? CMUCAHUE HA MAKELOOHCKOTO JIEKAPCKO AAPYLUTBO
19" 45 Mak. men. nipersien, 2020; 74(3)
il

JOURNAL OF THE MACEDONIAN MEDICAL ASSOCIATION
l.n n_ Mac. Med. Preview, 2020; 74(3)

UDK: 61+061.231=866=20 CODEN: MKMPA3 ISSN: 0025-1097

MAKEJOHCKHU
MEQULMUHCKIA
NMPEMNEN

MACEDONIAN
MEDICAL
REVIEW

OcHoBaHo 1946
Founded 1946


http://www.tcpdf.org

Cnucanue Ha MaKeJIOHCKOTO JIEKAPCKO
APywITBO

3/20

Journal of the Macedonian Medical

Maxk Men Ilperen Association
I'naBen u oroBopeH ypemHuk 3aMeHHK ypeTHuIn
Editor in Chief Deputy editors

Hujana [Tnamecka Kapanguncka

Coma I'enaueBa CtaBpuk ARjIpeja ApcoBeKin

Penakuucku ogoop / Editorial board i / and Editori po oblasti / Subject editors

Henan JokcumoBuk, I'opan Jumutpos, Koo Hakanaposcku, CHexkana CTojkoBcka, MuieHa
IerpoBcka, Cnace JoBkoBcku, MapuHa [lapueBa Yakap, Mapuja Panesa, ['opan Kongos

Texnuuku ypeanuk / Technical editor
Julija Zivadinovic Bogdanovska
HNurepramnonanen pexaknuckn ondop / International Editorial board

Bernardus Ganter - UK, Daniel Rukavina - Croatia, Dusko Vasic - Republika Srpska
Frank A. Chervenak - USA, Franz Porzsolt - Germany, Isuf Kalo - Albania, Idris T. Ocal -
Arizona, USA, Jovan Hadzi-Djokic - Serbia, Ljubisa Markovic - UK, Lako Christiaan -
Danmark, Marina Kos - Croatia, Pavel Poredos - Slovenia, Vladimir Ovcharov -
Bulgaria, Stefan Tofovic - USA

Msnpasauku coser / Editorial Counsil

IIpercenaren / President
Stojmir Petrov

Bunjana Janescka, Bunma Jlazaposa, ['murop Jumutpos, 'one Cnacoseku, 'oppana [TerpymieBcka, [Iparocnas MinajgeHOBUK,
T'opre I'okuk, I'opfu epuban, Marnanena ['enapueBa [Tumutposa, Coma 'enanuena CraBpuk,

Cekperap Ha Penakmujara / Secretary of the Editorial Office
B. Mutpescka

Jaznuen penakTop Ha MakenoHcku jazuk / Proof-reader for Macedonian
II. Anekcocka

JekTop 3a anrmmcku ja3uk / Proof-reader for English
JI. JaneBcKka

OGpadoTka Ha Tekcrot / Text editing
C. CrambonueBa

Hacnos na Pegakuujara u m3pasavor / Address of the Editorial Office and Administration:
1000 Skopje, Dame Gruev 3, Gradski yid blok 2
tel. 02/3162 577
www.mld.org.mk / mld@unet.com.mk
ziro smetka / Bank Account
300000000211884 - Komercijalna banka Skopje

TTeuyatn: Bpanko I"amo rpadudko npousBoacTBo - SKopje

MaxkeqoHCKY METHUIIMHCKY MPETIIe]T ce MevYaTH TP naT ropuirHo. [IpeTmiataTta 3a cnucanueTo n3Hecysa 10 eBpa
3a nekapwu, 50 eBpa 3a ycTaHoBa, cTpancTBo 80 eBpa.

OcHoBaHO 1946 Founded 1946


http://www.mld.org.mk/
mailto:mld@unet.com.mk

Conp:xuna/Contents

I. Opurunananu Tpyaosu/Original Articles

JAITAPOCKOIICKA TAIIIl HACIIPOTH TIIOIMPABKA IIO LICHTENSTEIN; PAH
KJIMHUYKHA UCXO/]

LAPAROSCOPIC TAPP VERSUS LICHTENSTEIN REPAIR - ERLY CLINICAL OUTCOME

Aleksandar Mitevski, Svetozar Antovikj, Petar Markov and Nikola Jankulovski .............................

THE ROLE OF NT-PROBNP AS A DIAGNOSTIC MARKER IN PATIENTS WITH COPD
YJIOT'ATA HA NT-PROBNP BO EBAJIYAIIUJA HA TIAHUEHTUTE CO XOBBb

Sasa Kjaeva-Anastasova, Elizabeta Srbinovska-Kostovska, Dean Dokic, Irina Angelovska, Angela
Debreslioska, Ivo Kjaev and Jana NiViCKa-KJagVa............cccoiiiiiiiiiesese e s

TREATMENT OF PATIENTS WITH CHRONIC WOUNDS DURING THE COVID-19
PANDEMIC IN REPUBLIC OF NORTH MACEDONIA

TPETMAH HA NAHUEHTUTE CO XPOHUYHU PAHU BO TEK HA TIAHAEMUJATA HA
KOBH/I-19 BO PEIIYBJIUKA CEBEPHA MAKEJJOHUJA

Nikola Gramatnikovski, Iva Stankovic, Elizabeta Markoska, Nina Apostolovska and Andzela Vitanova..

NGAL AND CYSTATIN C: TWO POSSIiBLE EARLY MARKERS OF DiABETIC
NEPHROPATHY iN PATIENTS WiTH TYPE 2 DIABETES MELLITUS

NGAL M CYSTATINC JBA MOXHH PAHU MAPKEPA 3A JUJABETHUYHA
HE®POIIATHUJA KAJ MAIIMEHTH CO JUJATHOCTHUIIUPAH JUJABETEC MEJIMTYC
THUII2

Argjent Muca, Gazmend Amzai, Tara Ristevska, Tatjana Milenkovik, Enes Jashari Lenche Kostadinova,

Sefedin Biljali and Jasmina Mecheska JOVChEVSKA ..........ccciriiiiininiec s 186

THE INFLUENCE OF MYOPIA ON VISUAL FIELD CHANGES IN PATIENTS WITH AND
WITHOUT GLAUCOMA

BJIMJAHUETO HA MUOIINJATA BO ITIPOMEHUTE HA BUJHOTO ITIOJIE KAJ
MHNAOUEHTHU CO U BE3 IN'TAYKOM

Irina Bogdanova and NiKola OFOVCNANEC.........ccuriiriiii et

POSTERIOR APPROACH TO TOTAL HIP ARTHROPLASTY AND COMPLICATION RATE
— SINGLE CENTER EXPERIENCE

INOCTEPHUOPEH ITPUCTAII HA TOTAJIHA APTPOIIJIACTUKA HA KOJIK 1
KOMIIVIMKAIIUU - UCKYCTBO HA EJJIEH HEHTAP

Aleksandar Trajanovski, Teodora Todorova, Antonio Gavrilovski and Aleksandar SaveskKi......................

PREVALENCE OF VERTEBRAL FRACTURES IN POSTMENOPAUSAL PATIENTS WITH
RHEUMATOID ARTHRITIS

MPEBAJIEHIIA HA BEPTEBPAJTHU ®PAKTYPU KAJ NOCTMEHOIIAY3HU
MNAIOUEHTKHA CO PEBMATOUJAEH APTPUTHUC

Maja Bojadzioska, Snezana Mishevska-Percinkova, Petar Dejanov, Anzelika Karadzova-Stojanoska,
Bashkim Osmani, Valentina Tofiloska, Viktor Isjanovski, Sasha Jovanovska-Mishevska and

FQOT ISJANOVSKI.....vevieiicisee bbbt bbbt b st bttt et b bttt e b

I1. Ilpuka3u Ha cay4uaj/Case reports

PHTHIRIASIS PALPEBRARUM
PHTHIRIASIS PALPEBRARUM
Emilija Gjoshevska Dashtevska and Maja BeleVska...........cociiiiiiiiiieiiereeee e

GANGLIOGLIOMA ASSOCIATED WITH FOCAL EPILEPSY

TAHI'JIMOTJIMOM MMOBP3AH CO ®OKAJIHA ENNAIEIICUJA

Danilo Nonkulovski, Filip Duma, Lejla Muaremoska Kanzoska, Learta Adili Ademi, Matilda
Stojanovska, Maja Tankoska, Julijana Georgievska, Ivona Petkovska lvanovska and Boro llievski..........

165

173

179

195

201

207

212



ACUTE APPENDICITIS ASSOCIATED WITH ENTEROBIUS VERMICULARIS — CASE
REPORT

AKYTEH ATIEHAUIIUTUC ACOILIMPAH CO ENTEROBIUS VERMICULARIS - TIPUKA3
HA CJIYYAJ

Radomir Gelevski, Gjorgji Jota, Ljubomir Ognjenovikj, Gjorgji Trajkovski, Marija Toleska, Snezana
Cvetkovic and BOJan TIENCIC .....cccciviiiiiiieiieriereseseesietesestestesae e ere e ssesrastesteseeseseeseesessesreseeaneeseensens 219

ADENOID CYSTiC CARCINOMA TREATED WiTH ELECTROCAUTERY -5-YEAR
SURVIVAL

TPETMAH HA AJEHOUJIEH IUCTUYEH KAPHHMHOM CO EJIEKTPOKAYTEP -5
IrOAUIIHO NPEXKNUBYBAIBE

Arben Rexhepi, Marija Zdraveska, Dejan Todevski, Aleksandra Tatabitovska, Irfan Ismaili,

Deska Dimitrievska, Tome Stefanovski, Sasho Banev and Michael SImoff...........cccoeevviiii v,

MANAGEMENT OF HUGE PROSTATE ABSCESS IN A YOUNG PATIENT - A CASE
REPORT

MEHAIIUPAIBE HA OIT'POMEH AIICHEC HA ITPOCTATA KAJ MJIAJ ITAIIMEHT -
IMPUKA3 HA CJIYYAJ

Risto Pejkov, Oliver Stankov, Ognen Ivanovski and Sotir Stavridis..........cccoeveivieiienniesieie e

I11. In memoriam

ITpod. n-p Momumio JIazapeBcku
MAaKETOHCKO JIEKAPCKO JIPYIIITBO. ..« eutenententnttentetetene et et eenen e en et ettt eae ettt enenteneeneaneneas

IIpod. n-p Bopucnas Kapauduickn
Y EDSCE (03 (G GO I (53 € 1 010 101 0 7410 4 N : 1o T PP



Max Meo Ilpezaeo 2020; 74(3): 165-172

Original article

JATAPOCKOIICKA TAIIIl HACIIPOTHU NOIMMPABKA IO LICHTENSTEIN; PAH KJINHUYKHA

UCXOJ]

LAPAROSCOPIC TAPP VERSUS LICHTENSTEIN REPAIR - ERLY CLINICAL OUTCOME

Aleksandar Mitevski', Svetozar Antovikj®, Petar Markov® and Nikola Jankulovski?

Digestive Surgeon, General Hospital RE-MEDIKA, Skopje, ‘Clinical Hospital-Shtip affiliated at Faculty of
Medical Sciences, University Goce Delchev, Shtip, *University Clinic for Digestive Surgery, Cyril and
Methodius University in Skopje, Faculty of Medicine in Skopje, *General Hospital Strumica, Republic of

North Macedonia
Abstract

Introduction. Laparoscopy as a minimally invasive tech-
nique has itsplace in inguinal hernia repair. Lower post-
operative pain, earlier mobilization and earlier return to usual
activities are comparable to an initially high cost of the
hospital charge. Also, there is a lower percentage of post-
operative complications especially related to the wound.
Methods. The study was designed as a prospective ran-
domized controlled study conductedin a three-year-period.
Sixty-five patients were randomly assigned into two
groups, examined-35 patients treated with TAPP tech-
nique and controlled-30 patients treated with Lichtenstein
technique.

Surgicaltime, preoperative pain, hospital stay, postope-
rative analgesia, functional status and convalescence
were evaluated. The postoperative complications, hema-
toma, seroma, wound infection and urinary retention we-
re also taken into consideration.

Results. A significant diference was found in the sur-
gicaltime favoring Lichtenstein over TAPP technique;
postoperative hospitalization was significanlly longer
in case of the Lichtenstein procedure. There wasa sig-
nificant difference concerning postoperative pain and
functional status between the groups, as well as in the
same group regarding the postoperative days.

The percentage of early postoperative complications
wassignificantly lower in TAPP group (6.3% versus
16.7%); there wasa significant difference in convales-
cence (TAPP 4.6+1.2 / Lichtenstein 6.6+1.10).
Conclusion. Patients treated with laparoscopic TAPP
technique had better early clinical outcome compared
to open Lichtenstein technique. It is a result of a lower
intensity of the postoperative pain, less postoperative
complications which leads to a shorter hospital stay,
better functional status and short convalescence.

Correspondence to: Aleksandar Mitevski, Digestive Surgeon, General
Hospital RE-MEDIKA, Skopje, Clinical Hospital-Shtip affiliated at Faculty of
Medical Sciences, University Goce Delchev, Shtip, RN Macedonia; E-
mail: aleksandar.mitevski@ugd.edu.mk

Keywords: inguinal hernia, laparoscopic hernia repair,
open hernia repair, TAPP, early clinical outcome

Arncrpakr

Bosen. JlamapockonujaTa Kako MHUHAMAJIHO MHBa3HMBHA
TEXHHKA IMa CBOE MECTO BO IONPABKATAa HA MHTBUHAIHU
xepraun. [lomarnara Goika, paHaTa MOOMIHM3aIMja U Bpa-
Kame Ha CEKOjJHEBHUTE aKTMBHOCTU CE KOMIIapaOmiI-
HHU CO MHHIMjaJHaTa MOBHUCOKA IIeHA Ha OOJHUYKHOT
TperMma. VcTo Taka nMa HA30K MPOLEHT Ha KOMIDIHKA-
UH, 0COOCHO ITOBP3aHH CO ONepaTHBHATA PaHA.
Metoau. CtyaujaTta € Iu3ajHUpaHa Kako IPOCHEKTHUB-
Ha, paHIOMHU3MpaHa W KOHTPOIHMpaHa, CIIPOBEICHA BO
MIEPUOJ] OJT TP TOAMHHU.

[leecer u meT ManMeHTH ce MOJEICHU BO JBE T'PYIIH,
ucnumysana of 35 ucnutanuuu tperupanu co TAIIIT
TEXHUKA U Konmpoana on 30 UCTIMTAHUIN TPEeTHPAHU
xepHHoIIactrka criopes Lichtenstein.

Ce eBaympallle BpeMeTpacHkheTo Ha OnepaTuBeH 3adar,
mepuornepaTuBHATa 0OJKa, BPEMETO Ha HCIHIIYBAHE
o071 60JTHUIIA, TOCTOIIEPaTUBHA aHJITe3Hja, (PyHKIMOHAIEH
CTaTyC M peKoHBanecleHimjata. Mcro Taka co eBa-
JTyHparme U 10jaBaTa Ha KOMIUTHKAIH-XEMATOM, CEPOM,
rvH(pEKIM]ja Ha paHa ¥ ypUHAPHA PETCHIIH]A.
Pe3ysiraTu. 3HaunTeTHN pa3iIMKU UMa BO BPEMETPACH-E-
TO Ha OMNEPATUBHHUOT 3a(ar, IIOCTOIePATHBHATA XOCIIH-
tanmu3andja Bo ogHOC Ha Oonkataw (yHKIIMOHATHHOT
CTaTyC MMa 3HAYMTENIHA pa3jIMKa IOMEly TPpyIHUTe, KaKko
¥ BO TPYIHTE 110 OHOC Ha ITOCTOIEPATUBHUTE JICHOBH.
[IpoLeHTOT Ha MOCTONEPAaTUBHU KOMIUTUKAIIMK € 3Ha-
YUTENHO TOoMal Kaj jamapockornckata TAIIIl metona
(6,3%, Lichtenstein 16,7%), ncto Taka nMa 3HAYUTEN-
Ha pa3nuka 1 Bo pexonBanecueHnujata (TAIII u3ne-
cyBame 4,6+1,2 neHa, a Ha omepUpaHUTE CHOPEN
Lichtenstein 6,6+1,10 nena).

3akiay4dok. [lanmeHTHTE TPETUPAHU CO JIANIAPOCKOII-
ckata TAIIIl meTozna, ciopeeHo co NallMeHTUTEe Tpe-
THpaHu co oTBOpeHaTa Lichtenstein merona umaar mo-
no6ap paH KIMHUYKA ncxoxd. Toa e pesynTar Ha IIo-
MayiaTa IepuorepaTHBHaTa 0OJKa, MOpeTKaTa MojaBa
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Ha paHH [OCTONEPATUBHU KOMIUIMKALIMYU IITO BOIM 10
HOKPAaTKa XOCIHUTAIN3alHja, TI0Z00ap IOCTONEPAaTUBEH
(YHKLIMOHAJIEH CTaTyC W peKOHBaJIECIEHIIN]a.

Knyunu 300poBH: MHIBHHATHA XEPHHU]a, JIAIAPOCKOIICKA
XEpHUOIIIACTHKA, OTBOPEHa XepHHUoIactuka, TATII,
paH KJIMHUYKU CXOJ

Introduction

Inguinal hernia is the most common pathology in ge-
neral surgery; it is estimated that more than 20 million
inguinal hernia repairs are performed in the world
annually [1]. In USA that number is close to 800000
and in Macedonia according to the data from the Re-
public Institute for Public Health around 2000 annually.
Till 2012 laparoscopic hernia repairin Macedonia was
performed only at the University Clinic for Digestive
Surgery in Skopje (from 147, only 4 were laparoscopic
surgeries in 2012). Laparoscopic hernia repair is present
less than 20% from all inguinal hernia repairs in the deve-
loped countries, 15% in USA [2] and 16%in Denmark [3].
Contemporary open tension-free inguinal hernia repair
was presented by Lichtenstein in 1986 [4]. Today it is
considered as a “gold” standard for open tension-free
inguinal hernia repair and it is a recommended techni-
gue from hernia associations [5].

The first depiction of laparoscopic hernia repair was
presented by Ger in 1982, but the current TAPP (Trans
AbdominalPrePeritoneal) approach was independently
presented by both Arregui and Dion in 1992 [6,7]. TAPP
enables repair through peritoneal cavity of inguinal
hernia, there for it is a genuine laparoscopic technique.
Today totally extraperitoneal technique (TEP)is also
used. It was first presented in 1992 by Dulucg and as
an endoscopic technique it is comparable and equal in
its performance and results toTAPP [5].

When comparing open mesh technique with endoscopic
approach, TAPP and TEP, we found that the initial intra-
operative cost washigher in endoscopic, but overall costs
and socio-economic impact wasequal or lower in endo-
scopic techniques [8]. Also, the postoperative pain was
lower in the minimally invasive approach; postopera-
tive convalescence wasshorter and patients returned to
their usual activities earlier [9-11].

Primary unilateral inguinal hernia repair in male pa-
tients according to the last guidelines [5] has favored
endoscopic techniques, yet in the discussion it is stated
“large-scaledatabase studies are urgently needed to com-
pare endoscopicwith Lichtenstein operations for pri-
mary unilaterallHs in males”.

The aim of the study wasto compare laparoscopic
TAPP approach and open Lichtenstain technique for uni-
lateral inguinal hernia in male patients regarding early
clinical outcome, pain, convalescence and complications.

Materials and methods

The study was designed as a controlled prospective ran-
domized study, with predetermined protocol and data
collection. It was carried out at the Clinical Hospital-
Shtip, as a single center study, with collaboration of
the Faculty of Medicine in Skopje, University Clinic
for Digestive Surgery. The study was approved by the
EthicsCommitteeof the hospital in Shtipand Faculty of
Medicine in Skopje and a written consent for participa-
tion in the study was compiled and approved.

To avoid bias that would occur during surgery, especially
in the laparoscopic group (n=35), all patients were ope-
rated by the same surgeon. This invalidates the possi-
bility of greater variations in the technique and duration
of the surgery that would occur in the operation of differ-
rent surgeons depending on their training and indivi-
dual abilities.

In the control group (n=30) patients were also operated by
the same surgeon or with active assistance; some pa-
tients were operated on by another team but with the same
training and technique (working together for 12 years).
Inclusion criteria for the study were: male patients
aged 18 to 65, with primary unilateral inguinal hernias,
that when standing up did not pass the horizontal line
at the lower edge of the symphysis of the pubic bones
(endoscopic classification according to Nyhys type 1,
2 and 3), with ASA (American Society of Anesthe-
siologists) grading 1 and 2 and BMI (Body Mass In-
dex) smallerthan 30.

Patients with previous interventions in the area of the
inguinal region, surgery in the infraumbilical region by
entering the pre-peritoneal area (not including appen-
dectomy with McBourny incision) were excluded.
Patients with an occult contralateral hernia were exclu-
ded from the study. Only the presence of occult contra-
lateral hernia, which had previously been clinically not
diagnosed, was shown.

Also, patients in whom adhesions in the inguinal re-
gion were intraoperatively verified through transabdomi-
nal approach and there was a risk of laparoscopic
adhesiolysis were excluded from the study.

Patients were divided into two groups:

1. Examined group, treated with laparoscopic technique
(TAPP), n=35 patients;

2. Control group, treated with standard open hernio-
plasty method - Lichtenstein, n=30.

Patients included in the study were examined one day

preoperatively. Laboratory analysesand clinical physical

examination were performed; the responses were

recorded in the VRS (verbal rating scale) for pain and

functional status. The nextday surgical treatment was

performed and patients were assigned to laparoscopic

or control group in ratio 1:1 (one to laparoscopic and

one to control group); the last five patients were treated

with the laparoscopic technique.
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Laparoscopic tapp

In the laparoscopic-examined group, patients were treated
with TAPP (Trans Abdominal Pre Peritoneal) technique.
Preoperatively, a single dose of an antibiotic from the
group 3 generation cephalosporins was given; ampicillin
or clindamycin were used in patients with known aller-
gy to cephalosporins. A standard laparoscopic TAPP
procedure was performed, with a patient in Trendelen-
burg 10-15° position, hands along the body and
without a urinary catheter. Three ports were used with
intra-abdominal pressure up to 12 mm Hg. Direct and
indirect hernias were reduced, peritoneum wasincised
and a pre-peritoneal space behind the myopectineal
orifice wascreated; transversalis fascia of larger direct
hernia wasfixed to the Cooper ligament with one or two
tackers. A single large polypropylene mesh prosthesis
wasused (with a mass 0f>35 g/m?, Paha® polypropylene
mesh, Altaylar Medical), 13-15 cm wide, high 10-12
cm on the medial part and 8 cm on the lateral. It
wasfixed with titanium spiral ,,tackers“(ProTack ™ 5
mm fixation device), 1-3 on the Cooper ligament, 1-2
on the back side of the rectus abdominal muscles and one
laterally higher and medial to the level of the anterior
upper iliac spine. The peritoneum wasalso closed above
the mesh with titanium tackers.

Patients in the control group were treated with a standard
anterior open approach with a polypropylene prosthesis-
Lichtenstein technique. They received the same dose of
the antibiotic drug as the examined group. The surgery
wasperformed without a urinary catheter, with incision
and tissue dissection to the posterior wall of the inguinal
canal. Dissection of the nerves and sometimes transaction
(most often the ilioinguinal, the iliohipogastric and
genital branch of the genitofemoral nerve) was perfor-
med as well as cremasterectomy.Hernia sac, direct or
indirect, was dissected and pushed in the pre-peritoneal
space. The same polypropylene mesh-prosthesis as in
the laparoscopic group was used, with dimensions of
13-15x7-8 cm. It wasplaced with a slit for the spermatic
cord on the posterior wall of the inguinal canal. The
mesh wasthen fixed with a polypropylene stitch 3/0.
The duration of surgery from incision of the skin to the
closure of the surgicalwound was recorded.

VRS (verbal rating scale) was used to ratethe pain. We
made the recordings preoperatively, POD 1, POD 3 and
POD 7 (POD-Postoperative Day).

We used the four-level verbal rating scale: level 1-no
pain; level 2-mild pain; level 3-moderate pain; level 4-
severe pain.

Pain was measured in a supine position, when resting
and provoked pain by coughing.

The number of peroralanalgesic drugs was also required
in the first three days. Ibuprofen tablets of 400 mg,
500 mg Metamizole sodium and 500 mg Paracetamol
tablets were used. Patients were divided into two groups,
patients who took <2 tablets a day and patients who
took >2 tablets a day.

VRS (verbal rating scale) for functional status was used.
A four-level scale was developed: level 1-capable;
level 2-light fatigue, level 3-fatigued; level 4-tired.
Recordings of functional status were made preopera-
tively, POD 1, POD 3 and POD 7.

Seroma, hematoma or surgicalwound infection on the
day of the discharge and the seventh postoperative day
were recorded; we used clinical examination and if
needed ultrasound. Also, urinary retention was recorded
with the need for catheterization of the bladder.

All patients in the study were given’non-restrictive”
recommendations on the day of the discharge (all of
the activities they feel they can perform) with a weight
lifting limit of 5 kg, and a recommendation for the
2"day convalescence in terms of carrying out daily
usual activities.Convalescence was determined in relation
to postoperative days (POD). The discharge from the
hospital was based on the subjective ability of the
patient to cope with the pain and activity at home, and
postoperative complication occurrence.

Results

Duringa period of three years (from March 2013 to
March 2016), the study involved 65 patients with
primary unilateral uncomplicated inguinal hernia. In
the group of examined patients/TAPP group (N1)
there were 35 examinees; three were excluded due to
occult contralateral inguinal hernia. In the control
group/Lichtenstein group (N2) therewere 30 patients.
The study analyzed a total of 62 patients treated
foringuinal hernia.

Demographic characteristics

The analysis showed that there was no statistically sig-
nificant difference in age between the two examined
groups; the average age was 46.1 years in both groups
(44.5 in TAPP and 47.7 in Lichtenstein).

Duration of surgical intervention

The average duration of intervention in patients treated
with TAPP was 45.3+11.7 minutes, and with Lichtenstein
technique 34.8+5.3 minutes. The performed analysis
showed a statistically significant difference in the du-
ration of the intervention between the two examined
groups. The intervention was significantly shorter in
the control Lichtensteingroup (Mann-Whitney U test:
Z=4.04 p=0.00005).

Days of hospitalization after surgery

There wasa difference in terms of hospital discharge in
the postoperative period between the two examined
groups. Patients operated with TAPP were hospitalized
shorter after surgery, 60% of the TAPP group were
discharged POD1.
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Perioperative pain

Prior to the intervention, all patients operated with TAPP,
as well as all those operated with the Lichtenstein me-
thod, stated that they had no pain while resting.
According to the verbal rating scale, while coughing,
27(84.4%) patients from the first group had no pain
before the intervention and 25(83.3%) patients from
the second examined group. A mild pain was confirmed
by 5 patients in both groups.

The first postoperative day, 19(59.4%) patients treated
with TAPP said they had no pain, and 13(40.6%) felt a
mild pain. Of those operated with the Lichtenstein method,
24(80%) patients confirmed a mild and 6(20%) a mo-
derate pain. The analysis showed a statistically signifi-
cant difference in the presence and intensity of pain on
the first postoperative day between the two investi-gated
groups (Mann-Whitney U test: Z=4.56 p=0.000005).

The first postoperative day, while coughing, 31(96.9%)
patients treated with TAPP stated that they had a mild
pain and 1(3.1%) patient had no pain. Of those operated
with the Lichtenstein method, 6(20%) patients confirmed
a mild and 24(80%) a moderate pain. The analysis
showed a statistically significant difference in the

presence and intensity of pain while coughing on the
first postoperative day between the two investigated
groups (Mann-Whitney U test: Z=5.45 p=0.000001).
The third postoperative day, 31(96.9%) patients treated
with TAPP said they had no pain, and 1(3.1%) felt a
mild resting pain. Of those operated with the Lichtenstein
method, 9(30%) patients said they had no pain, and 21
(70%) confirmed the presence of a mild pain. None of
the patients had moderate and severe pain. The ana-
lysis showed a statistically significant difference in the
presence and intensity of pain on the third postope-
rative day between patients from both examined groups
(Mann-Whitney U test: Z=4.52 p=0.000006).

The third postoperative day, when provoked with
coughing, 14(43.8%) patients treated with TAPP stated
that they had no pain, and 18(56.2%) patients had a
mild pain. Of those operated with the Lichtenstein me-
thod, 22(73.3%) patients confirmed a mild and 8
(26.7%) patients amoderate pain while coughing. The
analysis showed a statistically significant difference in
the presence and intensity of pain on the third postope-
rative day between patients in the two examined groups
(Mann-Whitney U test: Z=3.97 p=0.00007) (Table 1).

Table 1. Distribution of respondents comparing the strength of pain on the third
postoperative day while coughing

Examined groups Wlthout Ml_ld Mode_rate Sevgre Total
pain pain pain pain
14 18 0 /
TAPP(N1) 438%  56.2% 0.0% / 32
. . 0 22 8 /
Lichtenstein (N2) 0.0% 73.3% 26.7% / 30
Total 14 40 8 / 62

On the seventh postoperative day, all 62 respondents
said they had no pain while resting. While coughing,
all 32(100%) patients treated with TAPP said they did
not feel any pain. In the controlled group, 4(13.3%) said
they had no pain, and 26(86.7%) confirmed the presence
of a mild pain while coughing. The analysis showed a
statistically significant difference in the presence and
intensity of provoked pain on the seventh postopera-
tive day between patients in the two examined groups
(Mann-Whitney U test: Z=5.86 p=0.000001).
Following the intervention, of the total of 32 patients

30
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5 l
0 u

0-2 tablets daily more than 2 tablets

daily

E TAPP = Lichtenstein

Fig. 1. Distribution of respondents according to the need for
analgesics postoperatively

treated with TAPP, 26(81.3%) took up to 2 painkillers
and 6(18.7%) more than two daily. Of the patients
treated with Lichtenstein technique, 8(26.7%) patients
took up to 2 painkillers, the remaining 22(73.3%) needed
more pills a day. The analysis showed a statistically
significant difference in the need for analgesia after
surgery between the two study groups (Mann-Whitney
U test: Z=3.69 p=0.00020) (Figure 1).

Functional status

Prior to the intervention, all patients stated that they
were functionally capable.

According to the verbal rating scale, on the first post-
operative day, 12(37.5%) patients operated on with
TAPP stated that they felt capable of daily activities
and 20(62.5%) felt light fatigue. In the Lichtenstein
method group, 15(50.0%) reported light fatigue, and
the remaining 15(50.0%) reported feeling fatigue. There
was a statistically significant difference in functional
status on the first postoperative day between the two groups
examined (Mann-Whitney U test: Z=4.65 p=0.000003).
On the third postoperative day, analysis showed that
there was a very strong statistically significant difference
in the functional status on the third postoperative day
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between the two study groups (Mann-Whitney U test:
Z=5.98 p=0.000000) (Table 2).
On the seventh postoperative day, all 32 TAPP-treated

Table 2. Distribution of respondents

postoperative day

patients stated that they were functionally capable. In
the Lichtenstein group, 17(56.7%) patients reported being
functionally capable, 12(40.0%) patients felt light fatigue,

by functional status on the third

Examined Capable L'.ght Fatigue  Tired Total
groups fatigue
29 3 0 /
TAPP(NL) 906%  94%  0.0% / 32
Lichtenstein 1 25 4 / 30
(N2) 3.3% 83.3% 13.4% /
Total 30 28 4 / 62

and 1(3.3%) fatigued. The analysis showed a statistically
significant difference in the functional status of the
seventh postoperative day between the two study groups
(Mann-Whitney U test: Z=2.93 p=0.0033)

25

haemathoma infection

@ TAPP

seroma catheter

Lichtenstein

Fig. 2. Distribution of respondents according to the occurrence
of a certain complication

Convalescence

The mean time of convalescence expressed in
daysgroup was 4.6 + 1.2 daysin TAPP, and 6.6 £ 1.10
daysin the Lichtenstein group. The analysis showed a
statistically significant difference in the convalescence
time between the two groups (Mann-Whitney U test:
Z=5.14 p=0.000001). Convalescence was significantly

8.0

75
7.0
65 [ = ]

6.0

reconvalescence /[ days

4.0

. o Mean
TAPP Lichtenstain % o

examined groups

Fig. 3. Mean convalescence per day for respondents in both
groups

longer in patients who underwent surgery with the
Lichtenstein method.

Postoperative complications

In the TAPP group, from 32 patients one patient deve-
loped a seroma and one patient had a catheter. In the
Lichtenstein group, a total of 5 patients (16.7%) expe-
rienced some postoperative complication-1 person with
seroma, 2 with hematoma, and 2 with urinary catheter-
rization (Figure 2).

Discussion

Repair of inguinal hernias is one of the most commonly
performed surgeries in the world. Although it is a his-
torically old problem, nowadays its solution has enor-
mous socio-economic implications. In the United States,
the cost of resolving inguinal hernias and their compli-
cations is estimated to reach $ 28 billion annually [1].
The last paradigm related to inguinal hernioplasty
appeared 27 years ago and concerned the laparoscopic
repair of inguinal hernias.

Almost every abdominal surgery that requires incision
of different length on the abdominal wall today has its
own laparoscopic replacement. As with any new method
or technique, a debate about laparoscopic versus open
technique has arisen. Controversy has emerged over the
repair of primary unilateral inguinal hernia-whether
laparoscopic or open hernioplasty should be performed.
Superior results in favor of laparoscopic hernioplasty
have demonstrated the studies that include recurrent
hernias, and there is also a clear benefit in laparoscopic
bilateral inguinal hernia repair [5].

Numerous studies have clearly shown the benefit of
laparoscopic repair of primary unilateral hernias in
relation to postoperative pain, complications, convalescence,
and recurrences. Laparoscopic repair also has proven
benefits in some complex hernias [12,13]. However,
laparoscopic inguinal hernioplasty depends on advanced
medical technology and requires good technical know-
ledge and appropriate medical expertise. There are also
potential complications that rarely occur with conven-
tional open hernioplasty.
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Despite the extensive data in favor of laparoscopic
repair, many surgeons are still reserved, especially for
unilateral primary inguinal hernias.

Most laparoscopic procedures have a longer duration
than open methods, due to the association of laparoscopy
with a special abdominal approach and the use of specific
instruments. Laparoscopy is also associated with the
development of specific manual abilities and intraoperati-
ve evaluation of physiological and anatomical parame-
ters, which distinguishes it from the open surgery [14].
The most commonly performed laparoscopic surgery
is laparoscopic cholecystectomy, following the national
consensus of the National Institutes of Health (NIH) in
1992. It has become the procedure of choice for gall-
bladder removal. Although a laparoscopic procedure is
most commonly performed, we find that surgeons have a
routine in performing it, when compared to open
methods it lasts longer.

McCormack et al. made a survey ofrandomized controlled
trials and detected 41 studies with 7,161 patients. When
analyzing the duration of surgery, it wasconcluded that
laparoscopically operated patients had a longer duration
of surgery [15].

In several studies Anadol and Abbas [16] point out that
no significant differences were observed in the duration
of laparoscopic and open inguinal hernioplasty.

In our studythe differencewassignificant; it showed that
the intervention was significantly shorter in patients
treated with the open Lichtenstein method.

It is interesting to note that in the laparoscopic group
10 patients (out of 32 analyzed) had left inguinal
hernias. In all 10 patients, the duration of surgery was
longer with an average duration of 56 minutes. The
remaining 22 analyzed patients had right inguinal
hernia with a median surgicaltime of 36.7 minutes. |
find this connected to the surgeon's technical skills,
which in our case works with the right hand and due to
the heavier dissection of the left-sided hernias where the
sigmoid colon is often positioned above the peritoneum
in the inguinal region, which requires dissection.

One of the parameters for evaluating surgical techniques
is the time of hospital discharge (postoperative hospi-
talization). Laparoscopy reduces tissue trauma at the
site of access (incision in open methods), has less
postoperative pain, faster mobilization of patients, and
less postoperative morbidity associated with the surgi-
calapproach that indirectly affects the postoperative
requirement for hospitalization.

McCormack in his study found no significant difference
in postoperative hospitalization of patients, i.e. the length
of postoperative hospital treatment of patients treated
laparoscopically and with an open method [15].

Also Abbas stated that there was no significant difference
in hospitalization of patients treated with laparoscopic
and open method [16].

Salma in their studies founda slightly longer postoperative
open hospitalization compared to laparoscopicsurgery [17].

In our study the results showed that patients treated for
unilateral uncomplicated inguinal hernia had a shorter
hospitalization.

Postoperative pain is of particular importance given
that most patients treated for primary uncomplicated
hernia do not have pain as a symptom. Pain is one of
the parameters for comparison of inguinal hernioplasty
and is common to all techniques [18].

The laparoscopic approach reduces the tissue injury at
the site of surgery which directly affects the pain,
acute postoperative pain. Direct tissue trauma leads to
the release of mediators, primarily histamine, leuko-
trienes, prostaglandins, bradykinin and cytokines that
cause hyperalgesia at the site of trauma and local
tissue. The degree of trauma is commensurate with
their release, and accordingly with the degree of pain
that appears. A particular problem is the transition from
acute postoperative pain to persistent postoperative
pain. It is described as a pain that persists for 7 days after
surgery and is one of the main causes of prolonged
hospitalization and readmission of patients. One of the
factors affecting the transition from acute postoperative
pain to persistent postoperative pain is the inadequate
early treatment of postoperative pain. Other factors
affecting are prolonged duration of surgery, type of
surgery (laparoscopy versus laparotomy), as well as
prosthesis placement and type of theimplant [19].

The type of surgery has affect trough the dissection
and nerve injury in the inguinal region. In addition to
the direct lesion, exposure of the nerve to the prosthesis
is also important; namely through the inflammatory
response that causes the prosthesis on the tissue and
releaseof active mediators that cause hyperalgesia.
One of the causes of pain is the prosthesis fixation.
The fixation can lead to nerve injury or reduce the
elasticity of the abdominal wall at the place of the
prosthesis, causing tension and pain [20].

McCormack [15] and Neumayer [10] in their studies
presentedless postoperative pain in laparoscopically
treated patients.

The EU Hernia Trialists Collaboration [21] in a systematic
review of 34 studies of 6.804 patients found that pa-
tients treated with laparoscopic technique had less pain.
The analysis of pain showed a significant difference in
pain in the first seven postoperative days, lower incidence
and lower intensity of pain in patients treated with
TAPP approach after the third postoperative day.

In order to obtain a response to postoperative pain
indirectly and to correlate it with the results fromVRS,
we also used information about the postoperative use
of pills (analgesics) in the first three days after the end
of hospitalization.

It can be noticed that the number of patients who used
more than two tablets per day in the open technique
treated group was larger. The larger number of pills in
the open technique group also correlatedwith VRS res-
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ponses to pain done on the third postoperative day when
nearly two-thirds reported feeling a mild pain at rest.
Functional status is an important parameter in assessing
early clinical outcome with a direct impact on conva-
lescence [22]. It is a subjective parameter, but in most
studies when comparing certain treatment methods,
the determination of functional status hasan important
place [23].We measured this by experiencing fatigue
as one of the subjective manifestations of functional
status in patients postoperatively.

There was an overall better functional status in the
TAPP group. The results also correlated with the
postoperative pain scale.

The risk of complications after inguinal hernia surgery
is low. The introduction of laparoscopy as a method for
hernioplasty has led to complications that are specific
to laparoscopy and its approach.

The most common complications of inguinal hernioplasty
regardless of the approach are: hematoma, seroma, in-
fection at the site of the hernioplasty (or sites of inci-
sion), as well as urinary infection. More serious com-
plications include bladder injury, testicular injury, and
funiculus elements [18].

Specific and more serious complications that occur more
frequently in laparoscopic hernioplasty are visceral injury
and injury to the vascular structures, McCormack [15]
in his study in the laparoscopic group noted 8 visceral and
7 vascular injuries in 2,315 laparoscopic hernioplasties 49.
The EU Hernia Trialists Collaboration [21] in 2000
conducted a systematic review of randomized controlled
trials comparing open methods with laparoscopic one.
They foundthat overall complications were rare in the
compared methods, but the more severe, predominantly
vascular and visceral injuries occurred more frequently
in laparoscopic methods (4.7 per 1,000 and open 1.1
per 1,000).

There were no serious complications in our study in
terms of injury to vascular structures or visceral organs.
Schmedt in a meta-analysis of randomized controlled
trials in 2005, comparing both laparoscopic TAPP and
TEP with the Lichtenstein and other open methods found
that significant differences arosein the area of hernioplas-
ty infections and hematoma occurrence, which was
smaller in laparoscopic methods. In terms of visceral
injuries and vascular structures and bladder catheterization
there wasno difference between the two methods. The
incidence of seroma following the Lichtenstein method
was only lower compared to laparoscopic [24].

Ciftci in 2015 conducted a comparative study between
laparoscopic and open method. The number of patients
screened in the study, open (n=32) and laparoscopic
TAPP (n=31) wasclose to the number of our included
patients. The results obtained for early postoperative
complications in the open group showed 4 patients or
12.5% with urinary retention, one hematoma, one wound
infection and one lung atelectasis. In the laparoscopic

group complications occurred in 2 patients or 6.4%, one
with urinary retention and one with atelectasis [25].
Kargar also found in his comparative study between
laparoscopic TAPP and open Lichtenstein method that
the incidence of early postoperative complications was
lower in laparoscopic TAPP. These included hematoma
(TAPP 6.6%/Lichtenstein 13.3%), seroma (TAPP 10%/
Lichtenstein 13.3%) and infection (TAPP 0%/Lichtenstein
1.6%) [26].

The results of our study indicated that the percentage
of early postoperative complications that occurred with
the TAPP was lower compared to the open Lichtenstein
method. The lower incidence of complications in laparo-
scopy is probably due to the concept of minimal access-
less incision and correspondingly less tissue dissection.
Convalescence, the return to usual daily activities, isthe
end-point of any treatment method and isparticularly
important for evaluating surgicalprocedures and their
success. It is directly dependent on the parameters listed
above, such as pain and postoperative complications,
but also on the recommendations given by the surgeon
[27]. Convalescence data provide answers to postoperati-
ve recovery of patients.

In a study of McCormack [15], a systematic review of
the Cochrane database, the results showed that patients
undergoing a laparoscopic procedure had a 7-day
shorter reconvalescence compared to the open group.
The trial of EU Hernia Trialists Collaboration [21]
including 24 studies showed that laparoscopically treated
patients had a faster return to their daily activities
compared to open methods. Only in one study did the
results show that there was equal reconvalescence in
both groups.

Gong compared 62 patients treated with an open method,
50 patients treated with the TAPP laparoscopic method,
and 52 patients treated with the TEP (total extraperito-
neal) method. The time to return to daily activities in
laparoscopic groups wassignificantly shorter than in
the open group [28].

Treadwell [29] also published in 2012 the results of 15
analyzedstudies in which the return to daily activities
was shorter in laparoscopic techniques. Results showed a
median difference in days of -3.9; 95% CI, from -5.6
to -2.2 in favor to laparoscopy.

Ciftci [25] in hisstudy determined the mean time ne-
cessary to return to work in the open technique group,
which was 11.5 and in the laparoscopic TAPP group 5.1.
In our study, convalescence in both groups ranged from 2
to 7 days. According to the results, convalescence was
significantly shorter in laparoscopic TAPP group. We
believe the result would have shown even greater
difference if we followed patients for a longer period.
However, the obtained results indicate that convales-
cence wasshorter whenthe laparoscopic techniques were
used and correlated with the outcomes for postoperative
pain and complications.
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Conclusion

Patients in the study group treated with the laparoscopic
TAPP method had a better early clinical outcome than
patients in the control group.

The perioperative pain in the laparoscopic group was
less than in the control group, as wasthe postoperative
need for analgesics.

Early postoperative complications in patients treated
with the laparoscopic TAPP method wereless frequent
than in patients treated with the open Lichtenstein method.
Laparoscopically treated patients had better postope-
rative functional status expressed through a feeling of
fatigue than patients in the open group. They also had
shorter hospitalizations and convalescence.

The duration of the surgery was shorter in patients
treated with the open Lichtenstein method than with
the laparoscopic TAPP method.

Conflict of interest statement. None declared.

Reference

1. Rutkow IM. Demographic and socioeconomic aspects of
hernia repair in the UnitedStates in 2003. SurgClin North
Am 2003; 83(5): 1045-1051, v-vi.

2. Laparoscopic versus open repair: A superior approach to
inguinal herniorrhaphy?OA Minimally Invasive Surgery
[Internet]. Available from: https:/AMmw.oapublishinglondon.com/
article/618#3.

3. Rosenberg J, Bay-Nielsen M. Current status of laparoscopic
inguinal hernia repair in Denmark. Hernia 2008; 12(6): 583-587.

4.  Lichtenstein IL, Shulman AG. Ambulatory outpatient hernia
surgery. Including a new concept, introducing tension-free
repair. Int Surg 1986; 71(1): 1-4.

5. HerniaSurge Group. International guidelines for groin hernia
management. Hernia 2018; 22(1): 1-165. doi: 10.1007/s10029
-017-1668-x. Epub 2018 Jan 12.

6. Arregui ME, Davis CJ, Yucel O, Nagan RF. Laparoscopic
mesh repair of inguinal hernia using a preperitoneal approach:
a preliminary report. SurgLaparoscEndosc 1992; 2(1): 53-58.

7. Dion YM, Morin J. Laparoscopic inguinal herniorrhaphy.
Can J Surg 1992; 35(2): 209-212.

8.  McCormack K, Wake B, Perez J, et al. Laparoscopic surgery
for inguinal hernia repair: systematic review of effectiveness
and economic evaluation. Health Technol Assess 2005;
9(14): 1-203, iii-iv.

9. Eklund A, Montgomery A, Bergkvist L, Rudberg C. Chronic
pain 5 years after randomized comparison of laparoscopic
and Lichtenstein inguinal hernia repair. Br J Surg 2010;
97(4): 600-608.

10. Neumayer L, Giobbie-Hurder A, Jonasson O, et al. Open
mesh versus laparoscopic mesh repair of inguinal hernia.
N Engl J Med 2004; 350(18): 1819-1827.

11. Memon MA, Cooper NJ, Memon B, et al. Meta-analysis of
randomized clinical trials comparing open and laparoscopic
inguinal hernia repair. Br J Surg 2003; 90(12): 1479-1492.

12. Kapiris SA, Brough WA, Royston CM, et al. Laparoscopic
transabdominal preperitoneal (TAPP) hernia repair. A 7-
year two-center experience in 3017 patients. SurgEndosc
2001; 15(9): 972-975.

13. Peitsch WKJ. A modified laparoscopic hernioplasty (TAPP)
is the standard procedure for inguinal and femoral hernias:

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

a retrospective 17-year analysis with 1,123 hernia repairs.
SurgEndosc 2014; 28(2): 671-682.

Chapter 44. Fundamentals in Laparoscopic Surgery. In: Michael
J. Zinner, Stanley W. Ashley (Editors). Maingot's Abdominal
Operations. 11" Ed. The McGraw-Hill Companies; 2011.
McCormack K, Scott NW, Go PM, et al. EU Hernia Trialists
Collaboration. Laparoscopic techniques versus open techniques
for inguinal hernia repair. Cochrane Database Syst Rev
2003; (1): CD001785.

Abbas AE, AbdEllatif ME, Noaman N, et al. Patient-
perspective quality of life after laparoscopic and open
hernia repair: a controlled randomized trial. SurgEndosc
2012; 26(9): 2465-2470.

Salma U, Ahmed I, Ishtiag S. A comparison of post operative
pain and hospital stay between Lichtenstein’s repair and
Laparoscopic TransabdominalPreperitoneal (TAPP) repair
of inguinal hernia: A randomized controlled trial. Pak J
Med Sci 2015; 31(5): 1062-1066.

Chapter 37. Inguinal hernia In: F. Charles Brunicardi (Editor).
Schwartz’s Principles of surgery. Ninth edition. McGraw-
Hill 2010; 1305-1342.

Misiotek H, Cettler M, Woron J, et al. The 2014 guidelines
for post-operative pain management. Anaesthesiol Intensive
Ther 2014; 46(4): 221-244.

Sajid MS, Craciunas L, Singh KK, et al. Open transinguinal
preperitoneal mesh repair of inguinal hernia: a targeted
systematic review and meta-analysis of published randomized
controlled trials. Gastroenterol Rep (Oxf) 2013; 1(2): 127-137.
EU Hernia Trialists Collaboration. Laparoscopic compared
with open methods of groin hernia repair: systematic review
of randomized controlled trials. Br J Surg 2000; 87(7): 860.
Tolver MA, Strandfelt P, Forsberg G, et al. Determinants
of a short convalescence after laparoscopic transabdominal
preperitoneal inguinal hernia repair. Surgery 2012; 151(4):
556-563.

Rubin GJ, Hardy R, Hotopf M. A systematic review and
meta-analysis of the incidence and severity of postope-
rative fatigue. J Psychosom Res 2004; 57(3): 317-326.
Schmedt CG, Sauerland S, Bittner R. Comparison of
endoscopic procedures vs Lichtenstein and other open mesh
techniques for inguinal hernia repair: a meta-analysis of
randomized controlled trials. SurgEndosc 2005; 19(2): 188-199.
Ciftci F, Abdulrahman I, Ibrahimoglu F, Kilic G. Early-
Stage Quantitative Analysis of the Effect of Laparoscopic
versus Conventional Inguinal Hernia Repair on Physical
Activity. Chirurgia (Bucur) 2015; 110(5): 451-456.
Kargar S, Shiryazdi SM, Zare M, et al. Comparison of
postoperative short-term complications after laparoscopic
transabdominal preperitoneal (TAPP) versus Lichtenstein
tension free inguinal hernia repair: a randomized trial
study. Minerva Chir 2015; 70(2): 83-89.

Callesen T, Klarskov B, Bech K, Kehlet H. Short convales-
cence after inguinal herniorrhaphy with standardised reco-
mmendations: duration and reasons for delayed return to
work. Eur J Surg 1999; 165(3): 236-241.

Gong K, Zhang N, Lu Y, et al. Comparison of the open
tension-free mesh-plug, transabdominalpreperitoneal (TAPP),
and totally extraperitoneal (TEP) laparoscopic techniques for
primary unilateral inguinal hernia repair: a prospective rando-
mized controlled trial. SurgEndosc 2011; 25(1): 234-239.
Treadwell J, Tipton K, Oyesanmi O, et al. Surgical Options
for Inguinal Hernia: Comparative Effectiveness Review
[Internet]. Rockville (MD): Agency for Healthcare
Research and Quality (US); 2012 [cited 2016 Mar 25].
(AHRQ Comparative Effectiveness Reviews). Available
from: http://mww.ncbi.nlm.nih.gov/books/NBK100633/.



