,2% 3,9% 1%

N3TOUYHMK: aBTOPCKO MPOyUBaHE

Ot pe3ynTaTuTe cTaBa SICHO Y€, PECIIOHJCHTHTE pa3unuTaT OCHOBHO Ha ITPEKU NPEBAHTHBHHU MEPKH, KaTO W3MOJI3BAHE
Ha mpe3epBatuB (mocodeHo oT 78,2% ot xenure u 42,2% OT MBKETe) M XUTHMEHa Ha IOJOBUTE KOHTAKTH
/mpomuckyntetr/ (66,9% ot xenure u 11,8% ot Mmpxere). Benpeku, ue 31paBHaTa HHGOPMHUPAHOCT CE ITOCOYBA KATO
BaxkHa (50,7% ot xernte u 40,2% 3a MBXKeTe), IMa CEPHO3HU INPOIYCKH B Pa3OMPAaHETO 3a MO-KOMIUICKCHHUTE
MEpKH KaTo CKPHHUHT M BakCWHalWsA. Ta3m Jurca Ha 3HaHWS BOJAW IO TOJICHSABAHE POJIITa HA CKPUHHMHTA 32
paHHaTa IWArHOCTHKA, a HEJOCTaThYHOTO BHHMAaHHME KbM BaKCHHAIMATA IIOBHIIABA PHCKAa OT 3a00JIsIBaHE H
YCIIOXKHEHUS.

4. OBCBbXKJIAHE

CekcyanHoTo u penpoiayktuBHO 3xapaBe (CP3) e chCcTosiHME Ha MBIHO (U3UYECKO, MCHXUYECKO U COILHUATHO
OJaromnoiyyue, CBbp3aHo C PENPOAYKTHBHATA CUCTEMa M CEKCYaJIHOCTTa, 0OXBAIIAIIO AOCTBII 10 KOHTPALCIIHS 1
TPYKH 32 abOpT, MPEBEHIMs W JIeYeHHE Ha I0JIOBO MpenaBaHd MH(EKIMH, TPHXKK 3a Maiikarta U oOpa3oBaHue 3a
Oe3omaceH Cekc W 31paBocioBHM B3auMmooTHomeHus. [IIIM mMaT nbpnOoko BB3AEHCTBHE BBPXY CEKCYalHOTO H
PETPOIYKTUBHOTO 3/IpaBe B cBeToBeH Mamad. Beska rogmna mHag 311 000 cMBpPTHH ciydas OT pak Ha MaTOYHATa
mmiiKa ce CBhp3BaT ¢ MH(EKIHs oT 4oBemkus mammwiomeH Bupyc (HPV). Cwmsra ce, ve 1,1 mmimona OpeMeHHH
JKCHH ca 3apazeHu cbe cumimc mpe3 2022 r., xoero e goseno mo Hax 390 000 HeOmarompusATHH HM3XOJa MPHU
paxnane. Cekcyanno npenaBanute uHpeximu (CIIM) kato roHopes W XJIaMuaus C€ IIOCOYBAT KATO OCHOBHH
MIPUYHMHM 32 TA30BH BB3MAJIUTETHH 3a00JIIBaHUS U CTEPUINTET NP JKCHHUTE. Te CHIIEBPEMEHHO YBEIHYaBaT PHCKA
ot npenaBane Ha XVB u gecto ca o6ekr Ha corpanaa crurma (World Health Organization. (2025).

IMocnenHu naHHM TMOKa3Batr, 4e mojoBo mpenaBanute uHpekuuu ([ITIM) HapacTBaT mo cBera, 0COOCHO Cpen
mitaauTe xopa. [IpuunHuTE 32 TOBAa Ca KOMIUIEKCHH M BKJIIOYBAT ()aKTOPU KAaTO BB3PACT, I10JI, KAKTO U CEKCyallHa
OpHEHTAIMs] M HAYMH Ha XHUBOT. [IpHUMHUTE CIIOpeN Pa3iMYH{ H3CJIEIOBATENN Ca IPOIYCKUTE B CEKCYaIHOTO
oOpazoBanue M 0e30TroBOpHOTO moBeAcHWe. OCHOBHA TIpedKka 3a CIpaBsHe C mpobiemMa e Jumncara Win
pasnokbcanocTTa Ha 3apasaute yeiryru (Ehlendu, C., €j al. (2024).

[MpoBeneHoro wu3cnenBaHe IOKa3a, 4e OOLIECTBOTO HU BCE OIS IOIEHSIBA Ba)XKHOCTTA HAa CKPUHUHTA U
BaKCHHAIMUTE 3a ISUIOCTHHUS MOAXOJ KbM IPEBEHIMATA HAa CEKCYalIHO NpenaBanuTe nHpekuuu. ToBa nopdyepraBa
JMIcaTa Ha CHCTEMHa NPEBEHLUS M HeoOXO0AMMOCTTa OT 00pa3oBaTeNIHM MNpOrpaMH, HaJArpakAalld JIHYHATA
MOTHBALHS JI0 BCe0OIa OTTOBOPHOCT M ABJITOCPOYHA TPHKA.

Bakcunarta cpenry xematur B e eaHa oT Haii-ycremIHHTE WHTEPBEHIMH B OOIIECTBEHOTO 3]paBe, C JOKa3aHa
e(eKTHUBHOCT B TMPEAOTBpATsIBaHE HA: MpeJaBaHe HA BHpPyca, 0OCOOCHO OT Maiika Ha JeTe, Pa3BHTHE Ha XpOHHYHA
nHOEKINsI, [Hpo3a W XemaTolenyilapeH KapuuHoM. B EBpoma mokpuTtneTo € BHCOKO, OnmaromapeHue Ha
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YHUBEpPCAJIHUTE TPOrpaMu 3a MMYHHW3alMsi B paHHa JeTCKa Bb3pacT, ocobeHo B 3amagna u CesepHa EBporma.
Bakcunnte cpeury HPV ca edekTuBHO cpencTBoO 3a IpeBEeHIMS Ha pak Ha MaToYHaTa IMHKa U IPYTH aHOT€HUTAIHU
3abossiBaHMs. B moBeueTo eBpomeickyM CTpaHW TA € BKIIOYCHA B HAMOHAJHWTE WMYHHM3AI[MOHHU KaJCHAApH,
0OMKHOBEHO HacOoueHa KbM MOMHUETA (2 BCE MO-9eCTO W KbM MOMYeTa) Ha Bb3pacT 9—14 roxuan (Gokengin, D., et
al. (2024). Bwnopekn ToBa, HAkom cTpaHu oT LlenTpamna u M3touna EBpoma, Bxmountenno bwiarapus, umar
OTPaHWYCHO MOKPHUTHUE, MTOPAJIH: JIUICa Ha OOIIECTBEHa OCBEJOMEHOCT; KoJeOaHNsI OTHOCHO BakcHHamusTa. IIpes
2022 r., BRIpEKH HATMYNETO Ha Oe3IUTaTHH BaKCHHH cpenly doBemkus nammiomasupyc (HPV) 3a mommderarta Ha
BB3pacT 10—13 roxunu, camo 9 % oT BCHUKM MomH4eTa Ha 15-roxmimHa BB3pacT B beiarapus ca BakcHMHUpaHH
cpemry HPV, xoeto e MHoro mon cpeanata croitHoct 3a EC ot 63,4 % (OECD/European Observatory on Health
Systems and Policies. (2023); Bulgaria: Country health profile (2023). Pa3znukure B NOKPUTHETO MEXAY
3araHOEBPOICHCKUTE ¥ U3TOYHOEBPOINEHCKUTE CTPaHU IMOKa3BaT HEOOXOAMMOCTTA OT IIEJIEHACOUCHH YCHIIHS 32
pasIIupsiBaHEe Ha MPOrpaMUTe, 0COOEHO Cpell MOIPACTBAIINTE U YSI3BUMUTE TPYITH.

5. 3AKUIIOYEHUE

AHaJU3BT Ha PE3YNITATUTE OT HAIIETO NMPOYYBAaHE J0KA3Ba, 4e eheKTHBHATA NPEBEHIN HA CEKCYaTHO NpeIaBaHHUTe
nadpexn (CII1) n3ucksa ISUTOCTEH MOIX0A, KOMTO BKIIFOYBA HE CAMO TPHKa 33 JIMYHOTO 37paBe, HO U U3TPaKIaHe
Ha TAapTHBOPCKH OTHOIICHHWS, OCHOBaHM Ha B3aHMMHO JOBepue W Tpmwka. (DyHIaMeHTaJeH eJIeMEeHT ¢
UH(OPMHUPAHOCTTA, THI KaTO MO3HAHUATA 338 PHCKOBETE, HAUMHUTE HA IpeaBaHe MO3BOJISBAT Ha XOpara Ja B3eMat
UHOOPMHUPAHU PELICHHUS, KaKTO 32 IIOBEICHUECKH, TaKa 1 MEIHIIMHCKH MEPKH 3a npeBeHuus. [1o To3u HauuH, BCEKU
OTrOBOpeH M300p JONpHHACS 3a HaMaJllsiBaHEe Ha pa3pOCTPAaHCHUETO Ha HH(EKIMH B [su1aTa 00mHOCT. M300phT Ha
0e30I1aceH CeKC He € caMO 3PaBOCIOBEH U300D, a AEMOHCTPHUpPA YBaXKEHHE, 3pAI0OCT U OTTOBOPHOCT.
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Abstract: Burns in children and adolescents represent one of the most frequent and serious traumas in this age
group, with significant effects on morbidity and mortality. Children are especially vulnerable due to their smaller
body surface area, faster metabolism, and reduced resistance to complications. In countries with limited resources,
including Albania, most injuries occur in domestic environments and are closely linked to insufficient preventive
measures.

This retrospective cohort study was conducted at the Burn and Plastic Surgery Service, University Hospital Center
“Mother Teresa,” between January 2021 and January 2024. The objective was to analyze the demographic and
clinical profile of hospitalized children and adolescents with burns, the main causes, the severity of injuries, and the
impact of these traumas on health outcomes. In total, 157 cases were examined using hospital records, with formal
approval from the Ethics Committee. Data were processed in Excel and analyzed with SPSS.

The mean patient age was 4.06 years. The most affected group was 0-10 years (53 cases), with a peak around age 2.
The youngest was 7 months, and the oldest 17 years. Of the patients, 61.1% were male and 38.9% female. The
overall mortality rate was 8.31%, with 2 children dying due to severe burn complications.

Hot liquids, especially water and milk, were the leading cause, accounting for 74.6% of injuries. Fire and flames
were responsible for 13.6%, electrical burns for 1%, while chemicals and other causes made up 10.8%. The average
burned body surface was 25.3%, ranging from 5% to 65%. Most children (73%) sustained burns affecting less than
20% of TBSA, while 21% had 21-40%, 4% had 41-51%, and 2% had over 55%.

The distribution of burns by body region showed extremities as the most affected (33%). This was followed by
combined injuries such as extremities + trunk (23%) and extremities + face (15%). Trunk-only burns were present in
20% of cases, genital burns in 7%, and face-only burns in 6%. More complex combinations, including scalp and
neck involvement, made up around 10%.

The study emphasizes the urgent need for preventive strategies and awareness campaigns aimed at parents and
communities. For Albania, strengthening safety standards in households, expanding education on common risks, and
providing timely access to specialized treatment remain critical. In addition, psychosocial support for affected
children and families plays an essential role in recovery. Prevention, high-quality healthcare, and consistent public
information efforts together can substantially reduce the impact of burn injuries on this vulnerable age group.
Keywords: burns, trauma, total body surface area, causes of burns, extremities, mortality.

1. INTRODUCTION

Burns in children and adolescents represent one of the most frequent and serious traumas in this age group,
significantly affecting morbidity and mortality. The child’s body is more vulnerable to burn injuries due to its
smaller body surface area, faster metabolism, and lower resistance to complications. In low- and middle-income
countries, such as Albania, these injuries often occur in household environments and are associated with the lack of
preventive measures.

This retrospective study aims to analyze the demographic and clinical characteristics of children and adolescents
hospitalized with burns, identifying the main causes, the degree of severity, and the impact of these traumas on their
health. This retrospective cohort study was conducted at the Burn and Plastic Surgery Service, University Hospital
Center “Mother Teresa,” during the period January 2021-January 2024. The study aimed to evaluate the
demographic and clinical characteristics of burn patients, to analyze the causes and severity of burns, and to assess
the types of burn injuries treated at the hospital center. Among the patients included in the study, the mortality rate
was 8.31%, with 2 out of 157 patients dying due to burn injuries. The study findings highlight the need for
preventive strategies and awareness initiatives focused on children and adolescents, underlining the vital role of
specialized burn clinics in treating this vulnerable age group.

2. MATERIALS AND METHODS

In this cohort study, 157 children and adolescents admitted to the Burn and Plastic Surgery Service, University
Hospital Center “Mother Teresa,” between January 2021 and January 2024 were analyzed. Data collected included
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demographic characteristics, causes of burns, percentage of total body surface area (TBSA) burned, burn degree,
affected body areas, and burn agents. Medical records from the service were used as the primary data source. Formal
approval was obtained from the Hospital Ethics Committee. Data were recorded in Excel and analyzed using SPSS
software.

3. RESULTS
Graph 1. Causes of burns
74.60%
13.60% 10.80%
1%
Hot liquids Flames, fire, etc. Electricity Other

Source: Authors’ research
The main causes of trauma were burns from hot liquids, such as water and milk, which accounted for 74.6% of
cases. Burns from fire or flames were reported in 13.6% of cases, while electrical burns made up 1%. The remaining
10.8% were related to chemical burns and other causes.

Graph 2. TBSA burn area by percentage of patients
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The average TBSA burned was 25.3%, ranging from 5% to 65%. Most patients (73%) had burns affecting less than
20% of TBSA. Additionally, 33 patients (21%) had burns covering 21-40% TBSA, 5 patients (4%) had burns
covering 41-51%, and 3 patients (2%) had burns covering more than 55% TBSA.

Regarding body areas, extremities were the most affected (33%), followed by combinations such as extremities +
trunk (23%) and extremities + face (15%). Burns in the genital area occurred in 7% of patients, while combinations
involving extremities, face, and neck accounted for 9%. Burns affecting the scalp and other areas represented 10%
of cases. Trunk-only burns were reported in 20% of patients, facial burns in 6%, and other rarer combinations in 4%.
The mortality rate was 8.31%, with 2 out of 157 patients dying due to burn injuries.

4. DISCUSSION

The findings of this study are consistent with international literature, which identifies young children as the most
vulnerable group to burn injuries due to their dependency, lack of awareness of danger, and increased exposure to
household risks. The predominance of scald injuries from hot liquids mirrors global patterns, especially in low- and
middle-income countries, where kitchen accidents and unsafe household conditions remain common. The high
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proportion of burns affecting extremities underscores the typical mechanisms of injury, where children reach for hot
objects or spill liquids on themselves. The relatively high incidence of trunk and face involvement further increases
the risk of long-term disability, scarring, and psychological consequences.

The average burned TBSA (25.3%) and the presence of severe cases above 40% TBSA highlight the clinical burden
of these injuries. Although mortality was relatively low compared to some regional data, every loss of life in this
young group is significant and preventable. The results underline the urgent need for targeted prevention strategies,
including public education campaigns, parental training, and stricter safety regulations regarding hot fluids and fire
hazards in households.

Specialized burn centers such as the University Hospital Center “Mother Teresa” play a crucial role in improving
outcomes. However, resources must be combined with early referral systems, community-level first aid education,
and psychosocial rehabilitation to ensure holistic recovery.

5. CONCLUSIONS

The study data emphasize that preventive initiatives and awareness programs are the most effective interventions to
reduce the incidence of such injuries. For Albania, the priority remains strengthening safety measures in household
and public environments, educating parents and communities about common risks, and ensuring timely specialized
treatment. Only through a combination of prevention, quality healthcare, and psychosocial support can the real
impact of burns on children and adolescents be reduced. The implementation of continuous awareness campaigns
and the strengthening of safety regulations can play an important role in addressing this public health issue.
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Abstract: Strength, flexibility, and muscular endurance are required in gymnastics, combined with speed and
coordination. The results of the studies show that modern gymnasts must have significantly greater strength and
power due to the ever-increasing technical difficulties. Explosive muscular strength, that is, the ability to generate
muscular work in a short time, and the speed of force production are the basic of gymnastics movement. Tests
involving vertical jumps are usually used to assess changes in muscular strength and power. Gymnasts perform
various types of jumps in their daily lives, especially on the beam, floor exercises, and vaults. Gymnasts' jumping
ability is often associated with successful performance and is sometimes considered a general indicator of gymnastic
skill. During training, they perform 1000 to 2000 jumps per week, as part of various acrobatic elements. The aim of
the study was to determine the effect of one year of training on the height of the vertical jump in gymnasts. The
study involved nine gymnasts from the Pirin-2011 Gymnastics Sports Club, aged 12.4 + 4.3 years, height 144.6
15.1 cmq and weight 38.7 £ 11.1 kg at the beginning of the study. Measurements were performed twice over a
period of one year. Anthropometric measurements and Sergeant test were performed. GraphPad Prism (Ver 3.0) was
used for data processing and analysis. Athletes trained twice a day, 5 times week. In the non- competitive period,
gymnasts mainly performed strength training (General physical preparation and Special physical preparation), 45
days before the competition, work routines with light difficulty are performed, and thirty days of routines with full
difficulty. Height and weight were measured, as well as the height of the vertical jump (Sergeant test) and the
maximum power was calculated using the Sayers formula. The results obtained show statistically significant
changes in the height and weight of the study group (P value 0.039 and 0.0078, respectively, Wilcoxon signed rank
test), as the subjects are at an age of rapid growth and development. There is also a change in the height of the
vertical jump and maximum power (P value 0.0156 and 0.0039, respectively, Wilcoxon signed rank test). The
conducted research shows that properly structured training leads to an increase in the strength and power of the
lower limbs, which is reflected in the results shown in the vertical jump test (Sergeant test). One-year training in
gymnastics contributes to a statistically significant increase in the height of the vertical jump, as well as the power
calculated with the Sayers formula.

Keywords: artistic gymnastics, adolescent gymnasts, Sergeant test, maximum power, lower limb straight

IMPOMSHA HA BUCOUYNHATA HA BEPTUKAJIHUS OTCKOK B PE3VYJITAT HA
HNEJEHACOYEHU TPEHUPOBKH ITPU ITOAPACTBAIIKA T'UTMHACTHUIN
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Tarsauna /[3umooBa
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Pe3iome: B criopTHaTa ruMHacTHKa ca HEOOXOAMMH CHIiA, I'bBKABOCT M MYCKYJIHa M3IPBXKIMBOCT, ChUETAHU ChC
CKOPOCT M KoopAMHauus. Pe3ynTaTsT OoT nmpoy4yBaHUsTa MOKa3Ba, Y€ ChbBPEMEHHHUTE TMMHACTHUIM TPsIOBa Ja MMaT
3HAYUTEIHO MO-TOJISIMA CHJIa M MOLI ITOpaJ i HENPEKbCHATO HapacTBalllUTe TEXHUUECKH TpyIHOCTH. ExcriosnBHaTa
MYCKyJIHa CHJIa, TOECT CHOCOOHOCTTa Jja c€ TeHepHpa MYCKyJHa paboTa 3a KpaTKo BpeMe, M CKOpOCTTa Ha
NIPOM3BOJICTBO Ha CHJa Ca B OCHOBAaTa HAa TMMHACTHYECKUTE JBM)KEHHs. TecToBeTe, BKIIOYBAIIM BEPTHKAJICH
OTCKOK, OOMKHOBEHO CE M3IIOJ3BAT 3a OIEHKA Ha MPOMEHUTE B MYCKYyJIHaTa cuia u MomrHocT. CrocoOHOCTTa 3a
CKayaHe Ha TUMHACTUIINTE YECTO € ChIIPTCTBAIA YCIEIIHOTO MIPEACTABSIHE U MOHAKOra Ce CUMTA 3a OOl MOKa3aTeln
3a yMEHUITA 10 TUMHACTUKA. | IMHACTHIINTE B €XKEIHEBHETO CH M3IIBIHABAT PA3JIMYHU BHIOBE CKOKOBE, 0COOCHO
Ha Tpela, Ha 3eMHa THMHACTHKa U Ha npeckok. [To Bpeme Ha TpeHupoBka Te m3mbaHABaT oT 1000 mo 2000 ckoka Ha
CeIMHILIA, KaTO 9acT OT pa3lIMuHK aKkpoOaTH4HU eleMeHTH. LlenTa Ha U3CIeBAHETO € Jja C€ YCTAaHOBHU BIMSHUETO Ha
€THOTOJTUIIHUTE TPEHHUPOBKM BBPXY BHCOYMHATA HA BEPTUKAIHMSA OTCKOK IPHM THMHACTHIHM. B wm3cieaBaHeTo
yuactBat 9 rumuactuiy ot I'CK , ITupun-2011° Ha BB3pact 12.4 * 4.3 roquHu B HAYaJI0TO Ha M3CIIEIBAHETO, PBCT

605



KNOWLEDGE — International Journal
Vol.72.4

144.6 £ 15.1 cm u terno 38.7 = 11.1 kg. M3mepBanusiTa ce M3BBPIIBAT JBa IBTH B MEPHOJA OT €IHA TOJWHA.
[MpoBenenn ca antpormomerpryHu u3MepBanust U Cobpkant Tect. GraphPad Prism (Ver 3.0) e m3nomsBaH 3a
o0paboTka W aHanu3 Ha pgaHHMTEe. ChcTe3aTenuTe TPEHHWPAT [ABAa IIBTH AHEBHO IE€T IIbTH CEOMHYHO. B
M3BBHCHCTE3ATEIHAUS TIEPHOA TUMHACTHUIINTE MPOBEXIAT IMpeanMHO crioBU TpeHUpoBKH (ODII u COII), 45 mau
IIPEAN CBhCTE3aHWE CE H3MBJIHABAT PA0OTHU CHUCTAHHA C OJIEKOTCHA TPYAHOCT, 30 IHM — ChUETaHHA C LsIa
TpyznHOCT. VI3MepeHn ca pbeT U TErio, KaKTO U BUCOYMHATA HA BEPTHKAJICH OTCKOK (ChpIKaHT TECT) M € N3UNCIICHA
MakcuMaliHaTta MoImHocT ¢ (opmymnara Ha Caitbpc (Sayers). IlomydeHuTe pe3ynTaTH IMOKa3BaT CTATUCTHYECKH
3HAaYMMH IIPOMEHH B PBCTa U TETJIOTO Ha niciensanara rpyma (P value 0,039 u 0,0078, crorBeTHO, Wilcoxon signed
rank test), T KaTo JMIaTa ca BbB BBb3PacT Ha Obp3 pacTex M pa3zBurue. [IpomsHa ¥MMa M BHB BHCOYHMHATa Ha
BEPTUKATHHS OTCKOK M MakcuManHaTa MomrHoct (P value 0,0156 u 0,0039, crotBetHO, Wilcoxon signed rank test).
[IpoBeneHoTO M3ciaeaBaHE MOKA3Ba, Y€ MPABUIIHO CTPYKTYPUPAaHUTE TPEHHPOBKU BOJST 0 MOBHINABAHE HA CHJIATa
W MOIIHOCTTA Ha JIOJIHU KPaWHUIM, KOETO Ce OTpa3siBa Ha pe3yJTaTHTE, IOKa3aHW Ha TECTa 33 BEPTHKAIEH OTCKOK
(CopxanT tect). EnHOroanIHNTe TPEHUPOBKU IO CIIOPTHA TUMHACTHKA CIIOCOOCTBAT 332 CTATHCTHYECKU 3HAYMMO
MIOBUILICHHUE HA BUCOYMHATA Ha BEPTHKAJIHUS OTCKOK, KAKTO M Ha MOIIHOCTTa, U34HcieHa ¢ Gpopmynata Ha Caitbpc.
KarouoBu 1ymMu: CiopTHa THMHACTHKA, IOAPACTBALIM TMMHACTHIHN, ChPXKAHT TECT, MaKCHMalHa MOIIHOCT, CHJIa
Ha JO0JHU KpalHULHU

1. BBBEJEHHE

B cropTHaTa rUMHAcTHKa ca HEOOXOOUMH CHJIA, THBKAaBOCT U MYCKYJHA HU3IPBKINBOCT, ChUCTAHH CHC CKOPOCT U
koopauHatms (HO60g & Andersson, 2021). BucokuTe HUBa Ha CWJIa HA TOPHU U JIOJIHH KPAaHHUIHM ca KIFOUOBHU, Thi
KaTo JaBaT BH3MOXKHOCT 3a YCIIEIIHO U 0€30MacHO U3IIbJIHEHHE Ha CII0KHUTE TUMHAcTHUecKH enementd (Moeskops
et al., 2019). CbBpeMeHHHUTE TMMHACTHIM TPAOBAa Ja WMMAT 3HAYUTEIHO TIO-TOJsIMA CHJIa M MOII MOpaad
HEMPEKbCHATO HapacTBaluTe TexHuuecku TpyaHoctu (Atikovié, et al., 2018, Code of points, 2025-2028). Tosa
BOJM 10 HapacTBaHC Ha 0O0eMa M MHTCH3WBHOCTTa Ha TPCHUPOBKUTE BHB BCE MO-paHHA BB3PACT. | UMHACTHIIMTE
pa3ymTaT J0 ToJIsIMa CTCICH Ha eKCICHTPUYHATA CHJIa Ha JOJHHUTE KPalHHIM, 3aII0TO YECTO Ca M3JI0KEHHU Ha CHIIH
IpU TpHU3EMsIBaHE OT pa3IMYHA BHCOYMHA, CKOPOCT M pOTAaluH. EKCIDIO3WBHaTa MYCKyJIHA CHIIA, TOECT
crocoOHOCTTA J1a ce TeHepHrpa MYyCKylIHa paboTa 3a KpaTKO BpeMe, W CKOpOCTTa Ha MPOWM3BOJCTBO Ha CHJIA ca B
ocHoBaTa Ha ruMHactuueckure aBwkenus (Kaur & Koley, 2019). Cnopructure ¢ mo-BUCOKa KOHIIGHTPHUYHA U
eKCIICHTPUYHA CHJIA W MOII ca CIIOCOOHU [1a M3BBPIIBAT IMO-CHEPTHYHH MYCKYJIHH JABIDKCHHS TPH IT0-BHCOKH
ckopoctu (French et al., 2004), koeTo M 1MO3BOJSIBA [a U3MBIHABAT MO-MPEAU3BUKATEIIHA aKpOOATUYHH YMEHHS.
JlokazaHo e, 4e MporpaMuTe 3a CHIIOBH TPEHHPOBKU MOTAT J1a MOA0OPAT OTHOCHTEIHOTO CHOTHOIIEHHWE MOIIHOCT-
Maca IpHu TUMHACTUIMTE Ype3 YBEIMYaBaHE Ha MaKCHMalHaTa MOIIHOCT MMPH PAa3JIMYHU OTCKOIHU (CHOTBETHO 40 U
43% nonobpenHue), ¥ Upe3 HaMaIsiBaHE Ha MacTHaTa Maca, KaTo CHIIEBPEMEHHO CE yBeJH4YaBa YHCTAaTa MYCKYJIHA
Maca. B pe3ynrar Ha T3 amanTanud, THMHACTUIIUTE CKAayaT MO-BHCOKO, KOETO YBEIMYaBa BPEMETO 3a ITOJIET, B
KOETO Jia W3IIBJIHSIBAT IMO-CJAOXKHHU TEXHUYECKH YMEHHsI, KAaTo I10 TO3W HAYMH YBEJIMYaBaT IOTCHIHMAA CH 3a
[TOCTUTAHE Ha TI0-BUCOKHU CIIOPTHHU PE3yJITATH.

CriocoOHOCTTA 32 CKayaHe Ha THMHACTHUIMTE YECTO € ChITBTCTBAIIA YCIESIIHOTO NPEACTABIHE U MMOHIKOra Ce CUMTa
3a 00II TIOKAa3aTeN 32 YMEHHATA M0 TMMHAcTHKA. OOnMdaifHUSIT Opoll CKOKOBe ¢ aBarta kpaka ¢ ot 1000 mo 2000 Ha
CeIMHIIA, aKO C€ B3eMaT MpeBuU] Bcuuku akpobatuynu exementu (Marina, et al., 2013). [NpeauiiHu u3cneqBaHms
MOKa3BaT, 4e MIIQJIUTe TMMHACTHUIIM Ca 3HAYUTEIHO MO-CHIIHK OT CBOW HerpeHupanu BpwctHunu (Mitchell et al.,
2011; Dotan et al., 2013). OcBen TOBa BHCOKOTO HMBO Ha THMMHACTHYECKAa MOJATOTOBKA H3UCKBA JIHITOCPOYHA
CHCTEMHa IOATOTOBKAa. ToBa O3HauaBa, 4e TpsOBa Ja ce H3IOJ3BAT MHCTPYMEHTH, C KOUTO Ja CE€ ONpEIein
MOCTUTHATHS (PU3MYECKH HAmpeabK. TecToBeTe, BKJIOYBAIIM BEPTUKAJICH OTCKOK, OOMKHOBEHO C€ HW3IIOJ3BaT 3a
OIICHKA Ha MPOMEHHUTE B MYCKYJIHATA CHJIa M MOIIHOCT. EJMH OT yCIEIIHUTE TECTOBE, MOAXOISII 32 apTHCTUUHUTE
TMMHACTHIIA € BEepTHUKAJIHUAT OTcKOK (Stan et al., 2003). Ero 3amio menta Ha M3CIEABAHETO € Jia CE YCTAHOBH
BIMSIHUETO HA €IHOTOAMIIIHUTE TPEHHPOBBYHHM HATOBAPBAHMS BBHPXY BHUCOYMHATA HA BEPTHUKAIHUS OTCKOK IMPH
TUMHACTHULIH.

2. MATEPUAJIM U METOJHU

Hszcneosanu nuya

B mscnensanero ywactBar 9 rumuactunm ot I'CK , IInpun-2011° Ha BB3pact 12.4 + 4.3 roquHu B HAYAJIOTO HA
n3ciesiBaHeTo, pseT 144.6 £ 15.1 cm u rerno 38.7 + 11.1 kg. M3cnenBaneTo e npoBesieHO B HAYAIOTO HA M. STHyapHt
2019 u nayanoto Ha M. sitHyapu 2020. PonuTenuTte Ha BCEKHM YYaCTHHMK B M3CJIEABAHETO ca MOJNUCANIN JAEKIapalus
32 MHQOPMHUPAHO ChITIACHE, a M3CIEIBAHETO € OJOOPEHO OT KOMHUCHATA IO €THKAa Ha HayYHHUTE W3CIIEIBAHHS HA
103V H. Punicku®. M3cnenBanusTa ce mpoBexaaT B LleHThpa o QyHKIIMOHATHI H3CIeIBaHUSI B KHHE3UTEpaNusaTa
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u crnopta — 03V ,Heodut Puncku®, bnaroesrpas, KbIeTo ce U3BHPLIBAT BCHYKU aHTPOIIOMETPUYHH M3CIIEIBAHUS
u criopteH uHtepHat [lupuH B 3ana ['mmHacTHKa.

Anumponomempuunu usmepeanus

ITpean m3cnenBaHETO yJaCTHHUIIUTE OSXa MOMOJIECHH J1a C€ BB3IbPKAT OT (PU3MUECKH HATOBAPBAHMUS, XpaHa U IIPHEM
Ha TEYHOCTH. I3MepeH e pBCT TEeryo, KaKTO M TEIIECEH ChCTaB ¢ OMOeNeKTpIdeH nMienancer anamusatop 101 353,
Cuvpoicanm mecm

TectpT Ha ChpXKaHT, OIIE M3BECTEH KAaTO BEPTHKAIEH OTCKOK € MOIXOJMII 3a IPOCIEASBaHE HAa Pa3BUTHETO Ha
elacTUYHATa CHia Ha JOJHYU KpaiHunu. CiopTucThT 3arpsBa 10 MuHyTH. 3acTaBa 10 CTEHATA U MPOTSTa pbKaTa CH,
KaTo ce 0TOeNsI3Ba MO3UIKATA B CM Ha ombHaTaTa pbka (M1). Cnen ToBa OT CTaTHYHA MO3UIMSA, U3CIEIBAHOTO JHLA
OTCKaya BB3MOXKHO Hal-BHCOKO, KaTo OTHOBO IIpOTsIra pbka H JokocBa creHata (M2). Ilpaesar ce Ttpu
MocJIeI0BaTeNHU OTCKOKA U ce B3UMa Hali-BUCOKaTa cToiHocT. Onpenens ce pasnukara M2-M1 B cm.

IIpu aHanu3 Ha pe3ynTaTUTe Ha TecTa Ce U3MOI3BAa KAKTO BUCOYMHATA HAa BEPTHKAIHUS OTCKOK, Taka M
MaKCHMaJlHaTa MOIIHOCT. MaKcuMaIHaTa MOILIHOCT CEe M3YHCIIABA C TIOMOIITA Ha YPaBHEHUETO Ha SaYyers, Thil KaTo
TO BKJIIOYBA TEJIOTO Ha M3CIIEABAHOTO juie. B Ta3u hopmyna mass = TenecHo Terio 1 VJ = BepTHKajIHa BUCOUMHA
Ha CKOKa.

®opmyJa Ha Sayers: Peak power (W) = 60.7 x VJ (cm) + 45.3 x mass (kg) — 2055.

OcHo6Hu enemenmu 8 mpeHUpoOSKAMA, NOBUUABAWY AHAEPOHUME BL3MONCHOCIU HA SUMHACTUYUME
CoberesarenuTe TpEeHHpAT [Ba IBTH THEBHO 5 MBTH CEIMHYHO. B HM3BBHCBHCTE3aTENHMS NMEPHOA THMHACTHIINTE
mpoBexxgaT npeauMHo cuinoBu TpeHHpoBKH (ODIT u COII), 45 muuM mpean chCTe3aHHWE Ce M3MBIHIBAT PaOOTHH
CHUYETAHMS C OJIEKOTEHA TPYAHOCT, 30 JHM — ChUETaHUs C IsIa TPYJHOCT.

Bcesxa TpeHupOBKa BKIIFOUBA pasTpsiBaHe Ha LAJIO0 TsUI0 ¢ npoabokuTenHocT 30 MuH. CrefBa 15 MUHYTH clieniaiHa
¢usnyecka TpernpoBka (COII) — chabpka crieludUUHU CUIOBH YIIPAXKHEHHUS HA BCEKH ypel, KOMTO IoMaraT 3a
MIOBUIIABAHE HA YHMCTOTaTa HAa M3ITBJIHEHHE HA BCAKO €JHO T'MMHACTHYECKO ChUETaHME B THUMHACTHUCCKUS
HHAMBHIyaneH MHoro6oi. Cnexsatr 10 MUHYTH ympakHEHHS 3a I'bBKaBocT. CreBamiaTa 4acT OT TPEHHUpPOBKaTa
IIpeMUHaBa Pa3IMYHO MPU MBKETe W KEHHUTE, Thil KaTO € CBbp3aHa C TPEHHPOBKA HA OTIETHUTE I'MMHACTHYECKH
ypenu. Ilpum MBXeTe T BKIIOYBA TpH ypeAa (€AWH 3a AOMHM KpaWHUIN — KOOpAWHAIWS W OanaHc, 3eMHa
TMMHACTHKA WJIM TIPECKOK, EIMH B OTOpa — KOH C TPUBHU WM yCIIOpEJKa, AWH BbB BUC — BHCHJIKA MIIM XAJIKH) IO
30 MHH BCEKH, a NIpH XKEHUTE Xopeorpadus Ha TMMHACTHYECKa CTaHKA M J(Ba ypena (€AWH 3a KOOpAWHALUS U
OanaHc, 3eMHa I'MMHACTHKa, Tpe/ia MM MPECKOK M €MH BBB BHC — CMeceHa ycropenka mo 30 MuHyTH Ha ypen). o
Kpas Ha TPEHHPOBKaTa BPEMETO € OTHeNeHO 3a obmia ¢usmyecka moaroroska (OPII), xosATo BKIOYBA OATYT M
I'bBKaBOCT.

TpeHupoBbYHHUTE 3aHUMAaHHUA B €IMH JCH C€ pa3sindaBaT [0 TMMHACTHYECKUTE Ypeau, BKIIOUEHH B CIEIHaTHATa
gacT. AKO CcyTpelrHaTta TPEHHPOBKA IPU MBXKETe BKIIOYBA 3€MHA FMMHACTHKA, KOH C TPUBHH, XaJlKH, TO BTOpaTa
TPEHHPOBKA III€ C€ ChCTOM OT NMPECKOK, yCIopeaKa U BUCHIKa. [Ipu xKeHnuTe ako mbpBa TPEHHPOBKA BKIIIOYBA 3€MHA
TUMHACTHKa U CMECEHa yCIOopeKa, TO BTOpara IIe € Ha rpejja U IPECKOK.

Cmamucmuuecku ananus

GraphPad Prism (Ver 3.0) ¢ u3non3Ban 3a 00paboTka U aHaau3 Ha AaHHUTE. CPeHUTE CTOMHOCTH U CTAHIAPTHUTE
OTKJIOHEHUsI Ha BCUYKU NPOMEHJIMBHU C€ M3UYHCIABAT Upe3 JECKPUNTHUBHA CTATHCTHKA. EKCriepuMeHTaHUTe JTaHHU
ce MPeICTaBAT KaTo cpefHa cToiHocT + SD. 3a craTHCTHYeCKH aHalu3 Ha pesynrature ca manonseand Wilcoxon
signed rank test, a KOpeJaIMOHHUTE 3aBHCUMOCTH MEXIY IPOMEHJIMBUTE Ca OIPEACICHH 4pe3 H3UHCIsIBaHE Ha
koedurmeHTsT Ha [TUBpCHH.

3. PE3YJITATH

IIpoBeneHoTO HM3ciieABaHE OOXBalla €AHOTOJIMWINEH MEpUOJ, Ipe3 KOWTO H3CIEIBAaHUTE TMMHACTHIM NPOBEXIAT
PEIOBHU TPEHUPOBBUYHU 3aHUMaHMs. Pe3ynrarure ca npejcTaBeHu B Tabuuna 1.

Tabnuuya 1. Pesynmamu om npoeedenomo anmponomempuyno usmepeare u Copaycanm mecma.

Kon M. iHyapHu, 2019 M. siHyapHu, 2020
Pner, cm 144.6+15.1 148.9+13.9**
TerJo, kg 38.7+11.1 41.2+10.8**
OTCKOK, cCI 36.3+7.2 41.2+11.4*
Hzunciaena makcumaana momuocr, W | 1903.6+£797.1 2332.7+994 9**

* - P value < 0.05; ** - P value < 0.01
Source: Authors’ research
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Hma cTaTUCTHYECKH 3HAYUMO MOBHIIICHUE HA PBCTa M TEMJIOTO 3a T3 nepuo ot Bpeme (P value 0,0039 u 0,0078,
cpoTBeTHO, Wilcoxon signed rank test).

MMa cTaTUcTHYeCKH 3HAYMMO YBEJIMYEHHE U HA BUCOUYMHATA HA BEPTUKAIHUS OTCKOK M MaKCHMAITHATA MOIIHOCT Ha
noxau kpavauim (P value 0,0156 u 0,0039, crotBeTHO, Wilcoxon signed rank test).

OCHOBHUTE KOpENAMOHHH 3aBUCHMOCTH W IIPU JIBETe W3MEPBAHUS Ca HAMEPEHHM MEXIYy TErJioT0 U phCTa U
MaKCHMallHaTa MOII[HOCT, U34YKCIICHA OT TECTa 3a BEPTUKAIICH OTCKOK, U ca MpejcTaBeH: Ha durypa 1.

@uzypa 1. Kopenrayuonnu 3agucumocmu mexcoy poCma u me2iomo u u34ucienama MaKCUMaing MowHocm (a
U 0 — npu NLPEOMO UMepsane; 6 U 2 — RPU 6MOPOMO Umepsane).
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4. TUCKYCUs

W3cnenBanute nuia ca BB Bb3pacT Ha 0bp3 pactex u passutue (Genc & Cigerci, 2020; Malina, 2004), eto 3ario u
ce HaOIIo/IaBaT TaKWBa 3HAYMMH MPOMEHH B PHCTA M TEIJIOTO MM 3a MEPHOJ OT €lHA rojuHa. Bbripeku ToBa
3ara3Bar CPaBHUTEIHO HUCHK PBCT U TETJIO, KATO CPEHUSAT MHACKC Ha TeJeCHa Maca B M3CJIEABAaHATA TPyIa € OKOJIO
18, kKoeTo e B JONHATA TpaHWIlAa Ha HOPMAaJEH MHACKC Ha TenecHa maca. CpaBHSIBAWKM JaHHUTE MOJYYCHHU 3a
BEPTHUKAJICH OTCKOK C HOPMHUTE 3a TMMHACTHUIIM B Ta3u BB3pact (Stan et al., 2003), ycranoBuxMe, 4e MPH TBPBOTO
U3MepBaHe TAXHATa cpeiHa crorHocT 36.3+7.2 cm e moa Hopmara 40 cm. Ilpu BTOpoTO H3MepBaHe, obaue,
TMMHACTHIIUTE Ca YBEINYMIN 3HAYUTEIHO CBOETO MPE/ICTABSHE U TAXHATA CPE/IHA CTOMHOCT Ha BEPTHUKAJIEH OCTCKOK
e 41.2+11.4 cm. [lannuTe OT JIHUTEpaTypara 3a HeTpeHUpaHu Momu4eTa u Momuera (Bassa et al., 2012) mokassar, ue
TUMHACTHIIMTE CKadaT cpenHo ¢ okojo 20 cm mo-Bucoko. Haii-moGpoTo 1oka3aTeicTBO 3a TOBHIIABAaHE Ha
aHaepoOHHTE KauecTBa Ha TMMHACTHULIUTE €, Y€ BBIPEKH YBEJIMUYCHUETO HA TETJIOTO Ca yBEJIMYHMIM BUCOUYMHATA HA
CBOSI OTCKOK. TOBa JIOKa3aTeNCTBO C€ BMXKJa B CTOWHOCTTA HA M3YKCIIEHATa MAKCHMalHA MOIIHOCT, KOSITO €
HapacTHaJa 3HAYUTEIHO B M3CIICIBAHUS [IEPUOJ] OT BpEMe.

[MpoBexaHeTo HA PYTHHHU TECTOBE 3a (DU3MUECKO Pa3BHUTHE HA TMMHACTHIUTE JaBa BH3MOXHOCT JIa CE OLCHAT
pa3MuHM MapaMeTpud W Ja Cce cJlequ 3a NPaBHJIHOTO pa3BUTHE HAa CIOPTUCTUTE. EIUH mpOCT TecT, Karto
BEPTUKATHHUAT OTCKOK, KOWTO MOXE Jla Ce IMPOBEXJa B TPCHHUPOBBYHA Cpela, JaBa OICHKA 3a Pa3sBUTHETO Ha
aHaepOOHHTE CITOCOOHOCTHU HA JOJHU KPaWHUIIM PU TUMHACTHUIIMTE U € J0Ope J1a ce IMpuiiara 4ecTo.

5. 3BAKJIIOYEHUE

[IpoBexeHoTO M3CiIEABaHE MOKA3Ba, Y€ NMPABHIHO CTPYKTYpHUpPAHUTE TPSHUPOBKH BOJAT 1O TOBUIIABAHE HA CHIIATa
1 MOIIHOCTTA Ha JIOJHU KPaWHUIIM, KOETO CE OTpa3siBa Ha Pe3yNTaTHTE, OKa3aHU Ha TECTa 33 BEPTHKAIEH OTCKOK
(CopxanT TecT). EnHOroammeWTe TPEHHPOBBYHHM HATOBAPBAaHMA IO CIOPTHA THMHACTHKA CIIOCOOCTBAT 3a
CTaTHCTHYECKH 3HAYMMO MOBHIICHNE HA BUCOUYMHATA HA BEPTHKAIHUS OTCKOK, KAKTO M Ha MOIITHOCTTA, M3YHCIIEHA C
¢dopmynara Ha Calbpc.
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BEEP TEST: ORIGIN AND APPLICATION IN CONTEMPORARY SPORTS
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Abstract: The assessment of aerobic capacity is a fundamental element of functional diagnostics in sports science
and practice. The maximal oxygen uptake (VO.max) is considered the “gold standard” for evaluating
cardiorespiratory fitness, but laboratory-based measurements are costly, require specialized equipment, and are not
always feasible in large groups of athletes. To address this limitation, field-based protocols such as the 20-meter
multistage shuttle run test (commonly known as the Beep test) have been developed and widely applied. The aim of
the present review is to summarize the historical development, predictive equations, validity, reliability, and
adaptations of the Beep test, and to highlight its application in contemporary sports practice. A literature review was
conducted including both classical publications and recent validation studies. The analysis shows that the Beep test
is valid and reliable for large-scale group screening and monitoring, particularly in student and endurance athlete
populations, but results may vary depending on the sport and the predictive formula applied. In basketball and
rowing, systematic under- or overestimation of VO.max has been reported, while in female team sports only
selected predictive equations provide accurate results. Modified protocols, such as 10-meter versions and child-
specific adaptations, expand the usability of the test, and recent work demonstrates that even different sound signals
can influence performance and enjoyment. The review concludes that the Beep test remains a practical and cost-
effective tool for assessing aerobic fitness; however, practitioners should interpret results with caution and in
relation to sport specificity. For precise individual diagnostics and training prescription, it is recommended to
combine the Beep test with portable gas analysis systems, which provide direct measurement of gas exchange. This
combined approach is particularly relevant for intermittent sports and combat disciplines such as taeckwondo, where
the accuracy of physiological assessment is essential. Furthermore, the review emphasizes that the Beep test holds
value not only in elite sport, but also in physical education, clinical exercise settings, and population health
monitoring, where quick and inexpensive assessment of aerobic fitness is required. By consolidating evidence from
different populations and protocols, the present analysis provides guidance for coaches, physiotherapists, and sports
physicians on how to apply and interpret the Beep test effectively in both research and practice. Future research
should focus on refining predictive equations for specific sports and age groups, as well as exploring digital and
sensor-based integrations that may further enhance the precision and usability of the Beep test in modern sports
diagnostics.

Keywords: Beep test; shuttle run; aerobic capacity; VO.max; validity; sports practice

1. INTRODUCTION

The assessment of aerobic endurance is an essential component of functional diagnostics in athletes and physically
active individuals. Maximal oxygen uptake (VO:max) is considered the “gold standard” for determining
cardiorespiratory capacity; however, its laboratory measurement is expensive, requires specialized equipment, and is
difficult to apply to large groups. This has led to the development of field tests that are simpler, less costly, and more
practical in sports settings.

In 1980, Léger and Boucher introduced the concept of a continuous, progressive, multistage running test (Université
de Montréal Track Test), demonstrating its validity and reliability. Earlier physiological studies had indicated that
the energy cost of running could vary depending on the surface (Margaria et al., 1963), as well as age, sex, and
training status of the individuals (Bransford & Howley, 1977). Nevertheless, when validating the 20-meter
multistage shuttle run test, Léger and Lambert (1982) showed that results were reliable regardless of sex and running
surface. The concept was further refined and standardized into the 20-meter shuttle run test (MSFT, commonly
known as the Beep test) (Léger, Mercier, Gadoury, & Lambert, 1988), which quickly gained popularity in sports,
schools, and military practice as an indirect predictor of VO.max. Contemporary studies and meta-analyses continue
to confirm its wide application and scientific relevance (Mayorga-Vega, Aguilar-Soto, & Viciana, 2015).

The Beep test is characterized by its simplicity, the possibility of testing large groups simultaneously, and minimal
financial costs. It is widely applied for assessing physical fitness in sports clubs, national teams, and educational
practice.
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The aim of the present review is to present the origin of the Beep test, to systematize available evidence regarding its
validity and reliability, and to analyze the possibilities and limitations of its application in contemporary sports
practice./

2. MATERIALS AND METHODS
The present article is a narrative literature review focusing on the origin, validity, and application of the 20-meter
multistage shuttle run test (Beep test). A targeted approach was used to identify and select publications related to the
development, validation, and practical use of the test.
The search was conducted in electronic databases including PubMed, Scopus, and Web of Science. The following
keywords were applied: “20-m shuttle run test,” “beep test,” “multistage fitness test,” “VO.max prediction,” and
“validity reliability.” In addition, references cited in classical publications were screened to capture relevant studies
not retrieved in the initial search.
Inclusion criteria were defined as follows:

o Classical publications describing the creation and standardization of the test.

e  Validation studies comparing the Beep test with direct laboratory measurements of VO2max.

e Contemporary research and meta-analyses (last 5-10 years) reflecting the application and limitations of the

test in different populations (children, athletes, females, and males).

e  Peer-reviewed articles published in English.
A total of 19 primary sources were analyzed, of which seven were published after 2015 to ensure contemporary
relevance.

3. RESULTS

Predictive equations

Over the years, several equations have been developed to predict VOmax from Beep test performance, based on the
last completed stage or the maximal running speed. The original formula by Léger et al. (1988) was derived from
data on children and adolescents. Later, Chatterjee et al. (2008) proposed an equation for female university students
in India, while Ramsbottom et al. (1988) validated their formula in British military personnel. Flouris et al. (2005)
suggested a modification aiming to improve accuracy in adult men. More recently, Magee et al. (2021) compared
several of these predictive models in NCAA Division | female field hockey players and reported differences in
predictive value.

Validity and reliability

A meta-analysis by Mayorga-Vega, Aguilar-Soto, and Viciana (2015), including more than 100 studies,
demonstrated a high correlation between the Beep test and directly measured VOmax (r = 0.66-0.95) with a
standard error of 3-6 ml-kg™'-min~'. In NCAA female field hockey players (n = 65), Magee et al. (2021) found a
directly measured VO2max of 46.4 + 4.6 ml-kg™!'min"!. Among the predictive equations tested, the closest values
were obtained with Ramsbottom et al. (46.5 £ 4.2 ml-kg'-min") and Flouris et al. (46.3 = 3.8 ml-kg™''min™"). In
students and runners, Paradisis et al. (2014) reported a strong correlation (r = 0.93) between Beep test-derived
VO:max and direct measurements, with a mean value of 52.3 + 6.2 ml-kg'-min". In young basketball players,
Stojanovic et al. (2016) compared Beep test results with a portable metabolic analyzer (COSMED K4b2) and
observed lower values, with a mean difference of —6.54 ml-kg™'-min™'. In rowers, Senanayake et al. (2024) reported
overestimation of VO.max, with a mean difference of +3.2 ml-kg™'-min'. In soccer players, Aziz et al. (2005)
compared the Beep test with the Yo-Yo intermittent recovery test and found lower accuracy for the Beep test (SEE ~
5 ml'kgt'min™). In squash athletes and runners, St. Clair-Gibson et al. (1998) observed differences between
measured and predicted VO:max values (63.4 = 6.1 ml-kg!'min! in squash vs. 69.6 + 4.2 ml-kg''min™! in
runners).

Protocol adaptations

To facilitate broader use in various contexts, several modifications of the Beep test have been introduced. As early
as 1982, Léger and Lambert proposed a version with one-minute stages for easier application in children and
schools. In situations with limited space, 15-meter or 10-meter variants have been used. A study by Cho, Park, and
Nam (2022) validated a 10-meter version of the test, reporting strong correlations with VO:max (men: r = 0.816;
women: r = 0.821; SEE ~ 4-4.5 ml-kg™'-min'). More recently, the Modified Shuttle Test — Paeds, using a 10-meter
track, was developed for children with reduced exercise capacity or health problems, while maintaining the principle
of progressive stages guided by sound signals (Aertssen et al., 2024). This version enables reliable assessment of
cardiorespiratory fitness in clinical and school settings where the standard 20-meter protocol is not feasible.
Contemporary research has also demonstrated that not only track length but also the type of sound stimulus can
affect test outcomes. Ketelhut (2025) reported that using customized sound signals during the 20-meter shuttle run
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test increased total distance covered, peak heart rate, and perceived enjoyment compared to the traditional “beep”
sound.

Collectively, these findings confirmed that the Beep test is a valuable tool for assessing cardiorespiratory fitness, but
its accuracy is highly dependent on the tested population, the sport, and the predictive formula applied. This
emphasizes the need for careful interpretation and, when possible, combination with direct methods such as portable
gas analysis systems.

4. DISCUSSIONS

The Beep test has been established as one of the most widely applied field methods for assessing cardiorespiratory
endurance, owing to its simplicity, low cost, and suitability for testing large groups (Léger et al., 1988).
Nevertheless, the present review indicates that its validity is not universal but depends strongly on the characteristics
of the tested population and the predictive equations applied.

Studies in student populations and endurance runners have consistently confirmed high agreement with directly
measured VO:max, which supports the test’s usefulness in general fitness and endurance-oriented sports (Paradisis
et al., 2014). By contrast, in intermittent team sports such as field hockey, only a limited number of predictive
equations have produced accurate estimates, highlighting the necessity of careful equation selection (Magee et al.,
2021). Research in other disciplines further emphasizes the influence of sport-specific demands: in basketball,
systematic underestimation has been reported (Stojanovic et al., 2016), whereas in rowing a tendency toward
overestimation has been observed (Senanayake et al., 2024). Such findings confirm that the predictive accuracy of
the Beep test is shaped by sport-specific physiological and mechanical factors.

Comparisons with other intermittent field protocols, such as the Yo-Yo test, suggest that the Beep test is less sport-
specific for activities requiring frequent pace changes (Aziz et al., 2005). This is particularly relevant for combat
sports, where aerobic and anaerobic demands are combined within an intermittent structure. Indeed, investigations in
young taekwondo athletes have shown that the standard 20-meter protocol may not always correlate well with
directly measured VO2max (Chatterjee et al., 2006).

Protocol modifications—such as shortened 10-meter versions (Cho et al., 2022) or child-specific adaptations
(Aertssen et al., 2024)—have expanded the applicability of the test in restricted spaces and clinical or school
settings. However, these adaptations may compromise accuracy, reflecting the inherent trade-off between feasibility
and validity. Recent developments even indicate that motivational and perceptual aspects can influence test
outcomes: the use of customized sound signals has been shown to enhance performance and enjoyment compared
with traditional beeps (Ketelhut et al., 2025).

From a practical perspective, the Beep test remains a valuable tool for group-level screening and for monitoring
training progress over time. However, its individual accuracy is limited, and reliance on a single indirect method
may lead to misinterpretation in sports where intermittent demands dominate. For this reason, combining the Beep
test with direct gas analysis using portable systems such as COSMED K5 is recommended. This integrated approach
provides more precise physiological profiling and is particularly valuable in combat sports like taeckwondo, where
accurate determination of aerobic capacity is essential for training prescription and therapeutic modeling.

5. CONCLUSIONS

The Beep test is one of the most widely applied field methods for evaluating aerobic capacity. It is reliable for
group-level assessment and for monitoring training progress; however, its accuracy varies depending on the
population, sport, and predictive formula applied. For individual diagnostics and precise training prescription, it is
recommended that the Beep test be combined with direct gas analysis methods, such as the COSMED K5 system,
particularly in intermittent sports and combat disciplines.
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Abstract: Polar expeditions are physically and psychologically demanding, requiring participants to maintain
optimal health and functional capacity. Lifestyle and diet can significantly influence human health outcomes and
performance in extreme environments. Health organizations offer unified recommendations for reducing health
risks, such as eating balanced diets rich in fruits, vegetables, and whole grains, and limiting salt, sugars, and
unhealthy fats, while avoiding smoking and excess alcohol drinking. Regular physical activity and adequate sleep
are also emphasized. This study aimed to examine the health habits, including typical diet, smoking and alcohol
consumption, physical activity, sleep duration, and stress levels of participants in the 33rd Bulgarian Antarctic
Expedition, and to provide recommendations for improving health as a basis for disease prevention and enhanced
work performance. The study involved a total of 48 individuals (34 men and 14 women, average ages 47.5 and 41.1
years, respectively). Before departing for Antarctica, each participant underwent medical examinations,
anthropometric assessments, and completed a health questionnaire covering typical blood pressure, smoking and
alcohol habits, diet, sleep duration, stress, and physical activity. Results indicated that, based on calculated body
mass index, only 20.6% of men and 64.3% of women were of normal weight. Most men (79.4%) and over a third of
women (35.7%) were pre-obese or obese, heightening cardiovascular risk. Blood pressure findings showed 55.8% of
men and 28.6% of women had elevated or hypertensive readings. Regarding smoking, 29% of women and 38% of
men were non-smokers; 7% of women and 15% of men smoked more than 20 cigarettes daily. Half of the women
and 38% of the men were alcohol abstinent; most others drank within recommended levels. Fruit and vegetable
consumption was low among many participants, and most rarely ate fish. Women preferred chicken, while men ate
more pork and processed meats. Only a small number of participants were vegetarians. Most avoided extra salt, with
a minority using it generously. Half of the men and 7% of the women slept less than 6 hours per night; few exceeded
8 hours. Severe psychological stress was rarely reported. About 90% of participants engaged in sufficient physical
activity, 58% of women and 23% of men exercised regularly. In conclusion, many expedition members, particularly
men, were overweight, with hypertension, and had unhealthy habits such as smoking, low consumption of fruits and
fish, high intake of pork and processed meat products, insufficient sleep, and low engagement in physical activity.
Therefore, targeted health strategies, including regular monitoring of weight and blood pressure, dietary
improvement, limited tobacco and alcohol use, support for sleep and stress management, and consistent physical
activity, are recommended to support disease prevention and the well-being of people during Antarctic expeditions.
Collaboration among staff will help optimize health and performance in challenging conditions.

Keywords: Antarctic expedition, body mass index, healthy habits, physical activity, sleep

1. INTRODUCTION

Participation in polar expeditions places high physiological and psychological demands on participants (Johnsen &
Gjeldnes, 2023). These demands are associated with travel across multiple time and climate zones, prolonged and
intensive scientific work under harsh environmental conditions, and social interaction within a limited group of
people outside their usual environment. Therefore, expedition members must be in good health and possess adequate
functional capacity.

While genetic predispositions largely influence health, they can also be significantly shaped by lifestyle and diet
(Institute of Medicine, 2006). Overeating, a sedentary lifestyle, and prolonged stress are major risk factors for the
development of chronic diseases. The WHO has established a classification system that links body mass to various
health risks (WHO, 2000). Additionally, the American Heart Association (AHA) has introduced a detailed
classification system that links specific ranges of blood pressure to corresponding health risks (Jones et al., 2025),
offering further guidance for evaluating cardiovascular health.

The World Health Organization (WHO) (WHO, 2025a) and other institutions, such as UK’s National Health Service
(NHS), Centers for Disease Control and Prevention (CDCP), provide guidelines for maintaining a healthy lifestyle.
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These include recommendations for disease prevention (particularly cardiovascular diseases (CVD), which are the
leading cause of death), improving mental well-being, and promoting long-term health.

To maintain good health, a balanced diet is recommended, rich in fruits and vegetables, with limited intake of salt,
sugar, and unhealthy fats, and sufficient water consumption. Major health organizations offer similar guidance. The
WHO advises consuming at least 400g of fruits and vegetables daily, limiting salt, sugars, and fats, and emphasizing
whole grains and legumes (WHO, 2025a). The European Food Safety Authority (EFSA) recommends about 300g of
fruits and vegetables, moderate consumption of lean meats, dairy, and nuts, along with adequate hydration (EFSA,
2025). U.S. guidelines focus on variety across food groups, prioritizing whole grains and healthy proteins, while
limiting added sugars and saturated fats (U.S. Department of Agriculture (USDA) and U.S. Department of Health
and Human Services (DHHS) (2020). The NHS promotes a balanced diet based on five food groups, focusing on
whole grains, fruits, vegetables, healthy fats, and proper hydration (NHS, 2022).

Regular physical activity, along with minimizing sedentary behavior, is also crucial for health. All organizations
emphasize moderation, balance, and consistent movement. According to the WHO (2024a), EFSA (European
Commission, 2024), DHHS (2018), and the NHS (2024), adults should aim for at least 150 minutes of moderate-
intensity or 75 minutes of vigorous-intensity physical activity per week, or an equivalent combination. For
additional benefits, 300 minutes of moderate activity per week is recommended. Muscle-strengthening activities
involving major muscle groups should also be performed at least twice per week. These unified recommendations
reflect a global consensus on the minimum level of physical activity required for maintaining and improving overall
health.

Other critical recommendations include avoiding smoking and limiting or eliminating alcohol consumption.
According to Le et al. (2024), people who continue smoking between the ages of 35 and 75 may lose an average of 9
to 4 years of life, but quitting at any age can recover up to 8 years. All major health authorities, including the WHO
(2025c¢), European Commission (2025a), CDCP (2025a), and NHS (2025a), strongly advocate complete smoking
cessation, as smoking remains a leading cause of preventable disease and death. The most effective approach to
quitting combines pharmacological and behavioral interventions.

The WHO (2024b) advises minimizing alcohol intake, stating there is no safe level of alcohol consumption. The
European Commission (2025b) recommends no more than 10 grams of pure alcohol per day for women and 20
grams for men. The CDCP (2025b) suggests a maximum of 1 drink per day for women and 2 for men, while the
NHS (2025b) advises limiting intake to 14 units per week, spread over at least 3 days. All institutions agree that
excessive alcohol consumption significantly increases the risk of chronic diseases, including liver disease,
cardiovascular conditions, and cancer.

Sufficient sleep is essential for both physical and mental recovery. Recent scientific findings show that insufficient
sleep negatively impacts emotional regulation, physical health, and mental well-being. A 2023 meta-analysis
(Palmer et al., 2023) revealed that all forms of sleep deprivation reduce positive emotions and increase anxiety,
contributing to emotional dysregulation and psychiatric vulnerability. Another review (Shah et al., 2025) linked
short sleep duration (<7 hours) to elevated risk of hypertension, stroke, heart disease, obesity, and type 2 diabetes,
with both short and long sleep linked to increased mortality. According to data (Blackwelder et al., 2021), adults
who sleep 6 hours or less are 2.5 times more likely to experience frequent mental distress. Improving sleep quality
significantly reduces symptoms of depression and anxiety, though effects on stress remain unclear (Li et al., 2025).
These findings emphasize the vital role of high-quality, adequate sleep for overall health.

Stress management and social support are also vital. Health authorities and recent studies agree that chronic stress
has widespread harmful effects on both physical and mental health. The American Psychological Association (APA,
2022, 2023) reports that prolonged stress impairs multiple body systems and contributes to anxiety, depression,
cardiovascular disease, digestive problems, weight gain, immune suppression, and cognitive dysfunction. The WHO
(2023) warns that excessive stress can worsen existing conditions, increase substance use, and cause mental and
physical symptoms. The CDCP (2025c) highlights stress-related emotional distress, chronic pain, poor
concentration, and increased use of harmful substances. Scientific research confirms that early-life stress is linked to
chronic inflammation and long-term illness, and that chronic stress may accelerate biological aging, even in resilient
individuals (Chen & Miller, 20223, b).

Given that participants in Antarctic expeditions are often middle-aged scientists (Blight & Norris, 2019) with low
levels of physical activity, making them more susceptible to cardiovascular (Wu et al., 2025) and metabolic diseases
(Chomiuk et al., 2024), and considering the remoteness of Antarctic stations from advanced medical facilities (Mills
et al., 2008), pre-expedition health assessments are critically important. For individuals, especially those working
annually in polar environments, identifying unhealthy habits can help initiate changes that improve their health and
functional capacity.

616



KNOWLEDGE — International Journal
Vol.72.4

Thus, the goal of this study was to assess the dietary habits, typical physical activity, sleep duration, and stress levels
of participants in the 33rd Bulgarian Antarctic Expedition, and to outline recommendations for improving their
health status as a basis for disease prevention and enhanced work capacity.

2. METHODOLOGY

A total of 48 individuals participated in the study, all of whom were members of the 33rd Bulgarian Antarctic
Expedition. The group included 34 men and 14 women, with an average age of 47.50+ 10.84 and 41.14+8.62
years, respectively. Before departing for Antarctica, participants underwent an initial medical examination, and
anthropometric measurements, height and weight, were recorded, and the body mass index (BMI) was calculated.
For the purpose of this study, a Health Risk Questionnaire (HRQ) was created, based on the recommendations of the
WHO, AHA, CDCP, and APA. Participants completed the Health Risk Questionnaire, which included questions
about the predominant systolic blood pressure, the frequency of consumption of different food groups, alcohol use,
smoking, experienced psychological stress, sleep duration, and level of physical activity.

3. RESULTS

Table 1 displays the BMI distribution of participants, following the WHO’s classification system (WHO, 2000).
Based on anthropometric measurements and BMI calculations, it was found that among men, 20.6% had a normal
weight (BMI 18-25). Among women, 64.3% had a normal weight. The data revealed that a significant majority of
male expedition members (27 out of 34, 79.4%), as well as 5 out of 14 women (35.7%), fell into the pre-obese or
obese categories, placing them at increased to very severe risk for CVD.

Table 1. Distribution of participants according to the Classification of adults according to BMI

Classification BMI Risk of comorbidities Fema(lg/o(;—m) Malt(a(;:)—34)
Underweight <1850 Low (but risk qf other clinical 0 (0.0%)
problems increased)
Normal range 18.50-24.99 Average 9 (64.3%) 7 (20.6%)
Overweight: >25.00

Pre-obese 25.00-29.99 Increased 1(7.1%) 16 (47.1%)
Obese class | 30.00-34.99 Moderate 3 (21.4%) 8 (23.5%)
Obese class Il 35.00-39.99 Severe 0 (0.0%) 2 (5.9%)
Obese class 111 >40.00 Very severe 1(7.1%) 1 (2.9%)

Source: Authors' research

Table 2 presents the distribution of participants according to their predominant systolic blood pressure, based on the
classification of the AHA (Jones et al., 2025). The data indicated that the majority of male expedition members (19
out of 34, 55.8%) and 4 (28.6%) of the women had elevated blood pressure and a mildly to highly increased risk for
CVD.

Table 2. Distribution of participants according to blood pressure categories and related health risks as defined by

the AHA
Cateqor Systolic Diastolic Associated Female (n=14) Male (n=34)
91| (mm Hg) (mm Hg) Health Risks (%) (%)
Normal <120 |and | <go | Lowestriskof cardiovascular |, 7q 4 p 15 (44.1%)
disease and stroke
Elevated | 120-129 | and | <go | 'MCreasedriskof heartdisease | gy 1 (2.9%)

and stroke
Moderate risk of heart attack,

Hypertension

130-139 | or | 80-89 4 (28.6 %) 13 (38.2%)

Stage 1 stroke, and kidney disease
Hypertension High risk of heart failure,
yp >140 or >90 stroke, cognitive decline, and 0 (0.0 %) 5 (14.7%)

Stage 2

kidney damage
Source: Authors' research
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The results showed that among the women, 29% were non-smokers, while among the men, this share was 38%.
About 7% of the women and 15% of the men reported smoking more than 20 cigarettes per day. Total abstinence
from alcohol was reported by 50% of the women and 38% of the men. Moderate alcohol consumption (up to 200 ml
of wine or 50 ml of spirits) was reported by 50% of the women and around 50% of the men, while 12% of the men
consumed alcohol above these amounts.

Fruit and vegetable consumption was insufficient among a significant portion of participants: 36% of the women
and 58% of the men consumed less than the recommended 200 grams of fruit per week, while 21% of the men
consumed less than the recommended 200 grams of vegetables.

Fish was rarely consumed — 86% of the women and 88% of the men ate fish less than the recommended twice per
week. The preferred meat among women was chicken — 86% consumed it at least once a week, of which 43%
consumed it two or more times. Pork was consumed once a week by 21% of the women, and two or more times by
another 21%. Among men, 59% consumed pork at least twice weekly, 38% ate processed meats, only 35% ate
chicken, and 12% ate beef. Only 7% of the women and 9% of the men identified as vegetarians.

Salt usage also varied: among the women, 14% used salt generously, 29% used it moderately, and 57% avoided it,
none completely abstained from salt. Among the men, 6% reported not using salt at all, 3% used it generously, and
62% tried to avoid it.

In terms of sleep, 7% of the women and 50% of the men reported sleeping less than 6 hours per night, while 71% of
the women and 29% of the men slept between 6 and 7 hours. Only 3% of the men slept more than 8 hours.
Psychological stress was rare — 93% of the women and 88% of the men reported not experiencing severe stress in
the past year.

Light physical work was performed by 64% of the women and 50% of the men, while 29% of the women and 12%
of the men reported no physical activity. Moderate and heavy physical labor were reported by 7% of the women and
35% of the men. Physical activity levels averaged between 0.5 and 1 hour per day for 50% of the women and 53%
of the men, and more than 1 hour per day for 43% of the women and 41% of the men. Only 7% of the women and
6% of the men had less than 30 minutes of activity per day. Regular physical activity (three or more times per week)
was reported by 58% of the women and 23% of the men, while once-weekly activity was reported by 29% of the
women and 35% of the men.

4. DISCUSSION

In this study, a considerable part of male participants fell into the pre-obese or obese categories based on their BMI.
Overweight individuals are commonly seen in polar expeditions (Premkumar & Sable, 2012; Zakovska & Zezulova,
2016). This underscores the critical need for focused weight management strategies both before and during the
expedition. In addition, a significant part of the studied participants, particularly among men, had elevated blood
pressure. A pooled analysis showed that for every 20 mm Hg rise in systolic BP above 115 mm Hg, the risk of death
from heart disease or stroke doubles, regardless of age (Lewington et al., 2002). Thus, special attention during the
expedition should be given by the medical team at the Antarctic base to those participants whose predominant
systolic blood pressure exceeds the critical value of 140 mmHg. In addition to blood pressure monitoring, it is
necessary to control regular medication intake, salt consumption, and other dietary habits in order to reduce the risk
of acute cardiovascular disease (Rippe, 2016). Concerning smoking, the Antarctic base commander should establish
strict policies that clearly designate smoking areas, ensuring that indoor spaces remain smoke-free. This approach
not only protects non-smokers from the harmful effects of secondhand smoke but also indirectly discourages
tobacco use among participants (Frazer et al., 2016). When it comes to alcohol consumption, approximately one-
third of men and half of the women were abstainers, aligning with WHO (WHO, 2024b) recommendations.
Conversely, the remaining participants, comprising the majority of men and women, consumed alcohol within the
health guidelines set by the CDCP (CDCP, 2025b). Only 12% of men reported drinking amounts that exceeded these
recommended limits. This overall pattern suggested that most expedition members were unlikely to regularly
surpass the maximum advised intake, thus supporting better collective health. The results herein suggest that
participants’ dietary habits did not align well with the recommendations of major health organizations. The meals
provided during the expedition must meet essential standards for minimizing health risks. In addition, the specific
energy intake requirements of expedition members, shaped by the extreme Antarctic conditions and the demands of
their individual tasks, must be carefully considered. This calls for proactive involvement from both medical
personnel and cooks, beginning with careful planning of the quality and quantity of food supplies. By ensuring that
provisions support a healthy diet tailored to the participants’ energy needs, the expedition team can help safeguard
the health and well-being of everyone involved. A majority of both male and female participants refrained from
adding extra salt to their meals. Considering that most food items already contain significant amounts of salt,
minimizing additional use is likely the most effective way to meet the WHO’s recommendation of less than 5 grams

618



KNOWLEDGE — International Journal
Vol.72.4

of salt per day (Kazi, 2025). For those who do add salt, the expedition’s physician should actively encourage them to
reduce this habit, while cooks should use only the minimum amount necessary in meal preparation.

Of particular concern was the finding that 17 participants, representing 50% of the men, reported sleeping less than
6 hours per night. This not only poses significant health risks but also undermines physical and mental performance
(Shah et al., 2025). To address this, efforts should focus on reducing the consumption of black tea and coffee in the
hours preceding bedtime and establishing quiet periods within the Antarctic base to support better sleep hygiene. It
is advisable to offer a selection of warm, flavorful herbal teas with calming effects as a substitute for caffeinated
beverages during rest periods (Baranwalet al., 2023). This approach can help participants unwind and support better
sleep quality, while also fostering a more relaxing atmosphere within the base. Most participants did not report
experiencing significant stress in the past year. However, for future expeditions, it would be beneficial to more
thoroughly examine the potential stressors unique to the Antarctic environment, considering the different roles and
responsibilities of both male and female team members. Such research could help tailor support strategies to better
address the specific challenges faced by all participants. While psychological stress often requires an individualized
approach that considers the crew’s sociocultural backgrounds, it can be effectively mitigated through targeted
mental healthcare and proactive training in coping strategies (Spinelly et al., 2022). Almost 90% of participants had
sufficient usual physical activity. However, during the expedition, for participants whose daily routines do not
involve enough physical activity, it is recommended to organize various forms of exercise, including suitable games
and gymnastics, whenever possible. To facilitate this, it is beneficial for the expedition team to include a member
who, in addition to their scientific responsibilities, can take on the role of organizing and leading such activities.
This approach will help ensure that everyone remains active and contributes to better overall health during the
expedition.

5. CONCLUSIONS

Promoting healthy lifestyle interventions among Antarctic expedition members is vital for disease prevention and
overall well-being in challenging environments. The findings highlight the need for targeted strategies such as
regular health monitoring, dietary planning, restricted tobacco and alcohol use, support for adequate sleep and stress
management, and consistent opportunities for physical activity. Effective collaboration between medical staff,
cooks, and team leaders will help ensure that all participants are equipped to maintain optimal health and
performance throughout the expedition.
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Abstract: This paper examines coaching styles and instructional methods for teaching tennis to large groups of
beginner university students at Medical University Plovdiv, where limited training hours and diverse motor
experiences pose significant challenges. By synthesizing perspectives from skill acquisition, ecological dynamics,
and constraints-led approaches, it proposes a hybrid model that integrates a concise, structured orientation with
game-based, variability-rich tasks to encourage adaptive problem-solving and engagement. Station-based
organization with short rotational modules maximizes practice efficiency, while externally focused cues minimize
cognitive overload for beginners. Peer-feedback protocols and bandwidth feedback principles promote learner
autonomy and scalability, reducing the need for individual corrections. A practical 90-minute session plan for 12-16
students on two courts incorporates safety measures, equipment scaling, and progressive task difficulty tailored for
those with limited motor literacy. Representative task designs ensure early skill transfer to game-like contexts,
fostering functional movement solutions. The model balances directive organization during initial setup with
autonomy-supportive practices during task execution, protecting novices from cognitive overwhelm while nurturing
intrinsic motivation and exploratory behavior. Coach behaviors are distilled into clear scripts using external-goal
language to avoid rigid technical prescriptions. Monitoring includes technical performance indices, rally duration,
and motivational measures, making the approach resource-efficient for university settings with limited staffing. The
synthesis is conceptually driven and requires local empirical validation, for which a pilot evaluation protocol is
proposed for Medical University Plovdiv, including metrics like performance indices, sustained rallies, and course
retention. This framework supports medical students physical health and stress management through inclusive,
engaging tennis programs tailored to their limited sports backgrounds. Coaches are encouraged to adopt efficient
cueing and facilitate peer observation to enhance scalability and maintain engagement across diverse groups. The
model aligns contemporary theory with practical constraints, offering a pathway to efficient, motivating, and
transferable tennis instruction for large beginner groups.

Keywords: tennis coaching, beginner groups, game-based approach, constraints-led method, university tennis
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OTpaHMYCHOTO BpEMeE 3a 3aHATHS M Pa3HOOOPa3HeTO B JBUTATEIHUTE YMEHUS MPEACTABIISIBAT CHILECTBEH MPOOIIEM.
Ha 0a3ata Ha CHHTE3 OT M3Clie[BaHMs B YCBOSBAHETO HAa YMEHHSTa, €KOJOTMYHATA JUHAMHUKA W BOJCHHAT OT
orpannuenus (constraints-led) moaxom ce mpemsara XuOpuaeH MOIEN: KpaTka, sICHa BBBEX/IAIA JacT, CICIBaHA OT
UTpoBO 0a3WpaHu M BAPHATHBHHU YNPAKHEHUS, ONN3KU IO pPeaHH UTPOBU CUTYalllH, KOUTO HAChpUyaBaT aJaliTUBHO
pemiaBaHe Ha mpoOsieMH M MO-O0Bbp30 HaTpymBaHe Ha yMeHHA. OpraHu3aluATa dpe3 CTAHIMU C KPATKH POTALUH
yBenm4yaBa €(EeKTHBHOTO BpPEME 3a WIPa W MO3UIMOHHWPAHE, a WHCTPYKIWH, (POKYyCHpaHW BBPXY BBHIUHHU IEIH
(mamp. ,,TpA0Ba Ja W3NPATHII TONKAaTa B 30HATA), HaMalsBaT KOTHWTHBHOTO HATOBapBaHE W MOATIOMAaraT
aBTOMATH3aLMATa Ha JBIDKCHHETO NPH HayMHACIIUTE. BKIIOYBaHETO HAa B3aMMHAa OOpaTHa BpPB3KAa MEXKIY
yYacTHHLIUTE W NPHHIUIINTE HA oOpaTHa BPb3Ka CaMO NPH 3HAUYUMH OTKJIOHEHHS IIOBHINABA CaMOperyJaunus|Ta u
Mamaba Ha OOy4eHHMETO, KaTo HamajisBa HYXJaTra OT HENPEKbCHATH MHIMBUAYaJIHH KOPEKIHMH OT TPEHbOPA.
IIpencraBen e mpakTudyecku 90-MUHYTEH TPEHMPOBBYEH IUTaH 3a 12-16 cTyaeHTa Ha JABa TEHHC KOPTa, KOHTO
MHTErpupa MepKH 3a 0e30I1acHOCT, NoAOHpaHe Ha MPABHIHO 000py/ABaHe (110-MEKH TONKH, HAMAJICHH AUCTAHIIMN) U
MIPOTPECUBHO YBEJIMYaBaHE Ha TPYJHOCTTA, IPUTOJICHH 332 YUYaCTHHUIM C MO-HUCKA JIBUTATEIHA KynTypa. Jlusaiinure
Ha 3aJa4uTe MO3BOJISIBAT pPAaHHO NpWIAaraHe Ha YMEHHUSITa B WIPOBU KOHTEKCT M (opMupaT (yHKIMOHAIHU
JBUTATCIIHM PEIICHHS BMECTO MW3IIBIHEHHETO Ha CTPUKTHA TEXHHUYECKH YKa3zaHWA. MoJenbT KoMOMHHpa
JVPEKTUBHA OPTAaHW3ALMs MPH MOATOTOBKATa HA CECHTA C IOIKPEISAIIN ABTOHOMHSTA NPAKTHKM IO BpeMe Ha
W3IBIHEHNE HA yIapuTe, KOSTO NPE/Ia3Ba HAYMHACIIMTE OT NPETOBAPBAHE M IOAKPENS BBTPEIIHATA MOTHBALIWS.
WHcTpyknuuTe HAa TPEeHbOPA Ca CBEJCHM B KpaTKW BEpOAIHM yKa3aHHs, HACOUYCHW KbM BBHIIHATA IIEJ, 3a Aa Ce
n30erHaT JeTailTHM TEXHWYECKH WHCTPYKIMH. MOHHUTOPHHI'BT BKJIIOYBA TEXHUYECKH WHICKCH (YCIICIIHHU
yaapu/1en), NpOABDKUTEIHOCT Ha pPa3suTpaBaHMsATa M MOTHBAI[MOHHHM MEPKH, KOETO IIPaBH MOAXOIA PECYpCHO
e(eKTUBEH 3a yHHBepcUTETCKHUTe ycioBus. [IpeasoxkeH e mpoTOKoJ 3a JOKalHa eMIMpHUYHA Baaugauus B MY —
[TnoBIUB, C METPUKHU KaTO TEXHUYECKH WHJICKCH, YCTOHYMBH pa3UrpaBaHusl M 3a]/bpKaHe Ha TONKaTa B Kopra. Ta3u
paMKa Lesd Ja MOANOMOTHEe (U3MYECKOTO 3/paBe U YNPABICHHETO Ha CTpeca MPH CTYJSHTH 10 MEIULMHA 4Ype3
WHKIJTY3MBHU ¥ aHT'@&KHPALlX NPOrpaMu MO TEHHC, aJaiTUPAHW KbM TEXHMs OTPaHMYEH CIIOPTEH OmUT. MoaenbT
chyeTaBa ChbBPEMEHHA TEOpHs M NpAKTHYeCKa OpraHu3alus W Ipejjiara MparMaTH4eH IbT KbM €(PEeKTUBHO H
MOTHBHPAIIO o0ydeHue o TEHHC 3a TOJIEMH Tpymu oT HaYMHACIIH CTYZIEHTH.
KoarouoBu gymu: tennc o0ydeHne, HAUMHACIIN TPYIH, UTPOBH ITOIXO0/, 00paTHA BPb3Ka, YHUBEPCUTETCKU TEHHC

1. BBBEIEHUE

OOy4eHHEeTO 10 TEHHUC B YCIOBHUSTA Ha BUCIIM y4eOHH 3aBe/leHHs OOMYaiiHO ce OpraHu3upa B rpymnoBu ¢Gopmar,
NpU KOUTO MPAKTHKATa € OOBbp3aHA C OTPAHMYCHO BpEME, Pa3HOOOpa3ue B MPEIUIIHUS JBUIATEICH OMHUT Ha
CTYICHTUTE U OrPaHHUYCHH pecypcH. Te3u 00CTOATENCTBA 3aTPY/AHSIBAT NPUIIATAHETO HA UHIANBUAYATHH TEXHHUCCKU
KOPEKIMH U HaJlaraT U3IM0J3BaHEeTO Ha MEJarOTHYeCKH CTPATeruH, KOMTO YBEINYaBaT BPEMETO B IEJIeBa PAKTHKA U
mojmomMarar TpaHcepa Ha yMmeHHs KbM wurpoBu cutyaruu (Farrow & Robertson, 2006). CbeBpeMeHHHTE
TEOPETHYHH PaMKA — B YACTHOCT CKOJIOTHYHATA JWHAMHKA W MOJXOABT, PHKOBOACH OT OrPaHUYCHUATA —
AKICHTUPAT BHPXY NPOCKTHPAHE Ha 3aJa4d U Cpela Karo OCHOBEH MHCTPYMCHT 3a HAChpuyaBaHE Ha aJalTUBHO
nmosenenue y ydammre (Davids, Aratjo, & Renshaw, 2008; Renshaw, Davids, & Araujo, 2019). U3cnensanus B
obracTTa Ha MOTHBAIMATA M [OBEJACHUETO HA TPEHbOPA MOKA3BAT, Y€ CTWIIBT HA BOJEHE (IO-IUPEKTUBEH CIPSIMO
MOJKPEISI] aBTOHOMHUSATA) BIMsC BbPXY AHTOKHUPAHOCTTA, YCEIIAHETO 3a KOMIIETEHTHOCT W 3abP)KAHETO Ha
ydqacTHHIUTE B KypcoBeTe (Amorose, 2007; Jin, Smith, & Wang, 2022). B To3u KOHTEKCT IETUM Ja MPEIIOKIM
OINEpaTUBeH, HaydyHO OOOCHOBaH MOJeN 3a OOydueHHe IO TEHHC, HPHUrOJeH KbM YCIOBUSITA HAa MEIHUIMHCKA
yHuBepcuteT — [110BIUB.

2. HEJ

LlenTa Ha HacTosIIATa CTATHS € Jla CHHTE3UPa PEJICBAHTHA TEOPETHYHU M EMIIMPUYHHU JAaHHU OTHOCHO I'PYIOBOTO
oOyueHHe Mo TEHHC NP HAYMHACL[M CTYIEHTH W Ha Ta3u 0a3a Ja NpeicTaBH NPHIOKHAM TPEHHPOBBYEH IUIaH W
MPaKTHYHA HACOKH 3a TpeHbopHuTe. CTPEMEXKBT € J]a ce NPeUIoKAT OPraHU3alUOHHH PEIICHHsS — KaTo CTaHIUH,
poTaluy ¥ BU3YaJTHHW/3BYKOBH CHUTHAIIM — IIOJIXOMM 3a JaBaHe Ha oOpaTHa Bpbh3ka (0OpaTHa BpbB3Ka IO MParose,
obobmaBaria obpaTHa Bpb3Ka) W MOJENM 3a B3aMMHa OOpaTHa Bpb3Ka MEXAY YYACTHUIMTE, KOMTO J1a yBEIHYaT
BpEMETO B IIeJieBa IPaKTHKa M Ja IMOAIOMOrHaT TpaHcdepa kbM urpoBu cutyauuu (Otte, van der Kamp, &
Savelsbergh, 2020; Hattie & Timperley, 2007). /IonbIHUTENIHO LETUM Jja OYE€PTAaEM MHAWKATOPH 32 MOHUTOPHHT H
Jla TIPEIUTOKUM TTHIIOTEH ITPOTOKOJ 3a JIoKaHa emnupudHa Bepudukauus (Newell, 2021).

3. MATEPHUAJI U METOJIU

[MogxoxsT € nu3aiH-CHHTE3, KOMOWHHUpAIl CHCTEMAaTHYeH Iperyie]l Ha JUTeparypara ¢ IpeBoJ] Ha MPHUHIUINTE B
MPUIOKHM TpeHHpoBbUeH Mozen. [Iperensr oOxBama w3cieABaHHMS B 00JacTTa HAa MOTOPHOTO YdEHE,
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€KOJIOTMYHAaTa JAMHAMHUKA M TOAXOJa, PHKOBOJAEH OT OTpaHMYEHUsTA, CXeMH 3a o0paTHa BPb3Ka, MOTHBAILIMOHHU
teopuu (BkirountesHo OPTIMAL teopusita 3a ONTHMAIHO y4eHE), U MPAKTUKK 332 OPraHM3alys Ha TOJIEeMU TPYIH B
cropra (Schmidt & Lee, 2011; Davids et al., 2008; Wulf & Lewthwaite, 2016). Ha 6a3ara Ha Te3W H3TOYHHIHA €
pa3paboTeH MPOTOTHII HAa TPEHHPOBBUEH Mozpen: 90-mMmHyTHa cecust 3a 12—-16 crymeHTa Ha 1IBa KOpTa, YETHPH
pabOTHM CTaHIMH, MPAaBUJIA 32 POTAIMSA C BU3YaldHU M 3BYKOBH CHTHAIH, CTPYKTYpUpaHH (HOPMYIApH 32 B3aUMHA
oOparHa BpB3Ka M IpaBmia 3a oOpaTHa Bph3ka mo mparoBe (Farrow & Robertson, 2006; Crespo & Reid, 2013).
IIpennokeHneTo € amanTHBHO — I[O3BOJSIBA TNPOMsSHA Ha Oposl CTaHIWHM, ABDKWHATa Ha OJOKOBETE U
MHTEH3UBHOCTTA CIIOpE] HAIMYHUTE pecypcr. OrpaHWdIeHHE HAa METOAA €, Ye TOBA € KOHIENTYaJIHO-TIPAKTHIECKO
NIPe/ITIOKEHNE U M3HMCKBA JIOKaJIHA BepH(UKalus upe3 MIIOTHO KBa3H-eKCIepHUMeHTalIHo nicnenBane (Renshaw et
al., 2019).

4. PE3YJITATU U OBCBHKIAHE

[pennoxxeHUAT MoneN KOMOWHHMPA OPraHU3allMOHHM MEPKH, ChBPEMEHHM NPHHIMITK Ha YCBOSIBAHE Ha YMEHUS U
KOHKPETHHU pEIIeHNUs 3a yIpaBiieHHe Ha o0parHara Bpb3Ka B FOJIEMH TPYIIH.

[IpencraBuTenHa NpaKTHUKa M BAPHATHBHOCT: NPAKTHKATa, KOSATO NPEACTABs yYaCTHULUMUTE IPEA 3a1aqu, ONU3KH 10
UTPOBUTE YCJIOBHUS, HoAIoMara TpaHcdepa Ha yMEHHS M ajalTandsra B JUHAMUYHH CIIOPTOBE KaTo TEHHCA
(Renshaw et al., 2019; Newell, 2021). BapuatiBHOCTTa B mapaMeTpHUTe Ha 3aJadaTa — CKOPOCT, TPaeKTOpHI U
MO3ULIMOHMPAaHe — HAchpyaBa OTKPMBAHETO Ha (YHKIMOHANHM peUIeHHs W ToHoOpsBa yCTOHYMBOCTTa Ha
U3ITBJIHEHUETO Tipu poMeHnBY yenoBus (Davids et al., 2008; Regan, 2021).

BrHieH Gokyc n onTHMH3ALKA Ha BHUIMAHHETO: HACOYBAaHETO Ha BHUMAHHETO KbM BBHILIHHU PE3yATaTH (Harmpumep
LiesieBa 30Ha WJIM UTPOBHU PE3YITAT), @ HE KbM JIeTallIi Ha TSUIOTO, BOAH 10 10-100pO OBNa/sBaHE Ha MOTOPHHTE
yMeHHs1, T0-0bp3a aBToMaru3anus u no-100ep tpancdep (Wulf & Lewthwaite, 2016; Magill & Anderson, 2017). 3a
Ha4YMHACUIX B TPYIOBH YCIIOBHSI BBHINHUAT (HOKYC MOXKe Jia Obje BBBEJCH Upe3 SICHH 33/1aui-LeNId U BU3YaJHU
MapKepH, KOETO ChIIO YICCHIBA KpaTKuTe U e()eKTUBHU HHCTPYKIUH OT TpeHbopa (Farrow & Robertson, 2006).
OoOparHa Bpb3Ka: 0OpaTHaTa Bph3Ka 110 IparoBe U 00o00IIaBaiara o0paTHa Bpb3ka HaMaJIsIBaT U3JIUINHATA KOPCKIIHS
1 HachpYaBaT caMOOICHKaTa M camoperynanusaTa Ha ydamure (Otte et al., 2020; Hattie & Timperley, 2007). IIpu
HAaYMHACIIH ¢ BAXXHO KOMOMHHUPAHETO Ha SICHH LIEJICBU KOMEHTApH C BE3AMOKHOCTH 32 MHOTOKpAaTHO ITOBTOPEHHE, 3a
Ia ce KoHconmuaupar MoTopauTe ymeHus (Schmidt & Lee, 2011).

EdexTuBHOCT Ha B3anMHaTa oOpaTHa Bpb3Ka MEXKIY YYaCTHHIHMTE: CTPYKTYPHUPAHHUAT MOJIEN 3a B3auMHa oOpaTHa
BpB3Ka (peer-feedback), momkpereH ¢ SCHM KPUTEpUH H KPaTKH HaOMomateTHH (GOPMYILIpH, YBeITUdaBa
HaOJFOIATeNTHAS KalalUTeT W MO3BOJIABA II0-YECTa W MPAKTUYHO IPHIOKHMA KOpekius B roiemu rpynu (Gould,
Voelker, & Griffes, 2013; Hattie & Timperley, 2007). W3cneasanus mokasear, ue GpacHInTHpaHaTa B3auMHa oOpaTHa
BpB3Ka MoA00psBa TEXHUYECKUTE YMEHUsI 1 MOTHBAllMOHHHUTE Noka3arenu y yuyacTHuimre (Black & Wiliam, 1998;
Gould et al., 2013).

CTui Ha TpeHbOpA: aBTOKPATHYHM EJIEMEHTH M IOJKpeNna Ha aBTOHOMHSTA: B TOJIEMHM TPYIH IPAKTHYECKU €
HEOOX0IMMO MPUJIAraHEeTO Ha aBTOKPATHYHM €JIEMEHTH KaTo SCHH MpaBuiia U ObpP3U MHCTPYKIMH 32 OpPraHu3alus u
0e301acHOCT, HO Te TPsiOBa Ja ObJlaT KOMOMHHUPAHHU C MOJKPENa 3a aBTOHOMUSI — KpPaTKW MOTHUBHpAIIH HOCIaHMS,
00sICHEHHE Ha LIeNIUTe M OrpaHH4eH u300p B 3aJauuTe — 3a Ja Ce 3ala3h MOTHBALMUATA U 3a1bpikaHeTo (Amorose,
2007; Jin et al., 2022; Deci & Ryan, 2000). U3cienBanus mokas3sar, 4e YACTO JUPSKTHBHUTE METOIUKHU MTOBHIIABAT
OpraHU3MPaHOCTTa, HO MOTaT Jia HAMAJT yIOBOJCTBUETO W 3aIbP)KAHETO Ha ydyalluTe, aKko JIMICBA MOAKpena 3a
aBToHOMHsATa (Amorose, 2007).

[pakTHyecKkn OpraHU3alOHHH PELICHUS: OpPraHU3alMsA Ype3 CTAHIMHU C POTalus (MpeioxKeHne: 4 cTaHmun X ~12
MHUHYTH) C BU3YaJHHM U 3BYKOBM CHTHAaJM MHUHHMH3HMpa BPEMETO 32 IPEXOA MEXAY TPEHHUPOBBYHHUTE 30HH U
yBeJIM4aBa BpeMeTo B LienieBa npaktika (Farrow & Robertson, 2006). Kparku nemonctpanmu (<30 cexyHIu) npean
BCSIKA CTAHILMsI, CKPUITOBE 32 KPaTKW MHCTPYKLUUHM W BU3YaJHH MapKepH HaMalsiBarT HyKAaTa OT JbJITH BepOalHU
o0sicuenns (Crespo & Reid, 2013).

CkanupaHe Ha 00OpyJBaHE W aJalTallMs: M3IIOJ3BAHETO HA MO-MEKU TOIKH, HAMaJeHHU JAWUCTAHIMUA U ONPOCTEHHU
npaBuiia, ChOOpa3eHn ¢ HUCKA JIBUTATENIHA KYJITypa, MOBHIIABA ycliexa U MOTHBalMsATa npu HauuHaeiute (Crespo
& Reid, 2013; Regan, 2021).

MOHHTOPUHT M METOJIH 3a OLIEHKa: 3a Jla ce OLEHH €(EeKTHT OT NporpaMara € IPernopbYUTEHO M3IOJI3BAHE Ha
CMECEHH METO/AN: KOJIMYECTBEHW WHIMKATOpH (IPOLEHT YyCHENIHW YAapH B IieJeBaTa 30Ha, BpeMe B IleleBa
NIPaKTHKa, CPEeAHA TNPONBIDKUTEIHOCT Ha PAa3WIpaBaHHUATA) W Ka4eCTBEHH H3MepBaHUs (AHKETH 32 MOTHBAIMA,
ycellaHe 3a KOMIIETEHTHOCT). Te3W IOIXOAW II03BOJIIBAT KaKTO ONEpaTHBHA ajalTalys, Taka W OLEHKa Ha
JBITOCPOYHUTE €(QEeKTH KaTo 3aJbp’KaHe HA YYAaCTHUIMTE B CIIOPTa M TAXHOTO JKEJIaHHE Ja IPOABIDKAT C
obyuenueto.(Williams, 2023; Hattie & Timperley, 2007).
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TexHoNOrMYHA MOJKpENa: KpaTKH BUACO-(pparMeHTH 3a MOMEHTHa BH3yalHa oOpaTHa Bpb3Ka (BUIE0OOpaTHa
BpB3Ka), CHUCTAHU C HAOIIOJATCIIHU (POPMYJSIPU, MOTaT Jla MOXOOpsT BU3yajdHATa CaMOOLCHKA W Ja YCKOPAT
xopekmumte (Girold, Féron, & Rousseau, 2019; Carson & Collins, 2011).

Be3omacHOCT M MHKIIY3usl: SICHH MpaBWiia 3a JBIDKCHUE, KOHTPOJI BHPXY OOOpYIBAHETO M a/IallTUBHHU BApUAHTH Ha
3aJ[a4nTe 32 YUYACTHHUIHU C (HPU3MYSCKH OTPAHMUYCHUS Ca KIIIOUOBHU 33 ETHYHOTO U YCTOHYMBO MPOBEX/IAHE HA MACOBU
cecun (Seifert, Komar, Araujo, & Davids, 2016).

HeoOxoaumocT OT jokanHa Bepu(UKALHMsI: MaKap HaJIUYHUTE TEOPETHYHM M EMIHMPUYHM JaHHHU Ja MOAKPEIsT
MPETIOKSHUTE NPUHIIUITK, ONTUMAIHUTE napaMmeTpu (Opoil CTaHLUH, TPOABIDKUTEIHOCT HA OJIOKOBETE, KPUTEPHUU
3a TparoBe) cienBa Ja ObJAaT KaTUOpHpaHW dYpe3 JIOKATHH NHJIOTHH MPOYYBAHHS C KOHTPOJIHU TPYyHH U
npoabpkuTeeH MouutopuHr (Renshaw et al., 2019; Newell, 2021).

5. 3AKVIIOYEHUE

XubpumeH Mojesn, KOMTO chbyeraBa SICHa OpraHM3allMOHHA CTPYKTypa (CTaHLMM, POTAalWH), MMPEACTaBUTENHA U
BapuaTHBHA NPaKTHKa U a/IalITUPAHK CXEMU 3a 0OpaTHa Bpb3ka (0OpaTHa Bpb3Ka 0 Mparose, odobIasama ooparHa
BpB3Ka) M B3aMMHA OOpaTHa BPB3Ka, IPEICTABISABA NPIJIOKHM W PECYpcHO e(DeKTHBEH MOAXOA 3a OOydeHHE IO
TEHHUC HAa TOJEMH TIPYIH HayWHAelld CTyAeHTH. KoMOMHMpaHeTO Ha AWPEKTUBHU EJIEMEHTH 3a OpTaHM3alus C
TIOJKPEIISAIIN aBTOHOMHATA MPAKTUKH B PAMKHTE Ha TPESHUPOBBYHO-OPUCHTHPAHH CECHM HaMallsiBa KOTHHUTHBHOTO
NpeTOBapBaHe, yBeIMYaBa BPEMETO B IiejIeBa MPaKTHKa M MMOATIOMara TpaHcgepa Ha YMEHHs KbM HTPOBH CHUTYalUH
(Wulf & Lewthwaite, 2016; Davids et al., 2008). Jlokanna emmupryaa BepUPHUKaNNs Ype3 MIOTHA MPOYIBAHUS €
HeoOXoIMMa 3a KOJTMYeCTBEeHA OLleHKA U ONTHMH3anus Ha nmapamerpure (Renshaw et al., 2019).

6. ITIPEITOPBKHA

[IpeoppuBa ce BHeApsiBAHE Ha MNWJIOTHA NporpamMa B MeIUIMHCKH YHHBepcuUTeT — IIIOBOMB ¢ KBa3u-
eKCIIEpUMEHTAJICH JHM3aiiH 3a OLIEHKa Ha OIepaTUBHHUTE M Y4eOHUTE MokKaszarenu. TpsOBa na ce opraHusmpa
oOyueHHe 3a TPEHbOPUTE, HACOYEHO KbM e(EKTUBHO IOJICKa3BaHe, N3IOI3BaHEe Ha BBHIIEH (OKYC U (acuiuTHpaHe
Ha B3aMMHata oOparTHa Bpb3ka. Ciensa na ce pa3pabOTAT CTaHAAPTU3MPAHH (GOPMYISIPH M KOHTPOIHH JIMCTH 3a
HaOJII0/IeHNe 1 B3aMHa 00paTHA BPb3Ka, KOUTO Ja Ce M3IO0N3BAT KaTo 4YacT OT MOHUTOPHHTA. BaxkHo € na ce BHeapH
aZanTUBHO 00OpynBaHEe (ITO-MEKH TOIKH, HAaMaJEeHH [AWCTAHIWH, JICKH TEHHC DPAaKeTH) W SCHH IpaBwia 3a
Oe3omacHOCT M nHKIYy3HA. [IpenopbuBa ce cucreMaTnyHO ChOMpaHe Ha NaHHM 33 MUHMMYM HIECT A0 OCEM CECHU U
MOCJIEABAIl aHalM3 3a OIECHKA Ha e(eKTa BbPXy TEXHHYECKHS HAlpeabK, BPEMETO B II€JieBa MNPAKTHKA M
3abPXKAHETO HHTEPECA HA CTYICHTUTE KbM TEHHC 3aHUMAHUATA.
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