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Dimitrova® and Ana Ugrinska'?
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Abstract

The development of new diagnostic radioactive bio-
chemical products and effective therapeutic radiophar-
maceuticals is very important in the era of a persona-
lized approach in the management of cancer patients.
Consistent expression of prostate specific membrane
antigen (PSMA) in metastatic prostate cancer helps us
in finding the relevant radioactive prostate-specific
membrane antibody. The radiopharmaceuticals used in
molecular imaging require a simple radiolabeling (ra-
diosynthesis) procedure, good target-to-organ sensiti-
vity, and metabolic stability.

The aim of this study was to label bifunctional chela-
tor, DOTA, covalently bound to a PSMA targeting vec-
tor (DOTAGA-(I-y)fk(Sub-KuE)) with Copper-64 (**Cu)
and to examine its physicochemical properties and phar-
macokinetic characteristics. Healthy adult rats of Wistar
strain were used to carry out experiments through ex
vivo biodistribution with intravenous radiopharmaceutical
administration of (7+1.5) MBq. Target organs and tissues
were harvested 60 min post-injection.

Also, in vitro radiochemical stability of radiolabeled
molecule **Cu-DOTA-PSMA was studied with TLC
method, 24 h post preparation of the product.

The obtained data showed a low uptake (<0.45 % IA g'l)
in the majority of organs, except for the liver (1.21+
0.48 % IA g™) and the kidneys (6.10+0.98 % IA g™),
indicating them as clearance organs.

The in vitro stability study confirmed a relatively high
stability and the product can be safely used during that
period.

Keywords: radiopharmaceuticals, biodistribution,
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Ancrpakrt

Pa3BojoT Ha HOBH pamuodapmaneBTCKu mpenapaTy 3a
JIMjarHo3a | 3a Tepaldja € KIIy4eH BO CTPEMEXOT KOH
HEePCOHAIU3NPAH MPUCTAIl BO TPETMAHOT Ha OOJHHUTE
co MaynurHu 3abonyBama. KoH3HMCTEeHTHATa eKcripecH)ja
Ha TMpocTaTa CHeNU(PUIHAOT MEMOpPAHCKH aHTHTEH
(PSMA) kaj MeTacTaTCKd KapLHHOM Ha MPOCTAaTa HH
JlaBa MO’KHOCT 32 UCTPaXKyBambe CO KOe Ke ce IPOoHaje
pelleBaHTHA paIHOaKTUBHO o0eekaHa MOJIEKYJIa CIie-
nuduyHa 3a npocrarara. PaguodapmaneBTckuTe mpe-
napaté INTO C€ KOPHCTaT BO KJIMHUYKAaTa Ipakca
OapaaT eTHOCTaBHA MPOLEAYPA 33 PATN000ETICIKYBAHE
(paguocunTe3a), 100pa YYBCTBUTECITHOCT KOH IIETHHOT
OpraH 1 MeTabOJIMYKa CTAOUITHOCT.

IlenTa Ha oBaa cTyamja Oeire a ce 00EIEKH PaTHO-
usororor Gakap-64 (**Cu) co GudyHKIMOHATHIOT Xera-
top, DOTA xoBanenTHo Bp3an 3a PSMA monekynara
(DOTAGA-(ly)fk(Sub-KUE)) u ma ce ucrnmraat ¢u-
3WYKO-XEMICKUTE U (papMaKOKHHETHIKUTE KapaKTepuc-
THKH Ha TAaKBHUOT pajguodapMaleBTCKU Ipernapar. 3a
CIIPOBE/IyBamke HA EKCIIEPHUMEHTOT CO X-ViVO Grorc-
TpuOynrja 0ea KOPUCTCHH 3PaBU CTAOPIU O COjOT
Wistar, Bo xou pagnodapMarieBTCKHOT Tpenapar Oerire
uHjekTupan uaTpaBencku (7+1,5) MBQ. Xusothure
Oeca KPTBYBaHH a OpraHUTE U TKHBATa O HHTepec Oca
u3BajseHn 60 MUHYTH 110 HHjEeKTHpame. IN-Vitro pamuo-
XeMuckara crabumHocT Ha 'CU-DOTA-PSMA Geme
npoyuyBana co TLC meron, 24 gaca o paano0enexy-
BamkETO Ha paanodapMarieBTHKOT.

Crynujata ox OmoaucTpuOylMja TOKaXka HHUCKA aKy-
mynammja (<0,45% IA g-1) Bo opraHute, OCBEH BO
upuuot apo6 (1,21+£0,48 % IA g-1) u 0ybpesure (6,10
10,98% IA g-1) mTo HM MOCOYYBa JieKa eMMMHHAI]aTa
Ha OBOj pagMo(apMaIleBTCKH IpermapaT ce OJBUBA
[JIABHO MpeKy oBue opranu. IN-vitro cryaujara 3a cra-


mailto:maja.chochevska@gmail.com

Chochevska M. et al.

108

OMJIHOCT ITOKa)ka BMCOKA CTAOMIIHOT INTO 3HA4YH JeKa
MperaparoT Moke 0e30eqHO Ja ce KOPUCTH BO TOj
MEPUO]I.

Kayuynu 360poBu: paarodapManeBTCKH Mperapar,
ouomuctpudymmja, PSMA, cTaopiy, cTabHIHOCT

Introduction

Although positron-emission tomography (PET) imaging
with 18-fluorodeoxyglucose (**F-FDG) is one of the
most powerful tools for detecting and monitoring
numerous oncological diseases, the development of
different more specific diagnostic radiopharmaceuticals
is an important endeavor that can lead to better mana-
gement of patients with malignant diseases [1-6]. Du-
ring the development of new radiopharmaceuticals,
biodistribution studies are essential experiments. It is a
critical step that could provide safety and dosing
information for radiolabeled molecules designed for in
vivo application in PET.

Radiopharmaceuticals (RFs) labeled with various copper
radioisotopes, especially **Cu-based RPs, have been very
attractive for PET molecular imaging in the last decade.
The special interest in %*Cu is due to its physical pro-
perties (Ty,=12.7 h, 17.4% B, E(R8")max=0.656 MeV;
39% R, E(R) max=0.573 MeV) showing that this
positron emitter has a longer half-life than **F, enabling
central production, the possibility of shipment and
suitability for visualization at different time points up
to 48 h. Low positron energy is another favorable oppor-
tunity for imaging with better spatial resolution, similar
to Fluorine-18 but better than Galium-68, which is the
most commonly used positron-emitting isotope for
clinical management of patients with prostate cancer.
On the other hand, ®*Cu has a low sensitivity due to its
low positron decay fraction (17.4%) in comparison with
18 (97%) and ®*Ga (88%) [7-11].

Another research interest for ®*Cu is its immense po-
tential to react with different types of chelators consi-
dering good radiometal coordination chemistry [12-
14]. Different bifunctional chelators (BFCs) have been
labeled with ®*Cu as simple chelators with reactive func-
tional groups that can be covalently bonded to a targe-
ting molecule (peptide, antibody, nanoparticle) and can
form Kinetically stable complexes with the radiometal
in order to avoid an accumulation of radioactivity in
the background tissues [15-24]. These chemical proper-
ties of **Cu-complexes of the bifunctional chelator also
present an opportunity for radiochemists to elaborate
the pharmacokinetics and control the metal complex
properties (overall charge, lipophilicity, size, different
target-specific binding and biodistribution) [3,11,25].
PSMA, as a transmembrane protein significantly ex-
pressed in the prostate cancer cells compared to benign
prostate tissue cells and normal prostate cells, can be

used as a marker of tumor biological aggressiveness
[26]. A large number of publications over the last few
years presented the possibilities for modifications of
the PSMA peptide labeled to a different radiotracer. In
this literature, there are many studies that describe
improving the success of radiopharmaceutical develop-
ment related to its efficacy, safety, and metabolic sta-
bility. The latest preclinical and clinical research in the
field were '®F-labelled-PSMA [27-31], ®Ga-PSMA [32-
36] for PET imaging or for SPECT, *™Tc-PSMA [37-
43]. The most prominent designed matched pair for
imaging and therapy of prostate cancer for PSMA-
inhibitor, till now is **Ga-PSMA/"'Lu-PSMA as a
DOTA-conjugated complex, due to its availability as a
generator product [43,44-50]. A literature review has
shown that ®*Cu is a promising radionuclide for PSMA
inhibitors and offers further improvements in diagnos-
tics and therapy of prostate cancer in different types of
tumors [7,10,18,20,24,40,51-60]. Finally, having in mind
all strengths of ®Cu mentioned above, future efforts
might be aimed at transforming ®Ga/*""Lu in ®*Cu/®’Cu
matched pair or only copper-64 as a theragnostic agent
[9,56,61-63].

Methods
General

All chemicals and solvents used were obtained from
commercial sources with analytical grade and were
used as received without any further purification.
Radiopharmaceutical precursor which contains **Cu?*,
a radionuclide of copper, as copper (®*Cu) chloride
([**cu]CuCly) in HCI 0,1N solution was obtained by
Sparkle S.r.l, Montecosaro, Italy. Commercially available
chemical precursor as a linear peptide with five amino
acids and a covalently bound chelator DOTA (Glu-
CO-Lys[(Sub)DLys-DPhe-DTyr(31)-DOTAGA]
trifluoroacetate) was purchased from piCHEM, Austria.
All other chemicals and solvents were purchased from
Sigma-Aldrich.

Preparation - Radiolabeling

DOTA-PSMA precursor (250 pg peptide) was dissol-
ved in acetate buffer (2 ml; pH 5.5). Afterwards, radio-
labeling of 400 pL DOTA-PSMA solution with [**Cu]
Cu** radionuclide was performed. The maximum amount
of 64-copper radioactivity was 370 MBq. The reaction
mixture was kept at room temperature (24°C+2°C) for
labeling reaction at least for 60 min. Radioactivity
measurements were made with a VDC 505 dose calib-
rator (COMECER, Netherlands).

Quiality control of the radiolabeled complex

Quality control analysis for the sample included measu-



109

PSMA

rement of pH, visual inspection, radiochemical purity,
sterility and bacterial endotoxin test. Radiochemical
purity and yield of the radiolabeled complex were per-
formed with Raytest miniGita Star TLC instrument. Five
pL aliquots of the radiolabeled solution was analyzed
on a silica gel glass coated TLC plate using methanol/
aqueous ammonium acetate 10% (1:1) as a mobile
phase. Monitoring of the radiochemical stability by
TLC method was conducted 24 h post preparation,
keeping it at 24+2°C.

Ex vivo biodistribution

Two anesthetized rats with diethyl ether (weight 300+
15 g) were i.v. injected via the tail vein with 100 puL
84Cu-DOTA-PSMA (7+1.5 MBq). At 1 h p.i., the rats
were sacrificed by ether anesthesia; organs and tissues
of interest were harvested, assayed for radioactivity
and weighed. The tail was cut above injection site and
was taken into calculations. The radioactivity accumu-
lation data were reported as a percentage of injected
activity per gram of tissue (%ID/g) assessed with a
calibrated dose calibrator, Capintec (Mirion Techno-
logies, USA). The percentage of injected dose per gram
(%ID/qg) for different organs was calculated by dividing
the decay corrected activity of each tissue (A) with the
mass of each tissue/organ in grams.

The animal experimental methods were approved by
the Institutional review board, and were conducted adhe-
ring to the ethical principles for the care and use of la-

boratory animals in accordance with the Law on Protec-
tion and Welfare of Animals in the Republic of North
Macedonia.

Results
Radiochemistry

A cold kit of the chemical precursor was directly
labeled with ®*Cu®*. Using a direct labeling method, a
suitable labeling condition of %*Cu®* was achieved at
room temperature. Visual inspection showed that the
solutions remained clear, particulate-free, and pH va-
lues were within the acceptable limits of 4-9. The
measurements showed more than 95% of radioche-
mical yield. Radiochemical stability of the radiolabeled
complex using TLC at 1h, 6h, 12h, 18h, and 24h post
preparation was analyzed. The results showed that the
stability of the product did not decrease during that
period.

Ex vivo biodistribution

Biodistribution data for rats are presented in Figure 1.
Results are expressed as a percentage of injected
radioactivity dose per gram of tissue. A small sample of
blood, skeletal muscle, and bone were taken and weighed.
All other organs were measured in their entirety.

The distribution results 60 min post-injection of ®*Cu-
DOTA-PSMA in rats for the majority of organs (blood,
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Fig. 1. Ex-vivo biodistribution of ®*Cu-DOTA-PSMA in healthy rat tissue

heart, lungs, spleen, skeletal muscle, bone (femur), brain,
salivary glands and thyroid) showed no significant
accumulation of the radiotracer (<0.45% IA g™), higher
uptake in the liver (1.21+0.48% IA g-1) and the highest
in the kidneys (6.10+0.98% IA g-1).

Discussion

Radiochemical stability results demonstrate that **Cu-

DOTA-PSMA has good stability as a result of non-
specific binding of copper to peptide, which is rela

tively easily controlled by maintaining pH value bet-
ween 4.5 and 5.5. Also, the complexation Kinetics of
Cu®* is such that complex formation is rapid, while
dissociation is slow enough for a good in vivo kinetic
stability [60,64-66].
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Radioactivity accumulation measurements in our study
showed a rapid clearance from most normal tissues,
such as blood, heart, lungs, spleen, skeletal muscle, bone
(femur), brain, salivary glands and thyroid. Higher up-
take was observed in the liver (1.21+0.48% IA g™) and
the highest in the kidneys (6.10+0.98% IA g™) (Figure
1). It indicated that the **Cu-DOTA-PSMA is mainly
metabolized through hepatobiliary and kidney tissues.
Renal uptake of the *Cu-DOTA-PSMA is partially due
to the route of excretion of these radiotracers [53,64,67].
Distribution pattern of radioactivity in this experiment
was consistent with the available preclinical data,
taken from literature for the same or similar sequences
of PSMA molecule. Biodistribution studies performed
in normal mice showed also high uptake in kidneys
and relatively high uptake in the liver [25,53,68-71].
Further studies with slightly modified peptide-conjugated
compounds have to demonstrate their potential for
lower accumulation in these two organs. Depending on
the amino acid sequence, peptides can greatly differ in
pharmacokinetic properties. In most cases, improvement
of these properties is necessary.

DOTA covalently bound to a PSMA targeting vector
(DOTAGA-(I-y)fk(Sub-KUE)) with Copper-64 (64Cu)
can become a candidate for future clinical trials.

Conclusions

%4Cu-complex of the bifunctional chelator with pros-
tate-specific membrane antigen (**Cu-DOTA-PSMA)
as a new compound was readily obtained in a single
reaction step by standard labeling with good yields.
Altogether, our stability results have shown that this
novel radiotracer complex with PSMA molecule is an
interesting alternative to the existing bifunctional che-
lators, such as DOTA for %*Cu-based radiopharma-
ceuticals. Ex vivo biodistribution using healthy rats, 60
min post-injection showed low radioactivity accumu-
lation in healthy tissues with slightly higher accumu-
lation in the liver and the kidney. The percentage of
radioactivity in the kidney per gram of tissue was not
more than 7% and, in the liver, not more than 1.5%.

Acknowledgment: We want to express our gratitude to
the Faculty of Natural Sciences and Mathematics in
Skopje for providing the rats.
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KUE))
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Abstract

One of the most popular aesthetic surgery procedures
is blepharoplasty. Preoperative planning and tissue resec-
tion can reduce complications and improve outcomes.
Although some patients want blepharoplasty to address
age-related changes in the skin of their eyelids, the
procedure is more of a sculpture and contouring of the
overall aesthetic unit. In this paper we present the his-
tory, basic anatomy, indications and surgical technique
of upper and lower blepharoplasty. The importance of
the preoperative patient evaluation for blepharoplasty
has also been stated. We present our experience in
blepharoplasty surgery done at the University Clinic
for Plastic and Reconstructive Surgery in a three-year
period, along with the complication rate and outcome.
We have briefly described the techniques of standard
upper and lower eyelid blepharoplasty. Practically, the
rejuvenation of this complex anatomical area requires
a combination of therapies including fat excision,
repositioning or transfer, simultaneous brow or mid-
face lift, and adjunctive treatment for skin resurfacing
and periorbital hollows.

Keywords: blepharoplasty, upper eyelid, lower eyelid,
complications

AmncTpakrt

Enna o HajmomymapHHTE NpOLIENIYpPH BO €CTETCKa
xupypruja ¢ Omedaporniactukara. [IpemomnepatuBHO
[UTAHUPAhEe U TKUBHA PECEKIHja MOXE Ja MOMOTHAT
Jla ce HamaJlaT KOMIUIMKAIMUTE | J1a ce ToJo0par pesyii-
Tarute. lako HEeKOW MAIMEeHTH cakaaT Oiedaporuiac-
THKaTa J1a TH PEIIN IPOMEHUTE IIOBP3aHU CO BO3PACTa
U cTapecthe Ha KO)KaTa Ha HUBHUTE OYHM Karall, oc-
Tamkara € moBeke o1l opopMyBambe H KOHTYpUpPAhE HA
€/IHA IIeJIa eCTeTCKa equHnIa. Bo 0BOj Tpyx ja mpe3eH-
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TUpaMe HCTOpHjaTa, OCHOBHATA aHATOMM]ja, WHIHKA-
IIUUTE W XUPYPIIKATa TEXHUKA HA TOPHATA U JOJHATA
onedaporuactuka. HaBenena e n BaxxHOCTa Ha Ipea-
olepaTHBHATa eBajyallfja Ha MalUeHTOT 3a Oyedapo-
actuka. Bu ro mpeTcraByBaMe HAIIETO UCKYCTBO OJT
orepanujata Ha OyiehaporuiacTiKa HalmpaBeHa Ha Ha-
nraTa KJIMHUKA BO IIEPUO O[] TPY FOAMHH, CTAlKaTa Ha
KOMIUIMKAIMKH U UCX0A0T. HakpaTko Tv omnwuiinaBme
TEXHUKHUTE Ha CTaHJapAHa OnedaporuiacTuka Ha TOp-
HUTE U JOMHHUTE OYHM Kamanu. [IpakTHYHO, Hoamiia-
JyBalETO Ha OBaa CJIOXKCHAa aHaTOMCKa obOjact Oapa
KOMOMHAIIMja Off Tepalliy, BKIYYyBajKd OTCTPaHYyBabe
Ha MacHO TKHBO KaKO M HETOBO PETIO3UIIMOHUPALE MU
TpaHchep, CUMYITAHO MOJWIHYBamkbe HA BErHTE MM
CpenuHaTa Ha JIMIETO W JIONOJHUTENIeH TpeTMaH 3a
00HOBYBam¢ Ha MOBPIIMHATA HA KOXAaTa U Mmepuopou-
TaJTHUATE BIUIAOHATUHU.

Kuryunu 300poBu: 6nedaporiactuka, TOpeH OYeH
KaIak, JI0JIeH OYeH KalakK, KOMIUTHKAIUK

Introduction

The history of blepharoplasty dates back to more than
2000 years ago when Susruta described eyelid surgery
in the Susruta-tantra. Also, about 25 A.D. Aulus Cornelius
Celsus, a first century Roman philosopher, described
the excision of upper eyelid skin for the “relaxed
eyelid” in his De re Medica. The first medical illustra-
tion of the aging eyelid was published in 1817 by
Beer. One year later Von Graefe first used the term
‘blepharoplasty” to describe a case of eyelid recon-
struction following a cancer resection. In 1844 Sichel
described “ptosis adiposa” as a condition by which the
excessive upper eyelid skin fold was filled with fat.
Fuchs later correctly recognized the role of the fascia
attachments between skin, orbicularis, tarsus, and the
levator in the development of the supratarsal skin fold
and the importance of its recreation. In 1907, the
American surgeon Conrad Miller wrote one of the first
books on cosmetic surgery entitled Cosmetic Surgery
in the Correction of Facial Imperfection. Suzanne Noel,


mailto:bdzonov@yahoo.com

Dzonov B. et al.

114

a Parisian surgeon, wrote a book on cosmetic eyelid
surgery. In the 1950s Castanares detailed the anatomy
of the eyelids and made a contribution by identifying
the role of orbicularis resection. Flowers in the 1970s
introduced the supratarsal fixation for the low eyelid
crease [1].

One of the most popular aesthetic surgery procedures
is blepharoplasty. Preoperative planning and tissue re-
section can reduce complications and improve outcomes.
Although some patients want blepharoplasty to reduce
age-related changes in the skin of their eyelids, the
procedure is more of a sculpture and contouring of the
overall aesthetic unit. Skin texture changes with loss
of elasticity and wrinkle formation, fat redistribution,
enophthalmos, and anterior fat displacement with a
lower eyelid orbital fat prolapse characterize the aging
process in the eyelid complex. A local examination and
surgical treatment strategy can achieve best results
once the origin of the deformity and the accompanying
periorbital anatomy are identified [2].

This surgery is a procedure of treating abnormalities,
deformities, and disfigurations of the eyelids for func-
tional, aesthetic, or both purposes. The most prevalent
reason is cosmetic one, in which extra skin and fat are
removed and/or redistributed to improve appearance
[3]. Upper eyelid blepharoplasty is often paired with a
ptosis surgery since the upper eyelids are drooping or
ptotic in many situations. The levator aponeurosis is
relocated on the tarsal plate and the upper eyelid
height is titrated. Excess skin and fat are removed once
the upper eyelid height is determined to produce a
more youthful appearance. Upper blepharoplasty, on
the other hand, may be recommended for functional
reasons, such as upper eyelid fat, orbicularis hypertro-
phy or laxity, or skin laxity. In most cases, levator
dehiscence is the cause of upper eyelid ptosis. Infec-
tions, trauma, tumors, and inflammation can all lead to
dehiscence. Myasthenia gravis, trauma, orbital or eyelid
tumors, congenital ptosis, third nerve palsy, or Horner
syndrome are some of the less prevalent reasons of
upper eyelid ptosis. Before performing a correction,
it's critical to make sure the ptosis is caused by levator
dehiscence. Advancement of the levator will not pro-
vide adequate lift if there is inadequate levator function
(less than 4 mm), hence a frontalis sling technique is
required to elevate the eyelid [4]. Shortly, we will give
a quick review of the anatomy of the upper and lower
eyelid.

Anatomy

Anatomy of the upper eyelid [5] (Figure 1):

1. The 4 layers contribute to the fascial framework
of the upper eyelid.

2. The first is the orbicularis (superficial) fascia.

3. The second layer is the deep fascia of the upper
lid and acts to retain the orbital fat.

4. The third layer is the levator aponeurosis.

5. Tarsus.

Fig. 1. Anatomy of upper eyelid

Lower eyelid anatomy [5] (Figure 2):

1. The lower lid margin commonly rests 1-2 mm
above the inferior border of the limbus, making a
gentle S curve.

2. The delicate skin of the lower eyelid is closely
adherent to the underlying tarsus superiorly.

3. The orbicularis oculi muscle is closely adherent to
the overlying periorbital skin and is designated
into three zones: pretarsal, preseptal, and orbital
regions.

4. Orbital septum.

Inferior tarsal

Tarsus muscle

Extension of retractors
1o inferior fomix

Lockwood's

Fig. 2. Anatomy of lower eyelid
Material and methods

This study was performed at the University Clinic for
Plastic and Reconstructive Surgery in Skopje, North
Macedonia. In a three-year period, from 2018 to 2020,
there were a total of 118 patients, of whom 79% were
females and 21% were males, with mean age of 44.5
years (range 35-60).

Surgical technique

The upper lids should be injected superficially, with
2% lidocaine with 1:100,000 epinephrine using a 27 to
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30-gauge needle. Skin incision can be made either
with a No 15 Bard Parker blade or the radiofrequency
monopolar cautery. Conservative fat excision can be
performed as part of upper lid blepharoplasty. Retro-
orbicularis oculi fat can be accessed beneath the lateral
orbicularis overlying the superior orbital rim. Resection
has been described to help decrease heaviness of the
upper lid and lateral brow. The sub-brow fat pad can
be repositioned during wound closure with use of
eyelid suspension sutures. This can be done with two
to three absorbable sutures that incorporate the orbicu-
laris from the lower and upper edge of the incision
along with the superolateral arcus marginalis. These
sutures might result in early over-correction of the upper
eyelid leading to lagophthalmos, which improves within
days after the surgery. The skin incision can be closed
using running or interrupted sutures with various ab-
sorbable or permanent materials [6]. As for transcuta-
neous lower lid blepharoplasty, the ‘skin pinch’ tech-
nique is ideal for skin laxity alone, with no fat prolap-
se. It is approached through a subciliary incision with
the skin elevated off the orbicularis. The amount of
skin to be resected can be estimated with a skin pinch
between forceps. Redundant skin can be removed con-
servatively and redraped without disturbing the under-

lying orbicularis. The more aggressive ‘skin-muscle
flap’ method is also approached through a subciliary
incision, undermining the skin and orbicularis. The
pretarsal orbicularis fibers should remain intact, and
the skin and preseptal orbicularis are elevated as one
flap. Dissection can be continued along the orbital sep-
tum to the level of the orbital rim. Periorbital fat is
approached through small incisions in the septum.
Orbicularis muscle fibers and skin can be excised at
closure; however, damage to the orbicularis may lead
to lower lid malposition and orbicularis denervation [7].

Results

The study included a total of 118 patients, of whom
79% were females and 21% were males (Figure 3), with
the mean age of 44.5 years (range 35-60). The inciden-
ce of complications was 8.5 % (n=10). The complica-
tions (Figure 4) were 1 patient with hematoma (10%)
that was treated with conservative care. Six patients
had chemosis (60%); 70% of patients were with
canthopexy, which at the end spontaneously resolved.
Two patients had asymmetry (20%) and both of them
were managed with retraction. Only 1 patient was with
ectropion (10%), which was surgically treated.

Gender

M females W males

Fig. 3. Gender distribution among patients with blepharoplasty

Complications

70%
60%
50%
40%
30%
20%
10%
o IR

Haematoma Chemosis

asymmetry

ectropion

m Complications

Fig. 4. Percentage complications in patients with blepharoplasty
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Discussion

Preoperative patient evaluation for blepharoplasty should
document medical and ophthalmologic history. Oph-
thalmologic history should include vision, corrective
lenses, trauma, glaucoma, allergic reactions, excess
tearing, and dry eyes. Cahill KV et al. [8], in their
study state that preoperative indications for upper
blepharoplasty should include margin reflex distance 1
(MRD(1)) of 2 mm or less, superior visual field loss of
at least 12 degrees or 24%, down-gaze ptosis impairing
reading and other close-work activities, a chin-up
backward head tilt due to visual axis obscuration,
symptoms of discomfort or eye strain due to droopy
lids, central visual interference due to upper eyelid
position, and patient self-reported functional impairment.
Upper eyelid dermatochalasis is the loss of elasticity
and support in the skin. It can create a fold of excess
upper eyelid skin, which can impair the function of the
eye, including supero-lateral visual field obstruction.
Evaluation of pre-septal and eyebrow fat pads is im-
portant in redefining the superior sulcus. Assessment
of patient's old photographs aids the surgeon in resto-
ring the youthful look. Upper eyelid ptosis should also
be noted, since it can be corrected simultaneously. As
Naik MN et al. [9] state that lower eyelids should be
assessed for skin excess and fat herniation, which typi-
cally presents as medial, central, and lateral fat pads.
Downward displacement of the lateral canthus can
result from disinsertion, laxity, or the presence of a
prominent eye. Lower lid distraction test can determi-
ne the degree of laxity and guide lower eyelid canthal
repositioning. The posterior displacement of the orbital
rim in relation to the anterior cornea and lower lid
margin, a negative vector, should be noted preoperati-
vely. Brow ptosis is assessed by evaluating the position
of the eyebrow in relation to the superior orbital rim.
Asymmetry in the upper and lower eyelids and brow
position is common and should be recognized and
addressed individually.

Lyon DB et al. [10], in their paper state that upper lid
blepharoplasty is a procedure associated with a high
level of patient and surgeon satisfaction. New insights
into the anatomic underpinnings of the periorbital aging
process have enabled more successful and reprodu-
cible surgical results. In this paper, we have given a
detailed description of the relevant anatomy and
integrated it into the surgical philosophy for upper lid
blepharoplasty. Preoperative markings should be made
with the patient sitting upright in neutral position with
the brow properly positioned. The eyelid crease is si-
tuated above the ciliary margin approximately 8 to 9
mm in women and 7 to 8 mm in men. The lower limit
of excision should be along the eyelid crease, and the
lateral extent of the marking should be limited by an
imaginary line joining the lateral end of the brow to
the lateral canthus. Possible complications include upper

eyelid retraction with scleral show from anterior lame-
llar inadequacy, lagophthalmos, acquired diplopia and
corneal exposure. The most common complication of
cosmetic surgery is failure to meet patient's expectations.
This can be avoided by preoperative counseling and
identifying reasonable expectations. There have been
no long-term outcomes studies for upper eyelid blepha-
roplasty. However, because of natural aging, the bene-
fits of an upper blepharoplasty should endure at least a
decade. If fat is removed properly, very likely pseudo-
herniation of orbital fat will not occur in a long period.
As previously said, the opposite consequence, hollowing,
will pose the greatest problem in the coming years.
The descent of the brows is a significant aspect in de-
termining the lifespan of an upper lid blepharoplasty.
This condition will increase hooding by creating a
pseudoredundancy of upper eyelid skin. Aging can lead
to a number of aesthetic changes in the lower eyelid.
Common complaints include eyelid bags, circles under
the eye, wrinkles around the eye, or a tired look. Ana-
tomically, relaxation of the orbital septum, orbicularis
muscle, and skin can cause protrusion of intraorbital
fat leading to eyelid bags. The traditional procedure in
lower eyelid blepharoplasty was to remove the pseudo-
herniated fat via skin incision. A recent, more conser-
vative approach has included repositioning of the her-
niated fat in cases of tear through deformity into the
subperiosteal space. Both these approaches may be
accompanied by strengthening procedures for the ate-
nuated septum or septorrhaphy [11]. Severe complica-
tions, such as visual loss from orbital hemorrhage,
orbital injection, or posterior optic nerve infarction are
extremely rare, but have been described. Other
possible complications are lower eyelid retraction with
scleral show, lagophthalmos, corneal exposure and
acquired strabismus [12].

Mack WP et al. [13] in their paper Blepharoplasty
complications clearly state that when we do upper and
lower lid blepharoplasty, it is recommended to be done
with preservation of orbicularis muscle and its inner-
vations. Regarding cosmetic eyelid surgery, the surgeon
should strive to avoid skeletonization and hollowing
deflation by repositioning and reinforcing tissue with
an emphasis to restore fullness to achieve facial aesthetic
balance between the forehead, eyelids, and mid-face.
A combination therapy is also possible when applying
hyaluronic acid fillers, botulinum toxin or autologous
fat transfer in this area.

Conclusion

We have briefly described the techniques of a standard
upper and lower eyelid blepharoplasty. Practically, the
rejuvenation of this complex anatomical area requires
a combination of therapies including fat excision,
repositioning or transfer, simultaneous brow or mid-
face lift, and adjunctive treatment for skin resurfacing
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and periorbital hollows. Patients with pseudoherniated
fat pads in the upper and lower eyelids, as well as excess
skin and hooding in the upper eyelids, might consider
blepharoplasty. While the results of the device used -
cold steel vs. laser - are not conclusive, it appears that
the transconjunctival technique is favored in the case
of lower lid. Patients should anticipate to look less tired
after these treatments, and should be informed about the
risks and recovery time associated with blepharoplasty.

This type of surgery is a common and very successful
procedure to erase the aging changes of the upper
periorbital region. A precise preoperative evaluation,
thorough understanding of the patient’s goals and
careful planning and execution of a procedure that
involves an appropriate lifting and resection of the soft
tissue from the eyelid and eyebrow are used to restore
a more youthful upper facial appearance. Serious com-
plications of upper blepharoplasty are rare and are mi-
nimized by proper patient preparation and education.
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Abstract

Introduction. The normal postmenopausal endometrium
should appear thin, homogeneous and echogenic. Endo-
metrial cancer causes the endometrium to thicken,
appear heterogeneous, have irregular or poorly defined
margins, and show increased color Doppler signals.
Aim. To examine the correlation between endometrial
echogenicity and the risk of endometrial malignancy in
postmenopausal women.

Methods. This was a prospective clinical study invol-
ving 120 postmenopausal patients treated at the Uni-
versity Clinic for Gynecology and Obstetrics-Skopje,
divided into two groups: control and examined. The con-
trol group included 40 postmenopausal patients, hospita-
lized and operated on due to urogenital pathology. The
examined group consisted of 80 patients divided into
two subgroups — a group with uterine bleeding and the
other one without uterine bleeding. According to the
ultrasound verified thickness of the endometrium, the
two subgroups were divided according to endometrial
thickness into: the first group with endometrial thick-
ness from 5-8 mm,; the second from > 8-11mm and the
third group above 11 mm. We made ultrasound exami-
nation by measuring the echogenicity of the endomet-
rium in both groups of patients as well as in sub-
groups, which were also divided into other subgroups
according to endometrial thickness.

Results. The probability of endometrial malignancy
was significantly increased by 4,938 in heterogenous
endometrium.

Conclusion. There are many examples of intratumor
heterogeneity in endometrial malignancy, either at the
morphologic or the molecular level. Attention should
be paid so as not to miss minor subpopulations of
tumor cells with diagnostic and prognostic relevance
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malignancy

Ancrpakrt

BoBen. HopMaiHHOT mocTMeHOIay3aleH eHI0METPUyM
VATPACOHOTPAaCKU M3IIIENa TEHOK, XOMOT€H M €XOTeH.
AOGHOPMAITHHOT €HIOMETPUYMOT TPEIU3BHKYBa 3ryC-
HyBambe Ha €HAOMETPHYMOT, U3IJIea XeTepOreHo, MMa
HETPaBUITHA WK c1a00 JeUHUPAHA MaprUHU U ITOKa-
JKyBa 3rOJIEMEHHU KOJIOp JOTUIEp CHTHAIH.

Ien. ma ce ucnura Kopenanujata moMery eHIOMETpH-
jaJTHa €XOTeHOCT M PU3HMKOT O]l CHIAOMETpPHjaJIeH Ma-
JUTHAUTET Kaj >KEHH BO MTOCTMEHOTIAY3a.

Metoau. OBa e MpOCHeKTHUBHA KIIMHUYKA CTyAHja KOja
BiTyuyBa 120 mocTMeHOMNay3aIHU MAIUEHTKH TPEeTHpa-
HU Ha YHUBEP3UTETCKATa KIIMHUKA 32 THHEKOJIOTH]ja U
akymepcTBo-CKorje, mojieneHa Bo JIBE TPYyMH: KOHTPOI-
Ha U UcnMTyBaHa Ipyna. KoHTponHaTa rpyna BKIIydyBa
40 mocTMeHONay3aJIHH MAIMEHTH, XOCTUTAIN3UPaHT U
oTepUpaHy MOpaau yporeHUTanIHa naronoruja. Mcmu-
TyBaHarTa rpymna ce cocroeuie oj 80 MmanueHTu noxe-
JCHH BO JBE MOATPYMHU-TpymaTa coO KpBapeme Ha
MaTKarta U IpyraTta 0e3 KpBapeme Ha matkaTa. Cropen
yATPa3ByK NpoBepeHa JeOesHa Ha €HJOMETPUYMOT,
IBETE TOATPYIH CO M 0e3 KpBapewme TI'H HOACIHBME
criopen nebenrHaTa Ha CHIOMETPUYMOT BO: TIPBaTa CO
nebenrHa Ha eHJOMETpUyM 011 5-8 MM; BTOpaTa 01> 8-
I1mm u tperara mag 11mm. HampaBuBme yntpasBydeH
TIpETJIe]] CO CIE/IeHhe Ha €XOreHOCTa Ha eHIOMETPHYMOT
Ha obeTe TPy Ha NAUEHTU U HUBHUTE IIOATPYIIN.
Pe3yararu. BepojaTHOCTa 32 SHIIOMETPHjaTHA MaJIHT-
HOCT € 3HAYUTENHO 3rojieMeHa 3a 4,938 maru kaj ma-
[IMEHTKHU CO 3roJIeMEHa €XOr€HOCT Ha €HAOMETPHYMOT.
3akuy4ok. [TocTojaT MHOTY IprMeEpH HA HHTPAaTyMOpHA
XETEPOTreHOCT Kaj CHAOMETpHjalIeH MATUTHUTET, OMIIO0
Ha MOP(OJOMIKH WM HA MOJIEKyJIapHO HHBO. Tpeba
Jla ce MOCBETH BHUMaHHE 3a Jla He Ce IPOMYyIITAT Ma-
JHTe CYOIOMyNalyy Ha KJIETKHTE Ha TyMOPOT CO AWjar-
HOCTHYKA ¥ IPOTHOCTHYKA BaXKHOCT.

Kiyunu 300poBu: nocTMeHONIay3a, €XOT€HOCT,
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Introduction

Endometrial carcinoma (EC) shows intertumoral hete-
rogeneity at the morphologic level, with different his-
tologic types that have different morphologic features.
The two most frequent types are endometrioid EC, and
serous carcinoma, which have different risk factors, prog-
nosis, patterns of metastasis, and microscopic appearance
[1,2]. There is also intratumoral morphologic hetero-
geneity. There is evidence that morphologic and mole-
cular features are heterogeneously present in different
tumor cell clones in a high proportion of ECs. There is
a wide spectrum of heterogeneous tumors, ranging
from EEC, with subtle variations in cytologic patterns,
to mixed tumors, composed of 2 different histologic
types (i.e., endometrioid EC and serous carcinoma) in
the same tumor. Tumor heterogeneity may have an
important clinical impact, since it can be a challenge to
identify minor tumor cell populations that may have an
impact on diagnosis, prognosis, and therapeutic deci-
sions. Endometrial cancer is the most common gyneco-
logic cancer and 90% of cases occur in women over
50 years of age [3]. Ultrasound signs that are more spe-
cific for endometrial cancer are a heterogeneous endo-
metrium with color flow or an indistinct endometrial-
myometrial interface [4]. Cystic areas may be observed
in cases of atrophic endometrium, hyperplasia, polyps,
or cancer and the presence of cysts in the endometrium
is nonspecific [5].

Aim

The purpose of the study was to investigate the predic-
tive role of heterogeneous endometrium in the early on-
set of endometrial malignancy in postmenopausal patients.

Material and methods

This was a prospective clinical study involving 120
postmenopausal patients treated at the University Cli-
nic for Gynecology and Obstetrics-Skopje, divided into
two groups: control and examined. The control group
included 40 postmenopausal patients, hospitalized and
operated on due to urogenital pathology. The examined
group consisted of 80 patients divided into two sub-
groups-a group with uterine bleeding and the other one
without uterine bleeding. According to the ultrasound
verified thickness of the endometrium, the two sub-
groups were divided according to endometrial thickness
into: the first group with endometrial thickness from 5-8
mm; the second from >8-11 mm and the third above
11 mm. We made ultrasound examination by measuring
the echogenicity of the endometrium in both groups of
patients as well as in subgroups, which were also divi-

ded into other subgroups according to endometrial
thickness.

The study excluded patients in generative reproductive
age, patients who were not able to do fractional explo-
ratory curettage, patients with a personal history of
malignant disease (past or current), patients with a
personal anemia for benign or malignant tumors of the
ovary, breast cancer patients treated with tamoxifen,
patients with any pelvic surgery due to other gynecolo-
gical pathology.

Statistical analysis

The data during the survey were analyzed with the
statistical package SPSS 20.0. The Pearson Chi square
homogeneity test was used to establish an association
between certain attributive dichotomies of the two
groups of patients. The Shapiro-Wilk W test was used
to determine the frequency distribution of certain variab-
les. To test the significance of difference between two
and more numerical variables with regular or irregular
distribution of frequencies the Student’s T-test for in-
dependent samples, the Mann Whitney U test and the
Kruskal-Wallis ANOVA test were used. A significan-
ce level of p <0.05 was used to determine the statis-
tical significance.

Results

According to the echogenicity of the endometrium,
patients in the study were divided into two groups: a)
homogeneous and b) heterogeneous (Table 1). There
were 43(53.7%) patients in the study group with homo-
geneous endometrial echogenicity while heterogeneous
were 37 (46.3%). In the control group, all 40 (100%)
patients had homogeneous endometrial echogenicity.
For p<0.05, a statistically significant difference was ob-
served between the two groups in terms of endometrial
echogenicity (Fisher exact two tailed test: p=0.00001).

Table 1. Descriptive analysis of the sample by groups and
endometrial echogenicity

. Group
Endomejcr_lal Examine Total
echogenicity d Control
H N 43 40 83
OMOGENEOUS o 537506  100%
N 37 0 37
Heterogeneous % 46.25% 0%
N 80 40 120
Total value %  66.67%  33.33%  100%

Fisher exact two tailed test: p=0.00001*, * significant for
p<0.05

Analysis of the examined group according to the
thickness of endometrium and endometrial echogenicity

In the first group with endometrial thickness of 5 mm-
8 mm, 21(58.3%) patients were with homogeneous en-
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dometrial echogenicity and 15(41.7%) with heteroge-
neous echogenicity.

In the second group with endometrial thickness <8 mm
-11 mm, 10(58.8%) patients were with homogeneous

Table 2. Analysis of the examined group according to endometrial thickness and

endometrial echogenicity

Echogenicity

5 mm-8 mm
N 21
Homogeneous 58.33%
Heterogeneous "V\i 411657%
Total value y o

% 45.00%

Subgroups (endometrial thickness)

<8 mm-11 mm <11 mm Total
10 12 43
58.82% 44.44%
7 15 37
41.18% 55.56%
17 27 80
21.25% 33.75% 100.00%

Pearson Chi-square: 1.4207. df=2. p=0.49147, *significant for p<0.05

endometrial echogenicity while the remaining 7 (41.2%)
had heterogeneous echogenicity (Table 2).

In the third group with endometrial thickness <11 mm,
12(14.4%) patients were with homogeneous endometrial
echogenicity, while in the remaining 15 (55.6%) the
endometrial echogenicity was heterogeneous (Table 2).
For p>0.05, there was no statistically significant diffe-
rence between the groups in terms of endometrial echo-
genicity (Pearson Chi-square: 1.4207, df=2, p=0.4915)
(Table 2).

Analysis of the examined group according to
uterine bleeding and endometrial echogenicity

In the group without uterine bleeding, 21(52.5%) pa-
tients were with homogeneous endometrial echogenicity
while in the group with uterine bleeding 22(55%)

Table 3. Analysis of the examined group according to
uterine bleeding and endometrial echogenicity

Endometrial Uterine bleeding Total
echogenicity No Yes value
21 22 43
Homogeneous % 52.50% 55%
N 19 18 37
Heterogeneous % 47.50% 45%
N 40 40 80
Total value %  50%  50%  100%
Pearson Chi-square=0.0503. df=1. p=0.82257,

*significant for p<0.05

patients had homogeneous echogenicity of the endo-
metrium. For p>0.05, there was no statistically signify-
cant difference between the two groups in terms of
echogenicity of endometrium (Pearson Chi-square=
0.0503, df =1, p=0.8226) (Table 3).

Analysis of groups without/with uterine bleeding
according to the thickness of endometrium and
endometrial echogenicity

The analysis of the group without bleeding according
to the thickness of endometrium and endometrial
echogenicity (Table 4). The analysis indicated that the
homogeneous echogenicity of the endometrium was
most frequently present-in 11 (53.4%) patients with an
endometrial thickness of 5 mm to 8 mm, followed by 6
(28.6%) patients with endometrial thickness < 8 mm -
11 mm. In relation to heterogeneous echogenicity of
the endometrium, the majority of patients, 8(42.1%),
had an endometrial thickness of 5 mm-8 mm, followed
by 6(31.6%) patients with endometrial thickness of <
11mm. In patients without uterine bleeding, for p>
0.05, there was no statistically significant difference
between the groups with homogeneous/heterogeneous
echogenicity of the endometrium relative to the
thickness of endometrium (Pearson Chi-square=0.867,
df=2, p=0.6483).

Table 4. Analysis of the group without bleeding according to the thickness
of endometrium and endometrial echogenicity

Endometrial

Echogenicity

thickness Homogeneous Heterogeneous Total value

5 mm-8 mm N 11 8 19

% 52.38% 42.11%

N 6 5 11
<gmm-limm o 28.57% 26.32%

N 4 6 10
<1l1mm % 19.05% 31.58%

N 21 19 40
Total value % 52.50% 47.50% 100%

Pearson Chi-square=0.8667. df=2. p=0.64832, *significant for p<0.05

In patients with uterine bleeding, an analysis was per-
formed according to endometrial thickness and endo-
metrial echogenicity (Table 4). Homogeneous echogeni-

city of the endometrium was most common, found in
10 (45.5%) patients with an endometrial thickness of 5
mm to 8 mm, followed by 8(36.4%) patients with an
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endometrial thickness of <11 mm. Heterogeneous echo-
genicity of endometrium was encountered in 9(50%)
patients with an endometrial thickness of <11 mm, fo-
llowed by 7(38.9%) patients with an endometrial thick

ness of 5 mm-8 mm.

In the group of uterine bleeding, for p>0.05, there was
no statistically significant difference between subgroups
with homogeneous/heterogeneous echogenicity of endo-

Table 5. Analysis of a group with uterine bleeding according to the thickness
of endometrium and endometrial echogenicity

Endometrial

thickness Homogeneous Heterogeneous  Total value

5 g mm N 10 7 17

% 45.45% 38.89%

N 4 2 6
<gmm-iimm -, 18.18% 11.11%

N 8 9 17
<1l mm % 36.37% 50%

N 22 18 40
Total value % 55% 45% 100%

Pearson Chi-square=0.8635. df=2. p=0.64936, *significant for p<0.05

metrium relative to endometrial thickness (Pearson Chi-
square =0.863; df=2, p=0.6493 (Table 5).

Echogenicity of the endometrium was a significant pre-
dictor of endometrial malignancy (p<0.05). Women with

heterogeneous endometrial echogenicity had 4.938 times
[p=0.023, 95% CI=1,243-19,619] likelihood of endomet-
rial cancer compared to women with homogeneous
endometrial echogenicity (Table 6).

Table 6. Binary logistic regression analysis of the predictive role of certain parameters in relation to endometrial

malignancy - examined group

Variable B S.E. Wald
Echogenicity - homogeneous
Heterogeneous 1.597 704 5.149

*significant for p<0.05
Discussion

According to Bourne, endometrial cancer is always
accompanied by pronounced ultrasound hyperechoic
transonicity [6].

Opolskiene et al. concluded that heterogeneous endo-
metrium was superior in prediction of endometrial can-
cer [7]. In two studies, Opolskiene and Epstain [7,8]
confirmed that endometrial thickness and heterogeneous
endometrial echogenicity increased the risk of malign-
nancy. However, some published models require highly
experienced ultrasound examiners to evaluate the echo-
genicity of the endometrium [7,8] and the morphology
of endometrial vessels [8].

Conclusion

There are many examples of intratumoral heterogeneity
in endometrial malignancy, either at the morphologic
or the molecular level. Attention should be paid so as
not to miss minor subpopulations of tumor cells with
diagnostic and prognostic relevance. Interestingly,
endometrial aspirates are able to capture the molecular
heterogeneity of EC, probably because they contain
cells from different areas of the tumor. Finally, a con-
ventional sampling approach, with 1 tissue seems to be
enough for the detection of pathologic parameters (le-
vels of myometrial invasion and lymphovascular space

Df Sig.

1

95% C.I. for EXP(B)
Exp(B) Lower Upper

.023* 4.938 1.243 19.619

invasion) in a hysterectomy specimen of endometrial
carcinoma.
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Abstract

Introduction. Medical abortion is a procedure in which
medication is used to end a pregnancy up to 22 weeks
of gestation. The aim of this study was to assess the
efficiency, safety and acceptance of medical abortion
in the first and second trimester using a regimen of
medications, mifepristone followed by misoprostol.
Methods. In a prospective study, conducted at the
University Clinic for Gynecology and Obstetrics in
Skopje in the period from March to November 2021,
women that came for medical abortion in the first and
second trimester were enrolled. They were divided in-
to two groups: Group | (5 to 12 weeks of gestation) and
Group 1 (12 to 22 weeks of gestation). Participants in
Group | were given 200 mg mifepristone for peroral
application and after 24 hours instructed for sublingual
application of 800 pug misoprostol at home. Participants
in Group Il were hospitalized and treated with the sa-
me regimen. Additional dosage of misoprostol was gi-
ven to complete abortion.

Results. A total of 208 women with medical abortion
up to 22 weeks of gestation (173 in the first group and
35 in the second group) were enrolled in the study. In the
first group a complete uterine evacuation was achieved
in 168 women (97.1%) and in 25 women (71.4%) in the
second group. Acceptability of the method was high
among both groups (95.14 % in Group | and 82.14 %
in Group I1). All doctors/clinicians who participated in
this pilot study were satisfied with the method.
Conclusions. Medical abortion is effective, safe and
acceptable option for women in the first and second
trimester. Acceptability of the method was high among
both groups. All doctors/clinicians who participated in
this pilot study were satisfied with the method and would
offer it as an option to their patients in the future.
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AOcTpakT

BoBen. MenukameHTo3eH abopTyc € TepMUHAIMja Ha
OpemeHoCT /10 22-Ta TecTalMcKa HeJlena cO KOPUCTEHhe
Ha MemukaMeHTH. [lenTa Ha cryamjara Oemie ma ce mpo-
IIeHH edHKacHOCcTa, 6e30eaHocTa U MpU(ATINBOCTA Ha
MEIMKaMEHTO3HHOT abopTyC BO HPB W BTOpP TPUMECTap
CO KPUCTEHE HA PEKUM CO MUAGDEIPHCTOH CIENEHO CO
MH30IIPOCTOIL.

Metomu. Bo mpocriekTuBHa CTyauja U3BECHa HA YHH-
BEp3UTETCKaTa KIMHAKA 32 THHEKOJIOTHja W aKyIlep-
ctBO BO CKkorje Bo epuon og Mapt 1o Hoempu 2021
Oea BKITy4eHH )KEHHTE KOU JIOLLIE 32 MENKaMEHTO3eH
abopTyc BO MIPB ¥ BTOp TpuMecTap. Tue Oea moaencHu
Bo aBe rpynu: I'pyma 1 (ox 5. mo 12. recrarmcka Hese-
na) u I'pymna 2 (ox 12. mo 22. recrarmcka Henena). [Tap-
THLMIIAHTKATE O mpBaTa rpyma nobuja 200 Mr mwu-
(hbenpHCTOH 3a TIepopalHa aruIMKanyja ¥ mo 24 gaca
Oea WHCTpyHpaHW 3a CyOJMHTBallHA aruidKalyja Ha
800 mrp muzomnpocroin goma. [lapruinantkure o I'py-
ma 2 Oea XOCIHTATM3UPAHH M TPETHPAHH CO HUCTHUOT
peXUM. JIOMONHUTENHO J03Mpake HAa MH30MPOCTOIN
Oerre gaeHO 32 KOMIUIETHpame Ha abOPTyCOT.
Pesyararu. Bo cryamjara 6ea xiayuenu 208 jxeHH €O
MeIUKaMeHTO3eH abopTyc mo 22. recTalycka Hejena
(173 Bo mpBata rpyma u 35 Bo BTOpaTa rpyma). Bo
mpBara rpymna KOMIUIETHAa YTepHHA eBaKyanuja Oerie
nocturHaTa Kaj 168 sxeru (97.1%) u kaj 25 sxeru (71.4%)
BO BTOpara rpyna. IlpudarimmBocra Ha MeTonaTa Oemie
ronema Bo asete rpynu (95.14 % Bo I'pyma 1 u 82.14
% Bo I'pyna 2). Cure KIMHUYApU KOU MapTULHUIMpaa
BO OBaa IMUJIOT CTyAuja Oea 3aJJ0BOJIHU CO METO/IaTa.
3axaydyouu. MeaukaMeHTO3HHOT aboOpTyC BO MPBHOT
U BTOPUOT TpUMecTap ¢ edekTuBHa, Oe30eqHa U mpu-
¢aTnuBa ommja 3a xexure. llpudarimBocta Ha MeTo-
nata Oemie rosiema Bo jaBeTe rpynu. Cute KIMHHYapH
BKITy4CHH BO OBaa MWIOT CTyAHja Oca 3aJ0BOJHH OJl
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MeToJlaTa U Ke ja TIOHYJaT Ha HUBHUTE MAIlUEHTKH BO
UIHUHA.

Kayunu 360poBu: MenukaMeHTO3eH abopTyc,
e(prKacHOCT, MPUGPATIUBOCT, IPB U BTOP TPUMECTAP

Introduction

Medical abortion is a procedure for termination of preg-
nancy by using medications to induce a process similar
to a miscarriage. Even though overall rates of abortion
decline, the use of medical abortion has grown signi-
ficantly since its approval by the FDA in 2000. While
some countries continue to impose regulations that
restrict access, others are exploring ways of increasing
access by allowing non-physician clinical providers to
prescribe mifepristone and testing the effectiveness of
telemedicine to expand access to abortion services for
those who seek them.

Medical abortion is an alternative to surgical abortion
[1]. 1t is an effective and acceptable option for abortion
care [2-3]. Given the few medical requirements for safe
provision of medical abortion drugs, and that the abor-
tion process may generally be managed by the woman,
a growing proportion of induced abortions in the Uni-
ted States (US) and internationally are medical abortions
[4-5]. Improved access to medical abortion that inclu-
des expanding the gestational ages at which it can safely
be used is one strategy to reduce unsafe abortion, particu-
larly where trained surgical providers are limited.

The most effective medical abortion regimen combines
mifepristone with misoprostol; however, variation exists
in dose, timing and route of administration of the two
drugs. A large body of evidence, practice internationally,
and recommendations by the World Health Organiza-
tion (WHO) supports the efficacy of a 200 mg dose of
mifepristone, followed by 800 pg of misoprostol in
pregnancies up to 63 days gestational age [6-7] and
recent data supports extending its use to 70 days ges-
tation [8]. Misoprostol, taken 24-48 hours after mife-
pristone, works to empty the uterus by causing cram-

ping and bleeding, similar to an early miscarriage. A
follow-up visit is typically scheduled a week or two
later, to confirm that the pregnancy was terminated via
ultrasound or blood test. Gestational age is known to
affect the efficacy of all regimens, with decreasing effi-
cacy after nine weeks of gestation, which is why regi-
mens recommend routinely repeating misoprostol doses
starting in the late first trimester. Home administration
of misoprostol has similar effectiveness as clinical ad-
ministration up to 63 days of gestation and is endorsed
as a safe and acceptable practice [9,10]. Studies of later
gestational age ranges would need also to demonstrate
similar efficacy, acceptability and rates of adverse events
with home administration of medical abortion drugs [11].

As abortion provision has streamlined and improved,
several resource-rich countries have experienced increased
utilization of medication abortion as compared with as-
piration abortion, improved access to medical abortion
methods, and a decline in medical abortion complica-
tions [12]. In countries where abortion medications (mi-
fepristone/misoprostol) are available directly from phar-
macies rather than requiring dispensation by a physi-
cian in an office, clinic, or hospital, abortion provision
happens at substantially earlier gestations [13]. In the
United States, medical abortion accounted for approxi-
mately 40 percent of all abortions in 2018 and the ma-
jority of these abortions were performed at or before 9
weeks of gestation [14-16]. Medical abortion is a safe
method of termination of pregnancy when performed
as per guidelines. Whereas multiple studies investigate
acceptability of medical abortion, much less has been
published in the last 15 years about factors influencing
women's satisfaction with surgical abortion. Medical
abortion studies show very high acceptability; the data
can be assessed in aggregate to simply mean that women
who are able to access abortion services are generally
happy because they were able to get an abortion [17].
Abortion in the Republic of North Macedonia has been
legal since 1972 and medical abortion became legalized
for use in May 2019 (Law on pregnancy termination R
North Macedonia) [18]. Following the adoption of Clini-
cal guidelines on safe abortion in December 2020, we
conducted a pilot project on medical abortion in the
first and second trimester of pregnancy [19]. Although
medical abortion drugs are not registered in the coun-
try, due to favorable political climate for reproductive
rights in the Republic of North Macedonia in the past
several years, the budget for procurement of drugs to
introduce medical abortion services at the University
Clinic for Gynecology and Obstetrics has been alloca-
ted from the Government Preventive Program for mother
and child health care.

Aim of the pilot study

We conducted a clinical study to examine the effect-
tiveness, safety and acceptance of introducing medical
abortion in the first and second trimester of pregnancy
applying a combination of 200 mg mifepristone follo-
wed by 800 pg sublingual dosing of misoprostol and
repeated doses of misoprostol.

Materials and methods

This pilot study was a prospective study conducted at
the University Clinic for Gynecology and Obstetrics,
Faculty of Medicine in Skopje, Republic of North Mace-
donia between March and November 2021. Women
that came for first and second trimester termination of
pregnancy (5 to 22 gestational weeks of pregnancy)
due to personal or socio-economic reasons and desired
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medical abortion (MA) were enrolled in the study.
Women were divided into two groups: Group | (5 to
12 weeks of gestation) and Group 1l (12 to 22 weeks
of gestation). Clinicians with experience in providing
surgical abortion in the Clinic were trained in medical
abortion regimen and study implementation. Exclusion
criteria were: hypersensitivity to prostaglandins, suspicion
for ectopic pregnancy, coagulation disorders, cardiac
disorders, current uncontrolled hypertension, porphyry
and acute renal disease. Information about patients en-
rolled in the study were recorded in special questio-
nnaires (information for socioeconomic status, repro-
ductive history, hemoglobin levels before and after
medical abortion, gestational age after ultrasonographic
evaluation, doses of mifepristone and misoprostol that
were given to patients, results of medical abortion on
control examination, need for surgical evacuation of
residual masses in uterus after medical abortion, side
effects, etc.). Written informed consent was obtained from
all patients included in pilot study prior to procedure.
All doctors/clinicians that participated in the study were
interviewed for the study purpose. They were asked
about satisfaction of the medical abortion training they
received, previous experience in providing medical abor-
tion, the change of attitude towards medical abortion
after the study finished, the preference between medi-
cal and surgical abortion and whether they would offer
medical abortion as a safe method to their patients in
the future.

After gynecological and ultrasonographic evaluation
for confirmation of gestational age, women seeking
medical abortion were given 200 mg mifepristone for
peroral application and after 24 hours 800 pgr miso-
prostol for sublingual application at home. Additional
dosage of 400 to 800 pg misoprostol was given in
women in the first trimester of pregnancy to complete
abortion. Group Il were patients for the second trimes-
ter termination of pregnancy because of socioecono-
mic reasons with gestational age between 12 and 22
weeks. They were hospitalized and treated at the Depart-
ment for High-risk Pregnancy at the University Clinic
for Gynecology and Obstetrics in Skopje. Women were
given 200 mg mifepristone for peroral application and
after 24 hours 800 pgr misoprostol for sublingual app-
lication. Often, after expulsion of fetus, additional do-
ses of 400 pg misoprostol were given sublingually.
Women in both groups were given 200 mg ibuprofen
for pain relief. In case of increased pain in women who
were hospitalized (Group 1), 50 mg tramadol was gi-
ven. All patients enrolled in the pilot study were inter-
viewed by a social worker in the Clinic regarding their
experience with medical abortion and satisfaction of
the procedure.

Statistical analysis

Statistical analysis of data was made by using the sta-

tistical program SPSS 23,0. Kolmogorov-Smirnov and
Shapiro Wilks tests were used for testing of normal
distribution of data. Results of statistical analysis are
presented in tables and figures. Attributive variables are
shown with absolute and relative numbers. Quantitative
variables are shown with average, standard deviation,
minimal-maximal, median, interquartile rank. For com-
parison of the results between both groups of patients,
parametric and nonparametric tests for independence
(Chi-square test, Student t-test for independent samples,
Mann-Whitney test) were used.

Statistical significance was defined as p<0.05.

Results

In this pilot study for the first and second trimester
medical abortion, a total of 208 women with medical
abortion up to 22 weeks of gestation (173 in the first
group and 35 in the second group) were enrolled. In
the first group, the median age was 31.4+7.0 (15-47
years), and in the second group, the median age was
27.7+7.1 (14-43). Women in the first group were
significantly older than women in the second group
(p<0.0001) (Table 1).

Table 1. Age distribution of patients with MA in both groups

Gestational week

Variable <12 1299 p-level
Age
mean +SD 31.4+7.0 27.747.1 t=61.7
min — max 15-47 14-43 ***p=0.00000
Age groups n (%)
15-20 10(5.78)  5(14.29) X?=7.93
21-25 35(20.23)  9(25.71) p=0.094
26-35 73(42.2) 17(48.57)
36-40 36(20.81)  3(8.57)
>40 19(10.98)  1(2.86)

X2(Chi-square test); t(Student t-test); ***p<0.0001

The majority of women were aged between 26-35 years-
42.2% in the first group and 48.6% in the second group.
There were 5.8% and 14.3% patients aged between 15-
20 years in the first and second group, respectively,
whereas there were 11% patients older than 40 years
in the first group and one woman in the second group.
Most of the patients had completed secondary school -
100 (48.1%) and were employed in a private sector —
83 (39.9%) or were unemployed - 64 (30.8%).

Table 2. Distribution of patients in both groups
according to gestational age

) G.W.
ggzt(aé"\’;\‘/a)' n <12 12-22
o n(%) n(%o)
109 162 162(93.64) 0
9-12 11 11(6.36) 0
12-18 27 0 27(77.14)
19-22 8 0 8(22.86)
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According to nationality, most of the patients-141
(67.8%) were Macedonians, 33(15.9%) were Albanians
and 34 (16.3%) were from other ethnicities.

The vast majority of women (88.9%) did not use any con-
traception method at the time of their visit to the Clinic.
The distribution of patients in both groups according
to gestational age is given in Table 2.

In the first group, most of the women were pregnant
up to 9 weeks of gestation-162(93.64%). In the second
group, most of the women were pregnant between 12-
18 weeks of gestation-27(77.14%).

In regards to reproductive health history of the partici-
pants, most of the patients had two previous life birth-
66(31.7%), with two newborn children-68(32.7%), one
caesarean delivery-17(8.2%). Twenty-five (12%) women
had one artificial abortion and 23(11.1%) one sponta-
neous abortion.

At the follow-up visit, there was no significant decrease
in hemoglobin levels in both groups. The average he-
moglobin level before MA was 126.8+7.3 gr/l in the
first group and 123.7+9.1 gr/l in the second group. The
average hemoglobin level after MA was 121.948.6 in

Table 3. Comparison of Hg levels before and after MA
in both groups

G.W.

Hgb (gr/L) <12 12-22
before mean £SD 126.8 £ 7.3 123.7+9.1
MA min — max 102 - 152 105-141
after mean +SD 121.9+8.6 1196+10.4
MA min — max 73— 149 97 — 140

“level t=16.1 t=3.02
P ***p=0.000 **p=0.0047
before
MA > 100 gr/l 173 (100) 35 (100)
after 1o 100 gr/l 3(1.73) 2 (5.71)
MA >100 gr/l 170 (98.27) 33 (94.29)
p-level X?=1.96 p=0.16 ns

X2(Chi-square test); t(Student t-test); ***p<0.0001

Table 4. Success rate of MA in both groups

the first group and 119.6+10.4 gr/l in the second group.
Before MA, all participants had hemoglobin levels
higher than 100 gr/l, after MA 1.7% of women in the
first group and 5.7% of women in the second group
had hemoglobin levels lower than 100 gr/l, but without
a statistical significance (p=0.16). These results are pre-
sented in Table 3.

Pain and need for analgesics were reported as side
effects by 5.2% women in the first group and 28.6% in
the second group. Statistical analysis showed that women
in the second group had pain more often in compa-
rison with women in the first group (p=0.00019). The
remaining early side effects after MA were: bleeding,
nausea, vomiting, fever, allergic reaction.

Additional doses of misoprostol were given in both
groups of patients. In the first group, 57.8% of patients
used an additional dose of 400 to 800 g misoprostol.
In the second group, 21 patients (60%) used an addi-
tional dose of 400 to 1200 g misoprostol.

Success rate of medical abortion was defined as
abortions completed without surgical intervention at
any point during the pilot study. A success rate of
97.1% was achieved with mifepristone and misoprostol
in the first trimester medical abortion patients (5 to 12
weeks of gestation). As length of pregnancy increased,
the success rate decreased, with 71.4% of women with
pregnancies of 12 to 22 weeks of gestation having su-
ccessful abortions with mifepristone and misoprostol
regimen. In the first group, 100 women (57.8%) took
additional doses of 400 to 800 g misoprostol because
of incomplete abortion and only 5 women (2.89%) fur-
ther required surgical intervention for complete uterus
evacuation. On the other side, 21 women in the second
trimester (60%) took additional doses of 400 to 1200
Hg misoprostol because of incomplete abortion and 10
women (28.6%) further required surgical intervention
for complete uterus evacuation. Additional surgical in-
terventions were required in the second trimester me-
dical abortion and the difference was statistically sig-
nificant (p<0.00001). These results are presented in
Table 4 and Figure 1.

Gestational week

Success rate of MA in both groups n <12 12-22 p-level
n (%) n (%)
Success rate of MA in both groups
abortion after tbl. Mifepristone 4 1(0.58) 3(8.57) X?=47.78
abortion after tbl. Misoprostol 66 65(37.57) 1(2.86) p=0.0000 sig
abortion after additional Misoprostol 121 100(57.8) 21(60)
unsuccessful MA completed with instrumental revision 15 5(2.89) 10(28.57)
repeated MA 2 2(1.16) 0
Surgical intervention
No 193  168(97.11)  25(71.43) X*=28.7
Yes 15 5(2.89) 10(28.57)  p<0.00001 sig
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Fig. 1. Success of medical abortion in both groups

About 90% of women from the first group and 93.5%
from the second group visited the clinic for the sche-
duled follow-up care and were given post-abortion con-
traceptive information. The remaining women were con-
trolled by their gynecologists.

At the final interview, 173 participants were interviewed

Table 5. Satisfaction of patients from MA
Satisfaction of

for satisfaction from medical abortion (144 in the first
group and 28 in the second group). About 99.3% of pa-
tients in the first group were satisfied or very satisfied
with the method and about 100% in the second group.
These results are presented in Table 5.

Gestational week (G.W.)

patients from MA n n<(gA2)) 1nZ (_0/5)2 p-level
very satisfied 148 130(90.28%) 18(64.29%) X?=19 7
satisfied 23 13(9.03%) 10(35.71%) 0,000
not satisfied 1 1(0.69%) 0 p=0.

The majority of women preferred the medical abortion
over surgical abortion if they needed another abortion.
Medical abortion would be recommended to a friend
by about 95.14% of participants in the first group and
about 82.14% of participants in the second group. Wo-
men were asked to say something about the best and
worst features of the medical abortion. The majority of
participants answered that the best feature was to avoid
surgery and anesthesia, followed by having a success-
ful abortion without complications. More than half
(65%) felt that the pain and cramps was the worst feature
of medical abortion. The majority of participants (98.6
%) answered that they had got detailed and accurate
information from the medical team for medical abortion,
complications, side effects etc. in the first group and
about 92.86 % in the second group. Because of the co-
ronavirus pandemic, all women in the first group took
pills for home use, which was more comfortable, more
intimate for them. The majority of women (96%) re-
ported they would prefer medical abortion over surgi-
cal abortion if they had to terminate another pregnancy.

All doctors/clinicians that participated in this pilot study
were interviewed about their satisfaction with the me-
dical abortion method. Most of them had experience
and were familiar with medical abortion before entering
the study. Clinicians believed that medical abortion had
less percentage of complications than surgical abortion
and is a safer method of pregnancy termination. They

all reported that would offer medical abortion to their
patients in the future as an option for women to end
their pregnancy.

Discussion

In the Republic of North Macedonia medical abortion
became legal for use in May 2019 (Law on pregnancy
termination R. North Macedonia). Medications for this
kind of abortion were not available until 2020 when
the budget for procurement of drugs to introduce
medical abortion services at the University Clinic of
Gynaecology and Obstetrics was allocated from the
Government Preventive Program for mother and child
health care. We decided to start a pilot study for medi-
cal abortion in the first and second trimester of pregnan-
cy to evaluate effectiveness, success rate and safety of
medical abortion. Most of the doctors/clinicians that
participated in this pilot study had previous experience
with some medical abortion regimens, but before star-
ting the project, they received additional education about
the procedure.

A success rate of 97.1% was achieved with mifepristone
and misoprostol regimen in the first trimester medical
abortion patients (5 to 12 weeks of gestation). The study
of Ashok PW et al. from 1998 found 96.7% of com-
plete abortion rate among women in the 7-9 weeks of
gestation [20]. As length of pregnancy increased, success
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rate decreased, with 71.4% of women with pregnancies
of 12 to 22 weeks of gestation having successful abor-
tions with mifepristone and misoprostol regimen. A
systematic review reported average success rates of
96.7% in the 8" week, 95.2% in the 9th week, and
93.1% in the 10" week of gestation [21].

Medical abortion in our study was less effective in the
group with higher gestational age (second group), re-
quiring surgical uterine evacuation in a higher percent-
tage than in the first group with early gestation (28.6%
vs. 2.89%) respectively. In the first group, two of the
patients had ongoing pregnancy (1.16%) and after
repeated medical abortion complete uterine evacuation
was achieved. In one WHO multicentre study from 1993,
the continuing pregnancy rate was 0.4% [22]. In the
first group, 100 women (57.8%) took additional doses
of 400 to 800 pg misoprostol in order to complete the
abortion procedure. In the other group, 21 women in
the second trimester (60%) took additional doses of
400 to 1200 pg misoprostol because of incomplete
abortion. Because of the increasing size and volume of
the uterus and larger fetus, the amount of progesterone
to be blocked by the same dose of mifepristone is in-
creased and a larger fetus requires the uterus to genera-
te more force and the cervix to be softer and more dila-
tated to allow expulsion. Therefore, additional doses of
misoprostol to the regimen will improve success rates.
Most common side effects reported by participants in
this pilot study were pain and need for analgesic, reported
by 5.2% in the first group and 28.6% in the second
group. Statistical analysis showed that women in the
second group had pain more often in comparison with
the women in the first group. At the follow-up visit, in
both groups there was no significant decrease in hemo-
globin levels. According to the study of Grossman D
et al., the second trimester medical abortion was asso-
ciated with higher rates of complications compared to
the first trimester medical abortion, but absolute risk
was low. They reported excessive bleeding in 0.9% of
patients, and 0.2% required blood transfusion [23].
The results obtained in our pilot study showed that
medical abortion is a safe method for pregnancy termi-
nation in the first and second trimester of pregnancy.
These results are similar with the results presented by
Schummers L et al. They reported an incidence of abor-
tion complications of 0.76% and incidence of uterine
evacuation of 4.5% in patients with the first trimester
medical abortion [24].

Most of the participants (98.6% in the first group and
92.86% in the second group) answered that they had
got detailed and accurate information by the clinicians
and considered that very important information was gi-
ven regarding the course of the medical abortion (ti-
ming of pills, type of bleeding, type of pain, complica-
tions, side effects etc). Because of the coronavirus pan-
demic, all women in the first group received and took
misoprostol at home, which was more comfortable and

intimate for them. All women in the second group were
hospitalized at the Clinic because of risks of prolonged
bleeding and abdominal pain, which sometimes required
more analgesics compared to the first group. Similar
results were obtained in the study of Louie KS et al.
from 2015. They reported that 94.8% of participants in
their study thought that abortion counseling they
received from their providers was sufficient regarding
the amount of pain, bleeding and time to complete abor-
tion [25]. In our study, the majority of women (96%)
reported they would prefer medical abortion over surgical
one if they had to terminate another pregnancy.
Clinicians who participated in this pilot study were
satisfied with the medical abortion and believed it is a
safer method of pregnancy termination. They would
continue offering medical abortion to their patients in
future as an option for termination of pregnancy up to
22 weeks of gestation.

Conclusions

The first and second trimester medical abortion with
200 mg mifepristone followed by 800 pug misoprostol
for sublingual administration 24 hours later and repeated
doses of misoprostol is effective, safe and acceptable
option for women. Evidence suggested that the first
trimester medical abortion is more effective than the
second trimester medical abortion applying the same
regimen. Adjusting regimen of medical abortion in
both first and second trimesters should be considered
in the future in order to decrease the repeated dosage of
misoprostol and to increase efficiency. Medical abortion
has been proven as a feasible option for women and
staff in the Clinic during Covid-19 pandemics and in
the future medical practice.
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Abstract

Introduction. Lung cancer is a malignant tumor origi-
nating from the respiratory epithelium of the lungs: the
alveolar epithelium and the epithelium of the tracheo-
bronchial stem. It is the most common cause of death
associated with malignant diseases in the world. The
incidence of lung cancer varies depending on gender
and race. It is twice as high in men, although in recent
years there has been a significant decline in the inci-
dence in men, while the rate in women has risen in the
last decade. About 80-85% of all lung cancers are of
the non-small cell lung cancer (NSCLC) type, while
about 15% are small cell lung cancers. Smoking is the
most common risk factor. In 5% of patients with
NSCLC, an inversion of chromosome 2 consisting of a
juxtaposition of the 5' end echinoderm microtubule asso-
ciated with protein 4 (EML4) gene with a 3' end of ana-
plastic lymph node with oncogene EML4-ALK is de-
tected. Screening for this fusion gene in NSCLC is par-
ticularly important because "ALK-positive" tumors are
highly sensitive to targeted therapy with ALK inhibitors.
Obijectives. 1. To determine the distribution of non-small
cell lung cancer (NSCLC) by gender and age, smoking
status, histological subtype; 2. To determine the stage of
the disease determined by radiological TNM classifica-
tion; 3. To determine the frequency of ALK mutations
in patients with NSCLC.

Methods. This is a prospective study conducted at the
PHI University Clinic for Pulmonology and Allergology
and the Institute of Pathology, Faculty of Medicine -
Skopje over a period of 1 year. In all patients included
in the study, tissue samples obtained from lung biopsy
(bronchabiopsy or transthoracic biopsy) were analyzed.
The microscopic description included histological type

Correspondence to: Irfan Ismaili, University Clinic for Pulmonology
and Allergology, 1000 Skopje, R. N. Macedonia; E-mail:
irfan.ismaili2@gmail.com

definition of the tumor and the degree of histological
differentiation. The study also processed clinical pa-
tient data and disease stage with radiological TNM cla-
ssification (determined by contrast CT of the chest and
mediastinum). To determine the mutation of the ALK
gene, tissue samples were processed with FISH using
an identical DNA probe.

Conclusion. ALK mutations were noted in 3 of a total
of 52 patients, or 5.77%, which was very close to the
global trend of mutations of about 5%. Given the small
sample of participants, it is possible that the general
population of patients with NSCLC follows exactly
the world trend. According to the available studies,
screening with low-dose computed tomography of the
lungs is recommended for all current heavy smokers or
individuals who have smoked 15 or more years, aged
55 to 80 years. All this coincides with our research, in
which most of the patients diagnosed with NSCLC
were smokers and over 50 years of age.

Keywords: NSCLC, ALK, TNM, EML4, histopathology

Ancrpakr

Bogen. KapuuHoMoT Ha Oenure IpOOOBH € MajUreH
TYMOD CO MOTEKIIO OJ1 PECIMPATOPHUOT emuTell Ha Oe-
JauTe APOOOBH: ANBEOJAPHUOT CHHUTEN U CIHUTEIOT Ha
TpaxeobponxanHoTo credno. IIpecTaByBa HajuecTHOT
MPUYMHUTET 32 CMPT MOBP3aHa CO MaJIUTHH OOJECTH
BO CBETOT. MHIMACHIIMjaTa HAa OENOIPOOHHUOT KapIlu-
HOM Bapupa 3aBUCHO O] TOJIOT W pacata. J[BojHO ¢
morojeMa Kaj Makd, Hako BO IOCICTHUTE TOIUHH Ce
3a0ene)xyBa 3HAYMTENICH MMaJ] HAa WHIUACHIHUjaTa Kaj
Ma)KuTe, JOJCKa CTalKaTa Kaj JKEHH BO IMOCJICIHATa
nerierrja pacte. Okony 80-85% on cute 6enoapoOHN
KapIIMHOMH C€ O]l TUIOT Ha HECUTHOKIIETOYEH Oelo-
npoben kapiuaom (HCKBK), moneka oxomy 15%
oTmaraatr Ha CUTHOKJIETOYHHTE KapUUHOMH Ha OenuTe
npobosu. Kako najuect pmsuk dakatop ce BOpojyBa
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nymemkeTo. [pymna Ha MalueHTH CO HECUTHOKJIETOUEH
0enopoOeH KapIIMHOM WMaaT TyMOp KOj COAPKH WH-
Bep3Mja BO XpOMO30M 2 KOja ce COCTOU O] JyKCTaIo31-
[IMOHHUPAH Ha 5’ KPajoT EXHHOJASPMHHUOT MUKPOTYOYI
aconupan npoteuH 4 (EML4) ren co 3’ kpajoT ox aHa-
IIacCTUYHUOT auM¢poma kuHasza red (ALK), pesynrtu-
pajku co HOoBomoOueH (hysuonen onkoren EML4-ALK.
Ce cpexaBa kaj oxory 5% onm HCKBK. Cxpununr 3a
oBoj ¢y3uonen ren kaj HCKBK e on ocobeHo 3HaueHme
6unejku ,,ALK-o3suTuBHU TyMOpH C€ BUCOKO CEH3U-
THBHU Ha Tapretupana Tepanuja co ALK naxubuTopu.
Henu. 1. 1a ce ogpean muctpuOynMjaTa Ha HECUTHO-
kieroueH Oemoapoben kapruHom (HCKBK) cnopen:
MOJI ¥ BO3PACT, MYIICYKH CTATYC, XUCTOJOMIKH ITOTTHII.
2. 1a ce YTBPIM CTAIUYMOT Ha OoliecTa OJpelieH CO pa-
muonomka THM knacudukaryja 3. ma ce onpeny Gppek-
(denmmjara Ha ALK myranum kaj nmamuentu co HCKBK.
Metoau. Ctyaujata Oemie peaausupada Ha J3Y YHu-
BEP3UTETCKA KIMHUKA 3a ITyJIMOJIOTHja M aJeprojioruja
u UHCcTUTYTOT 3a marosioruja, MeauimHCcKu (haKyiaTeT
-Ckollje ¥ MCTaTa NPeTCTaByBa IPOCICKTUBHA CTYAMja
U ce ojBuBamie Bo mepuoa on 1 roauna. Kaj cure
MAIMEeHTH BKJIYYCHU BO CTyAMjaTa, Oea aHAIM3HPaHU
TKHBHUTE IPHMEPOLM IOOMEHHM Oj OMoIlicuja Ha Oel
Ipob (OpOHXOOHOIICHja MITH TPaHCTOPaKalHa OHOIICH] ).
MWUKpOCKOTICKHOT onuc ordakaie qehuHupame Ha XUC-
TOJIOIIKHOT THI HA TYMOPOT M CTEIIEHOT HA XHUCTOJIOIII-
Ka audepenunjanyja. Bo cryaujata 6ea o0padboTeHu u
KJIMHUYKH MOJATONHY 32 MAIMSHTOT M OJIPEIyBamhe Ha
CTaAMyMOT Ha OojecTta co paguoinomka THM kmacu-
¢ukanyja (ogpenena co KT Ha rpajeH xom u Menuja-
CTUHYM CO KOHTpAcT). 3a oJipelyBamke Ha MyTalllja Ha
ALK reHot, TkKMBHUTE npuMepoln 0ea 00padboTeHu Co
FISH 3a xou ce kopuctu unentuyda JJHK mpo0a.
3akaydok. ALK myranuute ce HoTHpaHH Kaj 3 of
BKYITHO 52 MalMeHTH, Wik BO NpoleHTH 5,77%, 1mTo
MHOTY OJICKY JIO CBETCKHOT TPEHJ Ha MYTallUuUTe
okony 5%. Co orJies; Ha MAJIMOT MPUMEPOK Ha HCTIHTA-
HUIIUTE, MOYKHO € TeHepaHaTa momnyjamnuja Ha 0oJHU
co HCKBK pa mormara TOYHO BO CBETCKHOT TPCHII.
Criopesi OCTaIHUTE CTYAUK Ce TperopadyBa CKPHHUHT
CO HHUCKO-JIO3MpaHa KOMIIjyTepu3rpaHa Ttomorpaduja
Ha Oenu IpoOOBH, Kaj CUTE aKTYCJIHM TELIKH ITyIIavyu
WM MHIWBUAYU KOW Iymiese 15 ToAuHu | 1moBeke, Ha
Bo3pact o1 55 g0 80 rogunu. Cero oBa ce coBnara u
CO HAIlIETO UCTPAXKYBabE, KaJIe IITO HAjTOJIEMHOT Opoj
Ha gujarHoctuiupanyu naruentd co HCKBK Gea my-
a4yu 1 co Bo3pact Haja 50 roauHu.

Kuayunn 36oposu: HCKEK, ALK, THM, EML4,
Xwucromarojoruja

Introduction

Lung cancer is a malignant tumor originating in the res-
piratory epithelium of the lungs: the alveolar epithelium

and the epithelium of the tracheobronchial stem. It is
the most common cause of death associated with ma-
lignant diseases in the world [1,2]. According to data
obtained from GLOBOCAN 2018 [3], lung cancer is
the most common cancer in men, while in women it is
in the third place, right after breast cancer and colo-
rectal cancer. With approximately 2 million new cases
per year in 2018, lung cancer is the most commonly
diagnosed cancer in the world [4]. The incidence of
lung cancer varies depending on gender and race. It is
twice as high in men, although in recent years there
has been a significant decline in the incidence in men,
while the rate in women has risen in the last decade.
About 80-85% of all lung cancers are of the type of
non-small cell lung cancer (NSCLC), while about 15%
are small cell lung cancers [5]. The analysis of the
incidence of lung cancer by histological type shows a
trend for reduction of small cell carcinoma, more in
men than in women. This is probably due to the
decrease in the smoking rate of the population in the
last decade, but also to the change in the production,
composition and design of cigarettes [6]. In small cell
carcinoma, squamous cell carcinoma is present with
about 25-30%, large cell carcinoma with 10-15%, while
adenocarcinoma accounts for about 40% of NSCLC,
and its incidence is growing in most developed coun-
tries. A change in the location of the occurrence of pri-
mary lung cancer has been documented, with increased
predilection to peripheral zones, associated with the
histological predominance of adenocarcinoma [7,8].
The average age of patients with lung cancer is 70
years, although many of the newly discovered cases
are between 50 and 60 years old.

The most common risk factor is smoking (90% of lung
cancers are attributed to smoking); tobacco burning
produces at least 60 known carcinogens; smokers are
13 times more likely than non-smokers to develop
lung cancer [9].

Only 7% to 13% of patients are asymptomatic at the
time of initial diagnosis because lung cancer (LC) is
usually a diagnosis made during its later stages [10,11].
Only 26% of patients have stage | and 8.3% have stage
I, while 27.6% have stage Il and 38.1% have meta-
static disease [12]. Patients often have symptoms for
months before diagnosis [13,14]. Symptoms, especially
those associated with localized disease include cough,
shortness of breath, and dyspnea, and symptoms often
attributed to comorbidities and associated diseases by
both patients and their physicians.

Basic non-invasive imaging methods are: chest X-ray
in PA and profile (X-ray); ultrasound examination of
the chest; computed tomography of the chest (CT); posit-
ron emission tomography with low-level computed to-
mography (PET-CT). Invasive sampling procedures may
be performed by a pulmonologist and radiologist (trained
in invasive diagnostics) or a surgeon. The number of
specimens taken by endoscopy (bronchobiopsies, tran-
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bronchial biopsies) should be 4 to 6 (from vital tissue
without necrosis).

In the diagnosis of lung cancer, the determination of
the clinical stage of the disease is important for deter-
mining further treatment and prognosis of NSCLC.
The TNM classification (8th edition) issued by the
American Cancer Committee-AJCC (American Joint
Commission on Cancer TNM staging system for non-
small cell lung cancer) is used to determine the stage
of the disease [15], as well as the Union for Interna-
tional Control of Cancer cancer-UICC (Union for Inter-
national Cancer Control) [16] and the International Asso-
ciation for the Study of Lung Cancer (IASLC) [17].
Establishing a histological diagnosis and determining
the histological subtypes of lung cancer is crucial in
determining the prognosis and further treatment of
patients. Based on the knowledge of the significant
effect of targeted therapy on the survival and quality of
life of patients with lung cancer (LC), the American
College of Pathologists, the International Association
for the Study of Lung Cancer, the Association for Mo-
lecular Pathology of the Association of Pathologists of
Macedonia updated their recommendations regarding
the indications and the procedure for molecular testing
of patients with LC [18-20]. A group of patients with
non-small cell lung cancer have a tumor that contains
an inversion of chromosome 2 consisting of a 5' end-
located echinoderm microtubule associated protein 4
(EML4) gene with a 3' end lypmphoma kinase gene
(ALK), resulting in the newly acquired fusion oncogene
EML4-ALK. This mutation is found in about 5% of
NSCLCs [21].

The arrangement/redistribution of ALK gene mutations
with EGFR and KRAS [22] is highly incompatible.
Screening for this fusion gene in NSCLC is particular-
ly important because "ALK-positive™ tumors are highly
sensitive to targeted therapy with ALK inhibitors. For
patients with locally advanced disease, treatment is
aimed at adequately identifying the patients who will
benefit most from resection in combination with che-
motherapy and radiotherapy. The effects of chrysotinib
(first-generation ALK inhibitor), alectinib and ceritinib
(second generation) have already been established in
the literature and in modern guidelines, enabling a sig-
nificant improvement in survival and quality of life.
Alectinib was approved for the treatment of ALK-po-
sitive LC by the European Medicines Agency in Feb-
ruary 2017 [23]. The approvals were based mainly on
two trials: in Japan, phase I-11 trials, after approxima-
tely 2 years, 19.6% of patients achieved full response,
and the 2-year survival rate without progression was
76% [24]. In February 2016, the J-Alex Phase Il study
comparing alectinib with chrysotinib was discontinued
early because a provisional analysis showed that prog-
ression-free survival was longer with alectinib [25]. In
November 2017, the FDA approved alectinib for first-
line treatment of patients with ALK-positive metastatic

lung cancer, NSCLC. This was based on the J-Alex
Phase I11 study, comparing it to chrysotinib [26].

Objectives

1. To determine the distribution of non-small cell lung
cancer (NSCLC) according to

e Gender and age

e  Smoking status

e Histological subtype

2. To determine the stage of the disease determined by
radiological TNM classification

3. To determine the frequency of ALK mutations in
patients with NSCLC.

Material and methods

This was a prospective study conducted at the PHI
University Clinic for Pulmonology and Allergology
and the Institute of Pathology, Faculty of Medicine -
Skopje over a one-year period.

Inclusion criteria for the study were:

- Signed informed consent

- Men and women over 18 years (presenting with a
tumor mass detected on CT)

- Histopathologically confirmed diagnosis of
NSCLC.

Exclusion criteria were:

- Previous diagnosis or therapy for another malign-
nant disease
- Global respiratory failure, oxygen hyposaturation,
recurrent pneumothorax and other comorbidities
that may be a contraindication to bronchoscopy or
transthoracic biopsy
- Pregnant and lactating women and people with
special needs.
A total of 52 patients were included in the study. In all
patients, tissue samples were obtained from lung
biopsy (bronchobiopsy or transthoracic biopsy) at the
PHI University Clinic for Pulmonology and Allergology.
The diagnosis and typing of NSCLC was confirmed by
histopathological analysis of the obtained tissue. Ge-
netic and histopathological analyses of the material
were performed at the Institute of Pathology, Labora-
tory of Molecular Pathology and Experimental Gene
Therapy. The microscopic description included defining
the histological type of the tumor and the degree of
histological differentiation.
Tissue samples from 52 histologically diagnosed
NSCLC were included in the study.
To determine the mutation of the ALK gene, tissue
samples were processed with FISH using an identical
DNA probe. Commercial break apart probes (Abbott
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Molecular Probes, Abbott Park, IL) consist of two
different colored probes. In unarranged cells, the red
and green test results in a yellow (fusion) signal. In the
ALK redistribution, these samples are separated and
the separation of the red and green signals is evident.
The study also processed clinical patient data and disease
status by radiological TNM classification (determined
by CT of the chest and contrast mediastinum).

Results

To date, the study has voluntarily included 52 patients,
who met all inclusion and none of the exclusion cri-
teria. The study protocol was explained in detail to the
patients, as well as the possible complications of the
planned intervention, their rights and responsibilities.
Each patient voluntarily signed the information and
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Fig. 2. Distribution according to the age of included patients

Patients are aged 43 to 82 years, with a mean age of
62.5 years. According to the average age distribution,
the population falls into the group of working age po-
pulation (Figure 2).

7 The breakdown by smoking status as a proven cause
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consent form. Of the 52 patients included, the majority
are men: 42, while the number of women involved is
10 (Figure 1).

Fig. 4. TNM classification of the disease
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Fig. 5. Histological classification of malignancy

of lung malignancies: only 3 patients are non-smokers,
42 are smokers and 7 patients are of unknown status or
refused to answer the question (Figure 3).

According to the TNM classification, stage 1V was
dominant with 27 (51.92%) patients, followed by stage
111B with 15(28.85%) patients, stage I11A with 6 (11.54%)
patients and stage 11B with 4(7.72%) patients (Figure 4).
Adenocarcinoma was predominant, i.e., it was present
in 30 (57.69%) patients, followed by squamous cell
carcinoma in 11 (21.15%) patients, NSCLC in 7
(13.46%) patients and adenosquamous in 4 (7.69%)
patients (Figure 5).

Histopathological distribution according to ALK
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Fig. 6. Histopathological distribution according to ALK

Histopathologically, the included subjects dominanty
had ALK-negative malignancies in 49 samples, while
3 (5.77%) samples of malignant tissue were ALK-
positive (Figure 6).

Discussion

It is expected that the introduction of active screening
will contribute to the detection of the disease in the
early stages with consequent reduction of mortality.
The results of the National Lung Screening Trial -
NLST in the United States in 2011 [29] and the Dutch-
Belgian Lung Cancer Screening trial (NELSON) [30]
showed a 20-25% reduction in mortality in patients
undergoing screening. According to these studies,
screening with low-dose computed tomography of the
lungs is recommended for all current heavy smokers or
individuals who have smoked for 15 years or more,
aged 55 to 80 years. All of this coincides with our
study, where the majority of patients diagnosed with
NSCLC were smokers over the age of 50.

Compared to ALK negative NSCLC, positive ALK
mutations are mostly detected in young individuals,
non-smokers and patients with tumors that show a
special solid growth pattern and histology of adenocar-
cinoma [31]. These patients usually present in the late
stages of the disease, are not amenable to surgical re-
section, and are therefore candidates for aggressive and
new chemotherapy regimens targeting the mutated ALK

30 40 50 60

protein. On the other hand, numerous studies confirm
the significant benefit of the new targeted treatment,
resulting in a prolonged survival and better quality of
life [32,33]. It is, therefore, reasonable to think that
ALK mutations should be analyzed in a large number,
and possibly in all patients with NSCLC. Given the
sheer number of cases of NSCLC and the relative
rarity of this genetic change, any screening procedure
will need to be highly sensitive, specific, reproductive,
and effective.

It is important to note that in the last decade, highly
developed countries, such as Japan, have reported a dras-
tic increase in 5-year global survival rates of NSCLC,
above 28%, probably due to early diagnosis, a multi-
disciplinary, holistic approach to the treatment of these
patients, as well as new knowledge about the genetic
basis of the pathogenesis of lung cancers and the prog-
ressive development of specific treatment of patients,
especially targeted gene and immunotherapy.

Conclusion

According to this research, we can conclude that pa-
tients over 50 years of age, smokers, dominantly males
with a histological subtype of adenocarcinoma are
predominant. ALK mutations were noted in 3 of 52
patients, or 5.77%, which was very close to the global
trend of mutations of about 5%. Despite the small
sample of patients, it is interesting that the global po-
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pulation of patients with NSCLC follows exactly the
world trend. Since the vast majority of the patients
present late for a medical examination, with symptoms
that last for months and sometimes years, and are there-
fore diagnosed with stage four advanced disease, they
miss the "golden" period (stage | and Il of the disease)
when they can be treated with a better success. In reality,
a large number of patients become inoperable, and the
radiological and chemotherapeutic treatment options
are narrowed. The introduction of active lung cancer
screening will help detect the disease at an early stage,
when treatment is more likely to succeed, with consequent
reduction in mortality, and their further development is
seen as a prospect for the treatment of lung cancers
with a higher survival threshold.
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Case report

ISOLATED CASE OF PULMONARY THROMBOEMBOLISM AFTER RECEIVING THIRD
BOOSTER DOSE OF SARS-COV-2 VACCINE IN APATIENT WITH LUNG CANCER AND

PARANEOPLASTIC SYNDROME

HN30JIMPAH CIIYYAJ HA TYJIMOHAJIHA TPOMBEMBOJINJA 11O IIPUMAIBE HA TPETA
BYCTEP JO3A HA BAKHUHA IMTPOTUB SARS-COV-2 KAJ MAIIUMEHT CO BEJOJAPOBEH
KAPIIMHOM U TAPAHEOIVIACTUYEH CUHIPOM

Zlatana Petkovska, Dejan Kovachevikj, Branka Buntasheska, Magdalena Dimovska, Eva

Palchevska and Jovana Topencharova

Clinical Hospital Acibadem Sistina, Skopje, Republic of North Macedonia

Abstract

Acute pulmonary embolism is a common cause of
respiratory insufficiency and a case often to be found
in emergency rooms worldwide. If untreated, 30% of
the cases have lethal outcome [1]. During the SARS-
CoV-2 pandemic, medical staff have been increasingly
facing isolated cases of pulmonary thromboembolism,
due to the effect this virus has on the blood coagulabi-
lity and the damage it causes to the endothelium of the
blood vessels. Only a few cases of pulmonary throm-
boembolism associated with SARS-CoV-2 vaccine have
been reported in the literature, out of which we point
out a case of a patient with paraneoplastic syndrome
vaccinated with three doses (2 doses of Sinopharm and
a booster dose of Pfizer). This patient was diagnosed
with pulmonary thromboembolism. The aim of this
study was to indicate the need for the patients to be
cardiologically examined after a complete SARS-CoV-
2 vaccination.

Keywords: COVID-19 infection, SARS-CoV-2
vaccination, echocardiography, pulmonary embolism,
CT angiography, lung cancer

AmncTpakr

AkyTHa OejonpoOHa eMOonMja € yecTa NMpUYMHA 3a
pecrmpaTopHa UHCY(PHIHEHIN]a (pecIpartopHa cinadocT)
W CIy4aj KOj ce cpekaBa HH3 YPIEHTHUTE IICHTPU BO
LIETMOT CBET, KOja JOKOJIKY € HeTpeTupaHa Bo 30% of
cIydanTe BOOM KoH JyietaneH ucxon. [1]. Bo Bpeme Ha
SARS-CoV-2 nanmemuja MEIUIIMHCKUOT MIEPCOHAI CE
cpekaBa cO C¢€ MOYECTH M3OJIMPaHU Cllydyau Ha Oeno-
IpoOHa TpombeMOonrja, Koja ce JOKKH Ha e(eKTOT
KOj BUPYCOT IO MMa Bp3 KOArylTa0IHOCTa Ha KPBTa U
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OIlITeTa Ha CHIOTENOT Ha KPBHUTE camoBU. Bo mure-
parypara ce HOTHPaHU caMO HEKOJIKY CIIy4aeBH Ha Oe-
noapoOHa TpOoMeMOOJIHja acOITUpaHu CO BaKIMHA MPO-
tuB SARS-CoV-2,01 xou u3nBOjyBaMe Ciiydyaj Ha ma-
IIEHT CO MapaHEeOIIaCTUICH CHHIIPOM BaKI[MHUPAH CO
TPH 034 Ha BaknuHa (2 no3u Sinopharm u eqna booster
no3a Pfizer emen Mecen mpen na ce jaBd BO Hamara
YCTaHOBA), Kaj KOj € IWjarHOCTULIMpaHa OenoapoOHa
TpoMOeMOoNHja, co TeJI Jla yKa)keme Ha ToTpebara
MAIMEHTHTEe KApAUOJIOLIKH J1a CE UCIIeIyBaaT Mo KOM-
IieTHa BakuuHanuja npotuB SARS-CoV-2.

Kayunn 360pou: COVID-19 mndeximja, SARS-CoV-2
BaKIIMHAIMja, eXoKapauorpaduja, 6enoapodbHaembonmja,
CT anruorpaduja, 6enoapobeHKapIMHOM

Introduction

Pulmonary embolism is a blockage in one of the pul-
monary arteries in the lungs (main pulmonary artery,
big branch or small branches of pulmonary artery). In
most cases, pulmonary embolism is caused by blood
clots from deep veins in the legs or rarely from veins
in other parts of the body reaching to the lungs through
circulation. As a result, the oxygen supply to the lungs
is insufficient. The clinical picture also depends on the
severity of the thromboembolism. The most common
symptoms are dyspnea, chest pain, hemoptysis, arrhyth-
mia, presyncope and syncope. [2].

SARS-CoV-2 infection is a hypercoagulable condition
and is associated with the development of pulmonary
thromboembolism, the incidence of which has been
increasing since the beginning of the global pandemic.
SARS-CoV-2 leads to damage to the endothelium of
blood vessels, increased blood viscosity caused by hypo-
xia, and further disruption of the coagulation cascade
leading to thrombus formation [3].

Pulmonary thromboembolism is also one of the co-
mmon complications of malignant diseases, especially
lung cancer and the hypercoagulable state is the direct
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factor of thrombosis [4]. Several mechanisms may
contribute to the development of pulmonary thrombo-
embolism in cancer patients, such as immobilization,
surgery, downregulation of anticoagulants and upregu-
lation of procoagulant proteins, endothelial damage
caused by chemotherapy or stimulation of endothelial
cells to produce procoagulant materials, inflammation
due to necrosis or release of acute-phase reactants and
hemodynamic disorders such as stasis [5].

Over the past two years, numerous efforts have been
made to find a cure and prevent the spread of the
SARS-CoV-2 virus, which has led to the rapid deve-
lopment of vaccines against it, such as mRNA vacci-
nes-Pfizer and Moderna and vaccines containing a dead
or attenuated virus-Sinopharm and Sinovac [6]. Cu-
rrently, 54.8% of the total population is vaccinated
worldwide, i.e. about 5 billion people [7].

Since the start of SARS-CoV-2 vaccination, several
cases of pulmonary thromboembolism have been iso-
lated in the literature immediately after vaccine admi-
nistration, of which we single out a case of a patient
with malignancy vaccinated with two doses of Sino-
pharm and a booster dose of Pfizer one month before
the onset of symptoms of pulmonary thromboembolism.

Case report

A 76-year-old patient was diagnosed with lung adeno-
carcinoma (EGFR positive) in October 2019; since then
continuously examined by an oncologist, on tablet the-
rapy with Erlotinib. The patient was immunized against
SARS-CoV-2, two doses of Sinopharm and a third
dose of Pfizer given one month before admission. On
February 10, 2022, due to severe pain in the left hemi-
thorax, shortness of breath accompanied by hunger for
air was sent to the Emergency Centre. During the exa-
mination he was conscious, oriented in time, space and
persons, peripheral saturation of ambient air 93%, TA
158/93 mmHg. After this, a CT angiography of pulmo-
nary arteries (Table 3) was performed, which was con-
sistent with massive pulmonary embolism, i.e., present
hypodense defects in filling at the level of the left and
right pulmonary arteries and their branches, and
additionally secondary metastatic deposits in vertebral
bodies. In addition, chest X-ray was performed, and it
showed discrete ground glass opacities; differential-
diagnostic condition after Covid infection. On admission,
laboratory-biochemical tests were done: D-dimers 27.9
ug/FEU/ml, PIt 103 10x9/L, CRP 5.15 mg/dl, Troponin
0.108 ng/ml, Urea 11.6 mmol/L, Creatinine 165 umol/L,
ECG finding: (Table 1) sinus rhythm, pulse 120 beats/
min, S1Q3T3 pattern on ECG present. Findings from
transthoracic echocardiography (Table 2) performed on
February 11, 2022 revealed increased dimensions of
the left atrium of mild degree and right atrium of
moderate degree, increased dimensions with reduced
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Fig. 2 Transthoracic echocardiography showing enlarged rlght
heart cavities

Fig. 3. Cross-sectional CT angiography

radial and longitudinal function of the right
ventricle, TAPSE 17 mm, present McConelli sign (mid
free wall akinesia and right ventricular apical wall
hypercontractility) with left ventricular D-shape with
disynchronous movement of the intraventricular septum,
TR +1, SPAP 36-40 mmHg, PAH, EF 59%. During
hospitalization the patient was clinically stable, treated
with a low-molecular weight heparin (inj. Clexane a
40 mg, 2x2), antibiotic (vij. Ceftriaxone a 2 gr, 1x1),
diuretic and hischronic medications. The patient was
discharged from hospital on February 14, 2022 in
improved clinical condition. Laboratory-biochemical
tests at the day of discharge were as follows: D-dimers
3.6 ug/FEU/mI, PLT 124 10x9/L, urea 7.5 mmol/L, creati-
nine 118 umol/L, LDH 276 u/l, Troponin T 0.035, with
a recommenddation at home to take: tbl. Rivaroxaban
a 15 mg 1 x1, thl. Eplerenone a 25 mg 1x1, tbl. Losartan/
Hydrochlorothiazide 50/12.5 mg 1x1, tbl. Cefixime a
400 mg 1x1. ECHO control heart finding was similar
to the initial but with improved right ventricular kinetics.
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Discussion

Pulmonary thromboembolism may occur in isolated
cases in COVID-19 patients without coexisting deep
vein thrombosis. Studies to date have not shown a
clear association between these two entities in patients
with COVID-19 [8]. On the other hand, the number of
cases of thrombosis associated with COVID-19 vacci-
nes presented in the literature is increasing.

The time elapsed after vaccination to the development
of thrombosis is nonspecific. It can occur in the first 7
to 10 days after immunization [9].In our case, the
symptoms of pulmonary thromboembolism occurred
one month after receiving a third booster dose against
COVID-19.

Patients with lung cancer as well as patients with he-
matological malignancy are thought to be at the hi-
ghest risk of COVID-19 mortality [10]. Above all,
patients with lung cancer are highly vulnerable to
Sars-CoV-2 infection due to frequent contacts with the
healthcare system, immunocompromised state from
cancer or its therapies, supportive medicines such as
steroids, but also age and comorbidities. On the other
hand, the mortality from COVID-19 is quite high due
to the specific pathophysiological processes of the
malignant disease, compromised pulmonary function,
as well as oncological therapy [11].

As the number of COVID-19 cases increases world-
wide, the incidence of COVID-19 in lung cancer pa-
tients is increasing. To date, immunization against COVID-
19 is fully supported by the American Association for
Cancer Research (AACR), indicating that all patients
with malignancy, especially those with lung cancer,
should be vaccinated, including those receiving che-
motherapy, target therapy, and immunotherapy [12].
After vaccination, a complete cardiological examina-
tion is recommended in patients with malignant diseases.

Conclusion

During the SARS-CoV-2 pandemic, the medical staff
has encountered an increased number of isolated cases
of pulmonary thromboembolism due to the effect the
virus has on blood coagulation and damage to the
endothelium of blood vessels. With the rapid develop-
ment of new methods for the treatment and prevention
of COVID-19, it is necessary to evaluate their effecti-

veness and side effects, as well as their interaction
with oncological therapies and pathophysiological me-
chanisms of cancer. This is extremely important when
it comes to vaccines as a way of prevention, in order to
continue effective care for the health of patients with
lung cancer.

Conflict of interest statement. None declared.
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Case report

GENERALIZED TYPE OF EPILEPSY IN A PATIENT WITH CORNELIA DE LANGE

SYNDROME TYPE 2

I'EHEPAJIN3UPAHA EINNUJIEIICUJA KAJ HTAHMEHT CO KOPHEJIMJA JIE JIAHT'E

CHUHAPOM THII 2
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Abstract

Cornelia de Lange syndrome is a rare genetic, deve-
lopmental disorder that affects many parts of the body.
Approximately 60% of people have a disease-causing
variation (mutation) in the NIPBL gene, and about 10%
of cases are caused by mutations in one of the four
known genes: SMC1A, SMC3, HDACS8 and RAD21.
In the remaining 30% of cases, the underlying genetic
cause of the condition is unknown. The features of this
disorder vary widely among affected individuals and
range from relatively mild to severe [1,2].

Epilepsy in patients with Cornelia de Lange syndrome
is presented in the range of 14% to 25% [4].

Epilepsy manifests between the ages of 0.6 and 16.3
years. The majority of patients (64.3%) presented with
partial seizures and interictal EEGs mainly revealed focal
epileptic paroxysms involving temporal and parietal
areas [3-5].

Keywords: Cornelia de Lange syndrom (CdLs),
genetics, epilepsy

Arncrpaxkr

Kopuenuja nme Jlanre cuHApPOM € pPETKO TEHETTCKO,
pa3BojHO 3a00JyBame Koe 3adaka MOBEKE JICJTOBH Ha
tenoto. Kaj oxomy 60 % on 3a0oiieHUTe HacTaHyBa
myranuja B0 NPBL renot, kaj 10 % ox cimywaute e
HACTAaHAT KaKO MYTallfja Ha €CH O] MO3HATHTE I'CHU:
SMCI1A, SMC3, HDAC8 u RAD21. Bo ocranarute
30% oj ciyuyaeBuTe, HacTaHyBa HOBa e NOVO reHeT-
CKa MyTamuja 3acera Hemo3Hata. CeraniHuTe HCTpa-
JKyBarba MOKa)KyBaaT JeKa 3aCErHATHTE MAIMEHTH MO-
Kar J1a IMaaT Pa3IndHA KIMHHYKA CUMIITOMHU KOH CE
MaHH(]ECTHpaaT co JIECHA, CPEeHA WIIN TEIIKa KIMHUY-
Ka ciuka. Enunencujara kaj maiueHTUTe co KOpHEu-
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ja Ile JaHre CHHAPOMOT ce MaHHdecTtupa kaj 14-24
%.Taa ce maHudecTupa BPEMEHCKHA IEPHOM TMOMETy
0,6-16,3 romuuu. Bo Hajromem Opoj Ha ciydacBH
okoly 64,3 % Taa ce mpe3eHTHPa KaKo MapIyjaiHa, co
MOYEeTOK Ha MaplUjaHi Hamaad ¥ CO IPOMEHH Ha
EEI" xou ce Mmanudectupaar Bo eneH GOKyC HajuecTo
BO TEMITOpAJTHA WJIM TIapUeTATHA peruja.

Kuyuynu 300poBu: KoHpHenuja 1ie JlaHTe CHHIPOM,
TCHETHKA, CTHJICTICH]a

Introduction

Cornelia de Lange syndrome, also known by the name
of ‘‘Brachmann-de Lange’’, is characterized by a wide
range of characteristic clinical features: slow growth
before and after birth leading to short stature, intellect-
tual disability and abnormalities of bones in the arms,
hands, and fingers and distinctive facial features. Many
affected individuals also can have behavioral problems
similar to autism, excessive body hair (hypertrichosis),
an unusually small head (microcephaly), hearing loss,
and problems with the digestive track, heart defects
and eye problems. The estimated prevalence ranges
from 1:45,000 to 1:62,000 as recently observed by a
European working group [3,6].

For unexplained reasons, these patients have a higher
incidence for the occurrence of seizures compared to
the general population. It could be related to pathophy-
siological factors independent of those implicated in the
characterization of main classical phenotypic features [5].
We present you a female patient with SMC1A asso-
ciated CdLS and a moderately severe clinical presenta-
tion of the disease with a generalized type of epilepsy.

Case report
A five-month-old baby girl was referred to our Clinic

due to several generalized convulsive seizures. Second
child, from the third pregnancy, delivered in the 39th
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week of gestation, spontaneously with a birth weight
of 3400 grams, height 51 cm, APGAR score 9/10. A
moderate facial dysmorphia was present (Figure 3).
The neurological examination revealed normal findings.
There was no family history of seizures.

MRI of the head also showed no presence of patho-
logical lesions.

The implemented EEG revealed findings of slowed brain
activity and the presence of a bi-hemispheric focus
with generalization (Figure 1 and 2).

e 1l

Fig. 1. EEG first page

Fig. 2. EEG second page

Genetic analyses for epilepsy were performed, which
showed the presence of a pathogenic change in SMC1A
gene (c.1468G>A, p.Asp490Asn) in a heterozygous form.
Pathogenic changes in the SMC1A gene are associated
with Cornelia de Lange syndrome and developmental and
epileptic encephalopathy or X-linked dominant inheritance.
Family examinations showed that the variant ¢.1468G>
A in SMC1A gene was not present in the parents of
the child. Additional analysis confirmed the biological
connection with the parents of the child. These fin-
dings confirmed that the pathogenic variant c.1468G>
A in the child had occurred de novo.

In our case, the echocardiogram did not reveal any
heart defects; an ultrasound of the abdomen was per-
formed which did not reveal anything abnormal.
Psycho-developmental tests were performed and the
findings were appropriate for the age of our patient.
Examinations for possible progressive hearing loss and
examination by an ophthalmologist due to myopia

Fig. 3. Child with Cornelia de Lange syndrom

were also required.

Treatment with the first-line antiepileptic, valproic acid,
was started. At the next check-up at the Department of
Neurology after 2 weeks, due to repetitive seizures,
change in the therapy with the second-choice drug
(Levitracetam) was made.

At the next check-up after 6 months, the child did not
experience a recurrence of seizures.

Discussion

Cornelia de Lange syndrome is a rare congenital di-
sease that affects many organs and organ systems [1-3].
The diagnosis is established with the presence of the
specific clinical features such as the appearance of the
face and head, developmental delays, intellectual disabili-
ties, limb abnormalities, excessive body hair (hirsutism)
and/or by the genetic test showing a variation in any of
the genes associated with the syndrome [1].

SMC1A gene mutations located at Xp11.22 account
for approximately 5% of all cases of CdLS. A review
of the literature revealed 60 cases of SMC1A-associated
CdLS with a male-to-female ratio of 1:2. SMC1A and
SMC3 mutations are responsible for a mild phenotype
of the syndrome. Age at presentation with first epilep-
tic seizures ranges from <1 month to 17 months [1,2].
About 4-6% of patients have mutations on the X-chro-
mosome SMC1A gene, while 60% have mutations in
the NIPBL gene located on chromosome 5. Most pa-
tients are female. The SMC1A gene usually avoids X-
inactivation in females, which suggests that heterozy-
gous mutations have a dominant-negative effect in ma-
nifestation in female carriers. In male patients, SMC1A
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mutations are manifested with a more severe phenol-
type than in female patients.

Congenital heart disease (CHD) is a commonly recog-
nized feature of CdLS, hence the importance of early
cardiac control. A variety of defects have been descry-
bed, with ventricular and atrial septal defects being the
most common; complex heart defects such as tetralogy
of Fallot and single ventricle anomalies [7].

There is likelihood of gastrointestinal disorders such as
duodenal atresia, annular pancreas, imperforate anus,
Meckel’s diverticulum, congenital diaphragmatic hernia
and pyloric stenosis [8].

Treatment is multidisciplinary and involves many teams
of specialists who will systematically and comprehen-
sively plan treatment.

The majority of patients presented with partial seizures
and interictal EEGs mainly revealed focal epileptic paro-
xysms involving temporal and parietal areas. Most of
the patients became seizures- free with treatment [4,9].
Treatment of choice is valproic acid as monotherapy
followed by oxcarbazepine.

The second-line therapy is Levitiracetam and Topi-
ramat [4,9].

In our case of generalized epilepsy, success was achieved
with the second-line therapy (Levitiracetam).

Conclusion

Patients with Cornelia de Lange syndrome may have a
normal lifespan, but this depends on the severity of the
disease and expression of specific clinical features.
The average life expectancy of patients with Cornelia
de Lange syndrome is 17-24 years. A review of the
literature has shown that only one patient lived 64
years. The biggest problem is recurrent pneumonia and

heart defects, which are not detected early and treated
properly [3,8].

In our case, we have had a child with CdLS syndrome
with mild clinical manifestations. Partial epilepsy is
the most common type of patients with CdLS, but in
our case the child was with general epilepsy.

Prognosis of epilepsy associated with Cornelia de
Lange in the majority of cases is favourable and the-
rapy with antiepileptic drugs can be withdrawn after
few years of complete seizure control [4,9].
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Case report

ACCIDENTAL EPIDURAL MIGRATION INTO SUBARACHNOIDAL SPACE

CJIYYAJHA MUTPAIINJA HA EITUAYPAJIEH KATETEP BO CYBAPAXHOUJIAJIEH
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Abstract

Epidural anesthesia is commonly used to give pain re-
lief, either for anesthesia, postoperative analgesia, chro-
nic pain therapy, or to help with painless childbirth.
However, epidural anesthesia has its own disadvanta-
ges such as inward migration of the catheter in the intra-
vascular, subdural, subarachnoid and subcutaneous space.
We present a case report of 68-year-old male patient
for open radical prostatectomy procedure, who was
scored with American Society of Anesthesiology
Physical Status Classification System (ASA) as Il
class. Anesthetic approach for this patient was planned
general anesthesia (GA) combined with continuous
epidural analgesia. The epidural space was -easily
detected on our first attempt using the loss of
resistance technique, and the epidural catheter (EC)
was placed through the needle following a negative
aspiration test. After negative test for cerebrospinal
fluid (CFS) and blood, we gave test dose of 2 ml of
0.5% Bupivacaine.

The patient was unable to lift his lower limbs 4 minu-
tes after the insertion of the catheter as a consequence
of a complete motor block. There were not any other
adverse events despite the slight decrease in the blood
pressure and pulse. We concluded subarachnoid mig-
ration of the catheter beside negative aspiration for CFS,
so we decided to remove the epidural catheter.
Postoperatively, magnetic resonance imaging myelo-
graphy (MRI myelography) on lumbar spine was made
to determine the location of the EC and to exclude
complications and to determinate any signs for EC
migration.

Keywords: epidural analgesia, epidural catheter
migration, MRI myelography
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Ancrpakr

Enunypannara aHecTe3Wja HajuecTo ce€ KOPUCTH 3a
OJIECHYBam-¢ Ha 0OJIKaTa KaKo JeN 0]l HHTPaolepaTHB-
HaTa aHaJlresuja, MOCTOIepaTHBHATA aHAJIre3Hja, KaKo
Tepanyja 3a XpoHHYHATa OOJIKa HMJIM 3a IMOMOII IPH
0e300IHO TopoayBame. Cernak, enuayparHaTa aHecTe-
3Mja MMa CBOM HEJOCTATOLM KaKO IITO ¢ MUTpaIfjara
Ha KaTeTepoT BO MHTPABACKYJIAPHHUOT, CYOIYPaIHHUOT,
Cy0apaxHOMNAITHHOT U IOTKOXXHHUOT IPOCTOP.
Hammor mpukas Ha ciydaj € 68-roAuIIeH NanueHT co
ASA Il xiracudukaiyja, kaj Koro Oeire CIpoBeacHa
OTBOpPCHA paJUKaHa IMPOCTATCKTOMHjA. AHECTEeTHU-
KHOT MPUCTAI 3a OBOj MAI[MEeHT Oellie IUIaHUpaHa OIl-
IITa aHecTe3Hja BO KOMOMHAIHja CO KOHTUHYHPAaHA M-
IypaHa aHanre3uja. [locie m10OMBamETO Ha EMHITYpaT-
HHOT TIPOCTOP, KOj JIECHO IO JIOMUPABME TPHU MPBUOT
o0uJ1, CO TIOMOIII Ha TEXHUKATa Ha Ty0eme Ha OTIIOP,
ro IUTACUPaBME STy PaTHAOT Karerep.
ACTIHpPaIMOHUOT TECT 32 IepeOpOCIUHATHA TEIHOCT U
KpB Oemre HeratuBeH. [locenoBarenHo, ammuiupaBMe
TecT 103a ox 2ml, 0,5% OynuBakanH.

YeTrpu MUHYTH TI0 BMETHYBAIHETO HA KATETEPOT U arl-
JHMIpaHaTa TeCT 103a, MAIMSHTOT HE MOXKEIIE J1a TH
MOJUTHE JOJHUTE €KCTPEMHUTETH KaKO ITOCIeTUIa Ha
KOMILIETEH MOTOpeH OJok. MHTpaomepaTuBHO, Ipyru
HEeCaKaHU HACTaHU He 0ea PerucTpupaHH, OCBEH Mall
naJ Ha KpBHUOT IPUTHCOK U MysicoT. U mokpaj Hera-
TUBHHOT aCTMPAIMOHEH TECT 3a HepeOPOCIIHATIHA TEU-
HOCT U KpPB, PCIIMBME Jla TO OTCTPAHUME CMHUIypas-
HUOT KaTCTCP. CHOpC}I KIIMHUYKUTC 3HAIH, 3aKITyIHUB-
Me cybapaxHOHIaTHA MUTpaIlHja Ha KaTeTepoT.
Murpaiijata Ha SIUAYPATHAOT KaTeTep MOXe 1a Ou-
Jie cepruo3Ha KOMIUIMKaIMja aKo He Ce OTKpPHE Ha Bpe-
Me, TOpaar MOXHOCT 32 aJIMUHHCTPUPAhe HA BUCOKU
JO3HM Ha JICKOBH BO HECAaKaH MPOCTOpP. AILTHIUpPAjKU
Majia TeCT J103a, CIIPEYMBME TOHATAMOIIIHN KOMIUIHKA-
WU JOAEKa MUTpAIlHjaTa Ha KaTeTepOT ja TIOTBPAUBME
CO TOMOII Ha KIMHUYKATE 3HaUu. HampaBuBme
muenorpaguja co MarHetHa pe3onanna  (MP
Mmuesnorpaguja) Ha JTyMOamHHOT 'pOET co men maa ce
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HCKITyYaT KOMIUTMKAIINY KaKO ¥ HHAWPEKTHH 3HALH 32
MUTpalyja Ha KaTeTepoT.

Kiyunu 300poBu: ermyaypaiiHa aHaIre3nja, MUTpaIiyja
Ha enuaypaiieH karerep, MPU muenorpaduja

Introduction

The epidural nerve block has improved neuraxial anes-
thesia and analgesia. The technique is done routinely
as a stand-alone anesthesia or in conjunction with spi-
nal or general anesthesia. Over the last few decades, the
clinical indications for epidural anesthesia and analge-
sia have grown dramatically [1]. Surgical anesthesia,
postoperative analgesia, chronic pain therapy, and pain-
less childbirth are all common uses of epidural anes-
thesia. The epidural catheter is frequently implanted
blindly, and the site of the indwelling catheter is fre-
quently unknown [2-5].

Epidural complications are grouped into four simple
categories: psychogenic reactions, coincident compli-
cations, trauma from the technique, and untoward effects
of the local anesthetic and adjuvant drugs [6].

The complications may be mild or severe. Pain at the
injection site, accidental dural puncture, and vasovagal
syncope are all mild adverse effects and consequences
of epidural nerve block. Neural damage, epidural he-
matoma, and epidural abscess on the other side are all
serious complications. These significant consequences
are uncommon, but when they occur, they can be life-
threatening [5].

Migration of an epidural catheter, which means
entering the tip of the catheter from one space to
another put for anesthesia or analgesia, is a known
consequence of the technique. The migrations can be
divided into inward or outward. Possible inward
migrations of the catheter are intravascular, subdural,
subarachnoid (intrathecal), and subcutaneous. Outward
migration may result in analgesia loss and failed
attempts to re-establish it. If the epidural catheter has
migrated into the subarachnoid space, total spinal
anesthesia usually develops within minutes of
applying local anesthetic. It could occur at any mo-
ment after a previously functioning epidural catheter
has migrated into the subarachnoid space due to changes
in patient’s placement or after a previously functioning
epidural catheter has migrated into the subarachnoid
space due to changes in patient’s positioning [7,1].

Our case report is about a patient where we had an
unwanted epidural catheter migration into the
subarachnoid space that was detected in the early
stages.

Case report
We present the case of a 68-year-old male patient (70

kg weight, 175 cm height, BMI 22.8) with prostate can-
cer for open radical prostatectomy procedure, ASA I

classification. He had undergone aortobifemoral bypass
surgery in the past. As chronic therapy he uses antipla-
telet medication-Clopidogrel and alfa blocker-Tamsu-
losin. Chest X-ray, complete laboratory analysis, blood
type and Rh factor analysis, coagulation tests (PT, aPTT,
TT, INR) and D-dimer analysis were made before sur-
gery. We decided to switch the patient on low molecu-
lar weight heparin (LMWH), enoxaparin 4000 1.U (40
mg)/day, 7 days before surgery.

The patient was educated about the anesthetic app-
roach and informed high-risk consent was obtained.
General anesthesia (GA) combined with continuous
epidural analgesia was planned. On the day of the
scheduled operation, we monitored the patient in the
operating room with standard non-invasive monitoring
(EKG, Sa02, NIBP). Invasive (EtCO2, urine output,
IAP) monitoring was established after induction in GA.
IV access was secured using an 18G Braun catheter
and the patient was preloaded with normal saline solu-
tion at a dose of 10 ml/kg.

Under strict aseptic precautions in a sitting position,
after infiltration of 2% lignocaine, an epidural needle
was inserted in the L1/L2 interspace. The epidural spa-
ce was easily detected on our first attempt using the loss
of resistance technique, and the epidural catheter was
placed through the needle following a negative
aspiration test. The catheter was fixed with a sterile
patch. We aspirated again for eventual CFS and blood,
and after receiving a negative test we gave a test dose
of 2 ml of 0.5% Bupivacaine. We waited for adverse
events before induction in GA.

At our request, 4 minutes after the insertion of the
catheter the patient was unable to lift his lower limbs
as a consequence of a complete motor block. Also, there
was a presence of sensory block at L1-L.2 dermatome.
He did not report any other adverse events despite the
slight decrease in the blood pressure and pulse. We
concluded subarachnoid (intrathecal) migration of the
catheter based on the clinical signs beside negative
aspiration for CFS, We removed the EC and
immediately checked the tip, which was intact,
undamaged and complete. After the removal of the
catheter, we started the induction in GA.
Post-induction, an intra-arterial line was also inserted
for monitoring. Intraoperatively, we had minimal opioid
analgesia demand of 50 mcg Fentanyl. The patient was
hemodynamically stable during the intra- and postope-
rative period. In the post- anesthesia care unit (PACU)
the patient started to feel and move his toes and repor-
ted O out of 10 pain score on the visual analogue scale
(VAS). One hour after discharging from the recovery
room in the urology department, the patient started to
move and feel his legs completely.

In order to exclude complications and to determinate
any signs for EC migration, we decided to perform
magnetic resonance imaging myelography (MRI
myelography), as a noninvasive medical imaging
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technique, providing anatomic information about the
subarachnoid space.

Magnetic resonance imaging myelography (MRI myelo-
graphy) was made postoperatively on lumbar spine
from Th9 to the distal end of the coccygeal bone in

order to exclude a spinal or epidural hematoma. MRI
finding was a discreet edema between the spinous pro-
cesses and the muscle erector spine, from L2 to L4-L5,
as a result of the applied anesthetic, so we excluded
any serious event (Figures 1 and 2).

Fig. 1 and 2. MRI myelography on the lumbar spine

We managed the postoperative pain with opioid and
non-opioid analgesic, Paracetamol and Tramadol accor-
dingly. The patient was discharged from the urology
department on the 13" postoperative day in a good
physical condition in collaboration with the surgeon.

Discussion

The migration of an epidural catheter into the subara-
chnoid space might result in major problems such as
extensive block, including the cranial nerves and the
respiratory muscle. When there is a negative aspiration
test but an extensive block occurs in 15-20 minutes, an
injection to the subarachnoid space should be investi-
gated [8]. In our patient, the subarachnoid block was
detected in the first 5 minutes after applying the test dose.
According to Ravindran et al., EC migration into the
subarachnoid or epidural venous space can occur even
after one or two normal injection doses and may not be
detected by aspiration alone; therefore, a small volume
of test dosage should be injected before large volumes
are injected [9].

In our clinical practice we prefer small test doses to be
given before any larger doses. Accordingly, our test
dose was 2 ml of 0.5% Bupivacaine.

In a study of 4107 patients, Kojiro Kuroda et al. found
that accidental dural puncture occurred in 0.49% of all
surgical patients receiving epidural anesthesia, and that
the event was significantly related to those who re-
ceived a puncture in the lower thoracic and lumbar in-
tervertebral spaces, with age being an independent fac-

tor [10]. The epidural catheter in our patient was inser-
ted in the L1/L2 interspace.

According to a North American survey on the mana-
gement of dural puncture during labor epidural analge-
sia, accidental dural puncture happened in 0.4% to
6.0% of patients [11].

Radiological methods are very useful to confirm the
placement of the epidural catheter, to confirm possible
migration of the catheter and to exclude unwanted
events such as epidural or spinal hematoma. Hoffman
and Ferrante proposed a four-step algorithm for clini-
cal presentation of unwanted subdural injection by ana-
lyzing radiographically proven cases [12].

Smith and Anderson used a CT myelogram with con-
trast through the epidural catheter to detect the place-
ment of the EC after unwanted neurological symptoms
in their case report [13]. We decided to make urgent
MRI myelography to exclude serious events. The MRI
finding was discreet edema between the spinous pro-
cesses and the muscle erector spine, as a result of the
applied anesthetic, so we excluded any serious event.
In a prospective, randomized, double blind, clinical
trial of 68 adult patients, Tripathi and Pandey sugges-
ted subcutaneous tunneling with a loop to prevent dis-
placement. They found a higher incidence of inward
migration of the catheter without subcutaneous tunne-
ling. Burstal et al. in a randomized controlled study
have also found that subcutaneous tunneling prevents
clinically significant inward and outward displacement
of epidural catheters. However, this technique, according
to Kumar and Chambers, is effective in circumstances
where the catheter is likely to remain in place for more
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than 48 hours [14-16]. We should consider subcuta-
neous tunneling in our clinical practice to prevent this
kind of unwanted events, especially for long-term
planned analgesia.

Conclusion

EC migration can be a serious complication if it is not
detected on time. As a consequence, inadvertent ad-
ministration of epidural drug dosages into the subdural
space can be given. By giving a small test dose we
prevented any further unwanted events. We managed
to detect the migration of the catheter timely and
confirm it with MRI myelography.
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Case report

IIPUKA3 HA CJIYYAJ: TPETMAH CO EMBOJIM3AIIMJA HA XEMATOM BO IIPABHUOT
CTOMAYEH MYCKYJ KAJ MAIIMEHT CO KOBHU/J-19
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Abstract

Introduction. In this case report we present a patient
with COVID-19 pneumonia and rectus sheath
hematoma (RSH) treated with embolization.

Methods. A 63-year-old man positive for SARS-CoV-
2 presented with cough, fever and dyspnea to our
Clinic. The patient was admitted and treated with
oxygen, antibiotics, corticosteroid, anticoagulant and
oral antiplatelet therapy. Thirteen days after admission
the patient had severe abdominal pain, the CT scan
confirmed left rectus sheath hematoma and he
underwent a CT angiography with embolization of the
left inferior epigastric artery. Ten days after
embolization the patient recovered completely and was
discharged.

Result. SARS-CoV-2 infection is associated with coa-
gulopathy, hence the anticoagulant therapy. The main
side effect of anticoagulant therapy is an increased risk
of bleeding. A rare complication of anticoagulant therapy
is rectus sheath hematoma. The treatment is usually
conservative with intravenous fluids, pain medication,
discontinuation of anticoagulant therapy, and blood
transfusion in cases of severe anemia. The computed
tomography is the most common method to establish
or confirm the diagnosis. Embolization of bleeding ve-
ssels can be performed in large RSH with hemodyna-
mic instability and/or with evidence of active bleeding.
Conclusion. Inpatient treatment of COVID-19 pneumo-
nia includes anticoagulant agents, but clinicians must
carefully monitor their possible side effects and suspect a
rectus sheath hematoma in patients with abdominal pain
and palpable mass. Those with clinically relevant rectus
sheath hematoma that do not respond to supportive ca-
re can be successfully treated using embolization, thus
avoiding invasive surgical approach.

Keywords: anticoagulants, LMWH, COVID-19, rectus
muscle of abdomen
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BoBen. Bo oBoj mpuka3 Ha ciyd4aj TpeTCTaByBame
TpeTMaH co eMmOonu3aiyja kaj maruent co KOBM/I-19
MTHEBMOHMja W KpBapeme BO IIPABHOT CTOMAadeH
MYCKYIL.

Metonu. 63 roauiieH Max mo3uTtuBeH 3a SARS-CoV-
2 Koj ce jaBM Ha HamaTta KimHuka mopaan Kamuinna,
MMOKa4YeHa TeJIeCHA TeMIlepaTypa | I1aj 3a BO3OyX, Oe-
e MPUMEH M TPETUPAH CO KHUCJIOPOJ, AHTUOUOTHIIH,
KOPTHKOCTEPOU/I, aHTHKOAT'yJJAHTHA ¥ aHTHATPETralioHa
Tepanuja. TpuHaeceT AeHa MO MPUEMOT MAIEHTOT Ce
MoK Ha CHJIHA CTOMayHa 00JKa, a KOMITjyTepu3upa-
HaTa ToMorpaduja Mmokaka KpBapeme BO JIEBUOT NpaB
CTOMadeH MYyCKynl W manueHToT momierna Ha KT Bo-
JieHa eMOOHM3alMja Ha JieBaTa eNMUracTpuIHa apTepH-
ja. lecet nena no embonu3anyjaTa malueHTOT Ce OTOo-
paBu U Oellle UCIIUIIIaH.

Pesynratu. Undeknujata co SARS-CoV-2 e
acoIrpaHa co Koaryjornardja, OTTyKa U MpHUMeHaTa Ha
AHTHKOATyJIaHTHA Tepanuja. [ 1aBeH HecakaH e(heKT Ha
AHTUKOATyJIaHTHATA TepalHja ¢ 3TOJICMEHHOT PH3HK 32
KpBapewme, a Hej3UHAa peTka KOMIUTHKAlMja ¢
KpPBapeHETO BO  MPABHOT  CTOMAueH  MYCKYJL.
TperMaHOT € OOWYHO KOH3EPBAaTHBEH CO MH(Y3UOHH
pacTBopH, obe30omyBame, MIPEKUH Ha
AHTHKOATyJIaHTHAaTa Tepanuja, a BO CIy4aj Ha TellKa
aHeMHja u TpaHC(y3Hja Ha KpB. HajuecTto KopucteHa
METOAa 3a IIOCTaBYBamke WM TOTBPAYBamE Ha
JjarHo3aTa € KOMI[jyTepu3upanata Tomorpaduja.
EmOonu3anyja Ha KpBapeyku KPBHU CAIlOBU CE BPIIU
IpH  TOJNEMH  KpBapema CO  XCMOJWHAMCKA
HECTAOWJIHOCT W/WIIM 3HAIM 32 aKTUBHO KPBapeHme.
3akaydok. XocnuTaaHOTO JiekyBame Ha KOBUJI-19
MTHEBMOHH]ja BKJIyYyBa AHTHKOATyJaHTHH arcHCH, HO
KJIMHAYapOT MOpa BHHMATEIHO Ja CJICAM 32 MOXKHH
HecakaHh e(DeKTH M 1a MMa COMHEX 3a KPBapeHEe BO
MIPAaBHOT CTOMAYCH MYCKYJ Kaj MAIlHEHTH CO CTOMaYHa
Ooska u manmadmiHa Maca. [TanuenTuTe co KIMHUYKA
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3HAYajHO KPBapEeHhE BO MPABUOT CTOMAYEH MYCKYJ KOU
HE pearupaar Ha CyIMOpPTHBHA Teparuja MOXKE yCIIEIl-
HO Jla ce TpeThpaT co eMOoIM3aIuja, a Taka ce u3der-
HYBa WHBa3UBHHOT XHPYPIIKH IIPUCTAII.

Kiyunn 360poBH: aHTHKOAryTaHTHA Teparuja;
HUCKOMOJIeKymapHH xenapuan,; KOBU/I-19; npas
CTOMa4YeH MYCKYI.

Introduction

Coronavirus disease 2019 (COVID-19) is an infection
caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) first reported in
December 2019 in Wuhan, China. Coagulopathy is a
frequent complication that occurs in patients with
severe COVID-19 infection and may manifest as
bleeding or thrombosis. The thromboembolic events in
this setting are more common than hemorrhage.
Anticoagulant therapy is used to prevent and treat
abnormalities in coagulation, but may increase the risk
for bleeding, especially in older patients with
comorbidities. [1] One example for spontaneous
bleeding is the rectus sheath hematoma (RSH). In this
case report we present a patient with COVID-19
pneumonia, who developed a rectus sheath hematoma
(RSH) during the hospital stay and was treated with
embolization.

Case presentation

A 63-year-old man presented to our clinic after being
tested positive for SARS-CoV-2 with COVID-19 rapid
antigen test, because of persistent cough, fever and
recently developed shortness of breath. His first
symptoms dated 10 days prior admission. The patient
was without fever with heart rate 114 beats per minute,
respiration rate of 33 per minute and oxygen saturation
89% on ambient air. From his medical history the
patient has an essential hypertension that is regulated
with enalapril once daily.

The patient was admitted on the COVID-19 ward and
treated with oxygen therapy on face mask with oxygen
flow 10 to 15 I/min. Intravenous antibiotics (beta
lactam and fluoroquinolones class),
methylprednisolone 240mg, enoxaparine 2x60mg as
low molecular weight heparin (LMWH) were used, as
well as parenteral proton-pump inhibitor and
clopidogrel 75mg as antiplatelet agent. Multifocal and
bilateral consolidations were revealed on the chest X-
ray. Similarly, the chest computed tomography (CT)
with contrast registered peripheral bilateral progressive

organizing consolidations without evidence of pleural
effusion. All these findings suggested a COVID-19
bilateral pneumonia.

Thirteen days after admission the patient presented
with severe lower abdominal pain radiating to the left
inguinal region. Therefore additional fluids and pain
medications were administered that mildly relieved the
pain. Later that day due to reappearance of the pain,
palpable tender mass located to the left of the
umbilicus, a decrease in the blood pressure, a
reduction in hemoglobin (Hb) 87 g/l and red blood cell
count (RBC) of 2860 x 103/uL the patient underwent
an abdominal CT scan with contrast. The CT scan
confirmed 17 x 6 x 5 centimeter rectus sheath
hematoma (RSH) with colliquation and extravasation
of contrast, and an indication for embolization was set.
(Figure 1)
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Fig. 1 Abdominal CT scan with contrast showing the hematoma
(white arrows) in the left rectus abdominis muscle,

extravasation of contrast (white arrowheads) and the
colliquation (unfilled white arrow, the darker area inside the
hematoma): a) to d) arterial phase; e) and f) venous phase

The trend of blood investigation at admission, during
the hospital stay, at discharge and at follow-up is
shown in Table 1. During the evening hours in
collaboration with the team from the radiology clinic
the patient underwent a CT angiography with
embolization of the left inferior epigastric artery.
(Figure 2)



148
Embolization treatment in COVID-19 patient

Table 1. The trend of blood investigation on admission, during hospital stay, at discharge and at

follow-up

On admission 13" day 14" day At discharge At follow-up
Hb 117 87 91 92 114
RBC 3910 2860 2970 3060 3910
PLT 393 231 451 247 210
D-Dimer 16760 1492 / 2095 1132
LDH 604 451 / 291 278
CRP 225 6 / 48 8
Urea 10.6 10.6 15.7 4.1 4.8

Hb, hemoglobin; RBC, red blood cells; PLT, platelets; LDH, lactate dehydrogenase; CRP, C-
reactive protein

Fig. 2 CT angiography and superselective catheterization of the left inferior epigastric
artery showing the points of bleeding (arrowheads), the inserted hydrophilic coils
(black arrows) and the progressive occlusion; a) and b) are pre-embolization; c),

d) and e) are after embolization

Fig. 3 The control abdominal CT with contrast demonstrates the

placement of the coils, downsized hematoma, but also a distended bladder
filled with contrast: a) and b) represent the arterial phase; c) and d) represent
the venous phase; €) and f) represent the saggital reconstruction
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Multiple hydrophilic coils were inserted, which led to
progressive occlusion of the possible points of
bleeding. The next day, a control abdominal CT scan
with contrast was performed which demonstrated the
placement of the coils in the left inferior epigastric
artery, no more active hemorrhage and extravasation
of contrast in both the arterial and venous phase, as
well as 1.5 cm downsized hematoma. (Figure 3)

The anticoagulation therapy was ceased for two days
and prophylactic doses of low molecular weight
heparin (LMWH) were used afterwards until the end
of the hospitalization. Ten days after the embolization
the patient recovered completely and was discharged.
Due to high levels of d-dimer (2095 ng/ml) at
discharge we recommended direct-acting oral
anticoagulant (DOAC) and oral proton-pump inhibitor
for the next two weeks. At the follow-up the patient
was feeling well and the laboratory findings showed
improvement in hemoglobin (Hb) 114 g/l, red blood
cell count (RBC) of 3910 x 103/uL and still mildly
elevated d-dimer values 1132 ng/ml.

Discussion

The infection with SARS-CoV-2 is associated with
coagulopathy, hence the anticoagulant therapy in the
COVID-19 protocols in order to decrease the risk for
thromboembolism. Although COVID-19 carries risk for
coagulopathy, patients with severe COVID-19 pneumonia
are bedridden and require anticoagulant therapy. [2] The
most used anticoagulant agents in inpatient settings are the
different forms of low molecular weight heparin (LMWH)
like enoxaparin or nadroparin. In this setting an increased
risk of bleeding is their main side effect. [3] Prophylactic
dosing of LMWH is recommended for patients who are
critically ill rather than therapeutic dosing, because the risk
of bleeding is higher in therapeutic dosing of LMWH. [4]
The rectus sheath hematoma (RSH) is a relatively rare
complication of anticoagulant therapy that can be life-
threatening. [5] On the other side, the anticoagulant
therapy is the most frequent cause for spontaneous rectus
sheath hematoma. Most of the cases of RSH in which the
patients died are associated with the use of anticoagulant
therapy. [6] Even though the pathogenesis of
anticoagulation-associated rectus sheath hematoma is not
fully understood, it is assumed that heparin-induced
microangiopathy or preexisting diffuse arteriosclerosis of
the small vessels are one of the main reasons. Additional
factors that can contribute in the pathogenesis of RSH are
the older age, minor trauma, such as rapid change in
position, twisting, Valsalva maneuvers, intraabdominal
injections and especially sneezing or coughing. [7-8] A lot
of muscles contract during cough, including the abdominal
muscles that can cause tearing of the superior or inferior
epigastric artery and their branches, and resulting in
concomitant bleeding. [9] Rectus sheath hematoma occurs

after injury of either superior or inferior epigastric artery
which leads to hemorrhage into the rectus sheath. [10]

The increased levels of d-dimer can predict the thrombotic
complications, severe course and illness, as well as death
in COVID-19 patients. [11] Pulmonary thromboembolism
is associated with high levels of d-dimer, which is why the
anticoagulant therapy is very important to reduce this
complication of COVID-19. The optimal dose of the
anticoagulant  agents for  preventing thrombotic
complications in COVID-19 is still not known, but in cases
of severe pneumonia clinicians almost always use
therapeutic doses. There are reports of rectus sheath
hematoma in COVID-19 patients with severe pneumonia
and therapeutic doses of anticoagulant agents. [12] Using
antiplatelet agents in individuals hospitalized with
COVID-19 is associated with small increase in bleeding.
[4] Individuals who are already receiving antiplatelet
therapy for another indication do not require ceasing of the
therapy.

The clinical presentation of RSH is characterized with pain
in the lower abdomen (usually sudden and can mimic
acute abdomen) and abdominal wall tender mass on
examination. [8,10] Obtaining information from the patient
and examination of the patient are the first steps to
diagnose rectus sheath hematoma (RSH). Laboratory
findings are of more importance for deciding whether the
patient needs blood transfusion or not.

The treatment is usually conservative with intravenous
fluids, pain medication, and discontinuation of
anticoagulant therapy. Blood transfusions are
necessary in cases of severe anemia. Surgical ligation
of the vessels is another option for treatment of rectus
sheath hematoma, especially when the hematoma is
large enough to make compression of internal organs
and/or vessels. A case report published in 2020 in the
International Journal of Surgery Case Reports showed
a urinary obstruction by rectus sheath hematoma and
compression of the left external iliac artery. [13]

A study at Mayo Clinic in 2006 found that the
computed tomography (CT) of abdomen and pelvis is
by far the most common method to establish or
confirm the diagnosis of RSH (in 76% of 126
patients). The CT of abdomen and pelvis also reduces
the need of unnecessary laparotomy, as RSH can
present with strong abdominal pain like in acute
abdomen. [10] The injury of vessels is presented on
CT with contrast as an active extravasation of contrast,
which means escaping of contrast from the injured
vessel to the surrounding tissue. Embolization of
suspected bleeding vessels can be performed in large
rectus sheath hematoma with hemodynamic instability
and/or with evidence of active bleeding, as in our case
report. Embolization is a minimal invasive radiologic
procedure with a great success in ceasing the active
bleeding. According to a study in 2007 by Jordi
Rimola published in the American Journal of
Roentgenology, the rate of hemostasis after
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embolization is 100% and suggests that the procedure
should be considered as first-option treatment for
rectus sheath hematoma that cannot be controlled with
supportive care. [7]

Conclusion

The protocols for inpatient treatment of SARS-CoV-2
infection and COVID-19 pneumonia include
anticoagulant agents such as low molecular weight
heparin. Clinicians must carefully monitor possible
side effects of the anticoagulant therapy, suspect a
rectus sheath hematoma in patients with acute
abdominal pain and a palpable mass in the abdominal
wall and order a CT scan to evaluate and confirm the
suspicion. Patients with clinically relevant rectus
sheath hematoma can be successfully treated using
embolization, thus avoiding invasive surgical
approach.

Conflict of interest statement. None declared.
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In memoriam

HoaxoBuuk mpuMm. 1-p CreBan I'pnanocku
(1934-2021)

Ha 23.04.2021 r. nounHa nojaxkoBHUK npuM. 1-p CreBaH
C. I'pnanocku. Ponmen e Ha 14.11.1934 romuna BO
[pwren. OCHOBHO YUYHIUINTE W THUMHA3Wja 3aBPIIIT
Bo [pmen. Jlummomupan Ha MeIUIMHCKAOT (haKyJaTeT
Bo Ckomje 1961 roguna. Craxxupan Ha BMA Bo benrpan
u nponoxun Bo Ckomje. Bo 1962 roauna, e npumeH
KaKo JIeKap CO YMH MOPYYHWUK BO BOEHA momra 2678
Ckomje. Bo Taa romunHa mpopoikyBa aa paboTu BO
Apwmuckara OomHuma Bo Ckomje, BIT 2477 ma BII
3088. ObGaByBan moBeke 3Ha4YajHU HOIDKHOCTH. Kako
nexap Bo JHA, Oun onmpeneH na 3aMUHE CO ,,IUTABUTE
OepeTku’, BO 3UMcKaTa cMeHa Bo 1965 r., Bo MupoBHara
mucuja Ha OGenunerute Hamunm Bo Erumer (Cunaj),
Bo pamkuTe Ha YHE® 3a MeaunuHcko o0e30enyBame
Ha jYyTOCIOBEHCKHOT OaTasjoH.

[o cnenunjanu3anujaTa Mo eMUISMUOJIOTHja Ha BoeHo-
MEJMIIMHCKATa akajaeMuja Bo benrpam 1968 romuna,
paboOTH Kako EMUACOMOJIOT BO BOCHHOT XHUTHEHCKO-
SMUICMIJIONIKH Ofpe (TIOI0IHA MMPEMEHYBaH BO 3aBOJ
3a MPEBCHTWBHA MEAWIIMHCKA 3alllTUTa), Kaj INTO II0C-
TaHyBa U HAYaJIHUK Ha ENMUIEMHONONIKOTO OJIe/ICHIE
U ynpaBHUK Ha 3aBomoT. Bo 1972 roguna ydectByBa
BO Cy30MBamETO HAa CHUICMHUjaTa Ha BapHOJIA BO TO-
ramrHa Jyrocnasuja, 3a mTo J0OWBA U OJJTUKYBAKE O
toramHUOT niperceaaren Ha CDOPJ. [To hopmupameTo
Lentap Ha BOCHO3/IPaBCTBCHU YCTAHOBH Ha3HAYCH €

3a 3aMeHHK ymnpaBHUK Ha Llentapor. [lensuonupan e
BO 1995 roguHa BO YMH MOJIKOBHUK Ha APM.

bun unen Ha mnpercenmarencrBoro Ha Cojy3oT Ha
JeKapcKuTe 31pykeHuja Ha Makenonuja (1981-1984
roauHa), a Bo 1983-1984 ronuHa, M HETOB TpeTCEeNaTell.
Toram, nmo ¢yHKIMja O U YIEH Ha MpeTCeNaTeNCT-
BoTo Ha CoOjy30T Ha JIeKapCKUTe NpyIITBa Ha Jyrocia-
Buja. Bo mepuogot ox 1985-1990 ronuna, 6wt eneH ox
JIBaTa MakeZOHCKH WieHa Ha Cojy3HaTa ermIeMHOIIONIKa
komucuja Ha Cojy3HHOT u3BpineH coBeT Ha CDOPJ. bun
cekperap Ha Cekmyjara 3a NPEBCHTHBHA METUIMHA
npu CJI3M, kako u reHepaneH cekperap Ha X u XI
KOHrpec Ha jiekapute Ha PM (Bo 1978 u 1982 roauna).
I-p C. I'praHOCKM ydecTBYBaJl BO peajin3aldjaTa Ha
HacTaBaTta 110 TIPEeIMETOT ,,3[PAaBCTBEHA 3allTHTa BO
BpeMe Ha BOjHA 3a CTYAEHTUTE MO MEJHLMHA H
CTOMATOJIOTHja Ha YHHUBEp3UTEeTOT Bo CKOIIje, Kako |
HACTaBa 3a JIeKapy Ha CIICIHjaTi3alyja M0 SIHIEMUIIO-
ryja. [Tomonro Bpeme Oun npefaBad ¥ BUII IIpeAaBad U
Ha CKOTICKHOT DaKynTeT 3a ONIITOHAPOJHA 00paHa.
CrpyuHaTa akTuBHOCT Ha JI-p C. I'praHocku Ouiia TecHO
TIOBp3aHa Co Heropara clieljan3alyja i HCTpaKyBadKa
OpHEHTanuja U apUHUTET, IPU KOe IITO 0COOEHO OUII
HCTaKHAT BO NIEJIOT 32 CTATHCTHYKU aHAIM3U Ha Ma-
COBHHTE 3a00JTyBarba BO MeAMIMHATA. bri aHraxupax
BO peaM3alfjaTa Ha JeceTHHa MPEBEHTUBHOMEIUIIMH-
CKH HAyYHOHWCTPA)XYBAaUKH MPOCKTH OI WHTEpeC Ha
HacelleHHeTo Bo MakenoHHWja U on uHTepec Ha JHA.
3a BpeMe Ha npodecroHanHaTa Kapuepa yuecTBYBal
co pedepaTH Ha CTPYYHH COOHMPU M 00jaByBaT TPYIAOBH
BO MEAWIIUHCKH CIIMCaHMU]a, TPBEHCTBEHO MU31aBaHH O]l
apMyjaTta. ABTOp M KOaBTOp € Ha mpeky 80 cTpydHH
myOJIMKaIMK 0] 00JjlacTa Ha CIMHEMHOJIOTHjaTa U O]
o0JlacTa Ha OpraHu3aldjata Ha 3JIpaBCTBCHATa CITyx0a.
bun unen Ha ypemyBaukuoT ogoop Ha ,,MeIUIMHCKU
ounren Ha Tperara apmuja Ha JHA®.

H-p C. 'pmanockn octaHyBa TpajHO BO KOJEKTHBHATA
MeMOpHja BO HalllaTa CPEIHA KaKo ITOCBETEH CTPYYrhaK
" €ayKaTrop, CO OJJIMYHU KOMYHUKAIIUCKU BEIITUHU U
OpTaHU3aIMCKI ¥ PAKOBOIHH CIIOCOOHOCTH, CO BOJHIYKH
CTPOTM HO NPABEJHU KPUTEPUYMH BO OJHOCHUTE CO
KoJIeTuTe U copaboTHmIUTe. T0j 3Haeme Aa MPOLCHH
U YCHIENIHO Ja NeNeTrupa, MOTUBHUpPA M KOOPIMHHUpA
WHAWBUAYATHA W TPYIHA aKTUBHOCTH M TPOeKTH. Toj
I'M MOTHBHpalie COpabOTHUIMTE U KOJIETHTE 3a CIIPO-
BeIyBambe CTAaHIAPAH U IMOJUTHYBAE HA YCIIEITHOCTA
BO HUBaTa Kapuepa.

3a cBOHTE CEBKYNMHH NPO(ECHOHATHH M CTPY4YHO-
ommrecTBeHU aktuBHOCTH O-p C. I'pmanockm noown
MOBEKE TUTUIOMH, OJIar0JapHULIH, CTPYYHH U OITIITECT-
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BeHH npu3HaHuja. Of cTpaHa Ha MUHHCTEPCTBOTO 3a
3[IPaBCTBO MY € JIOJIENICHO 3Bame ,,IpuMapuyc’ Bo 1975
ronguHa. OIMUKYBaH € CO MEIalIN U OpPACHH, MOMery

kou ce u: Opnen Ha Haponnata Apmuja co cpeOpeHa
sBe3a; OpzieH 3a BOGHU 3aCiIyrW CO 3JIaTHH MEYOBH;
OpzieH 3a BOSHH 3aCIIyr CO cpeOpeHn MedoBr; Menan
3a BoeHH 3aciyrd; OpzieH Ha TPyIOT CO 3/1aT€H BEHEIl;
OplieH Ha TPYJOT co cpedpeH BeHel; OUIHKyBambe 3a
ydectBo Bo cruiute Ha OH; [1oBeke jyOnnejHn BoeHU
LIUBWIHU OJIMKYBama. 3a UCKIYYHTEIHH PE3yITaTH
BO YHAIIPEAyBamkEeTO HAa MEIUIIMHCKATa HayKa, IPAKTHUKA
W Pa3BOjOT Ha 3[paBCcTBEHaTa 3amTHTa, Ha 6.4.1990
roauHa, Cojy30T Ha 31pykeHHjaTa Ha jekapute Ha CP
Maxkenonuja, nomenu IIOBEJIBA ,a-p Tpudyn
[TanoBcku* Ha a-p CreBan [ paaHockwu.

3a HeroBara JEjHOCT, HOCBETEHOCT U TPHIOHEC BO
3[paBCTBEHATa, HACTABHATA, OPTaHU3AIICKAaTa U PaKo-
BoJHATa paboTa, OJlaroJapHO € HaIeTO OMIITECTBO,
COpaOOTHULIUTE U TOCEOHO I'eHEPALMUTE CTYACHTH U
JeKapyu W HACTaBHUIM HA KOM OWJI YYHTEN W, CEKaKo,
HETOBHUTE IMIOTOMIIM CO HUBHHUTE CEME]jCTBa.

Hexka nmounBa Bo MUp 1 HeKa My € Be4Ha ciiaBa!

[pum. n-p Unwuja I'muropos



YIIATCTBO 3A IIPNJABA HA TPY 1 O COPABOTHULIUTE HA MMII

"Maxkenonckn meaunuHcku nperaen’ (MMII) e crpyuno cnmcannme Ha MakegOHCKOTO
JE€KapCcKO J[pYyWTBO, IIPBEHCTBEHO HAMEHETO Ha JIeKapuTe Of OIINTa IIPaKTHKAa,
CIIELIAjAJIUCTUTE Off OfICTHUTE MENUIHCKY TUCHUIITIMHYA U KCTPaKyBauuTe BO o0nacra Ha
0a3WYHUTE MEJULMHCKY U IPYTY CPOJHH HAYKH.

CrniucaHueTo I'i UMa CJIeIHUBE PyOPUKY U KaTErOpuy Ha TPY/IOBU:

N3BopHn TpynoBH

CoomuryBama 3a KITMHUYKH 1 JIA00PATOPHCKH HCKYCTBA

IIpuka3n Ha ciyyan

On npakTHKa 3a NpakTHKa

EnykaTnsHu cTaTun

. Bapmae (mmcMma o pepakuujara, ONIITECTBEHAa XPOHUKA, MPUKA3U HA KHUTH, U3BEIITAN
OJ] KOHIpecH, CUMIIO3UYMH U APYTH CTPY4YHU coOupu, pyOpukara ,.Bo cekaBame,, U

np).
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W3BopHuTe TpymoBM uMaaT Oene3d Ha HAyyHU TPYAOBH, [Of€Ka TPYAOBUTE
KaTeropusupaHu Bo pyOpukute 2-5 umaat Oejie3u Ha CTPY4YHHU TPYAOBH.

Bo MMII ce o6GjaByBaar TpynoBu Ha ujeHoBuTe Ha MIJIJl wnm Ha YIEHOBU Ha APYrd
CTPYYHHU 37Ipy>KeHHja. ABTOPUTE CE€ OJIFOBOPHHU 32 MOYUTYBAHETO HA €TUUYKHUTE Hadelna
Py MEAUIMHCKUTE HMCTPaXKyBama, a U3HECEHWTE CTABOBU, U3BEJIEHM Of] aHalIHW3aTa Ha
COTICTBEHUTE PE3yJITaTH, HE ce HY>KHO U cTaBOBU Ha PepgakumjaTa Ha MMIT.

PenakumjaTa rm mcmpaka pakoNUCHTE Ha CTpPydHa peleH3Wja; peleH3eHTOT (uTe) |
Penakiujata ja ompepnenyBaaT Ae(pMHUTMBHATA KaTeropui3anyja Ha PaKOMUCOT KOj €
npudareH 3a nevyarewme. Pegakuujara ro 3ap>KyBa IpaBOTO PaKONMMCUTE J1a TH NEYaTH
CIOpe]] peleH3UPAHUOT MPUOPUTET.

YmnarcrBoTo 3a copaboTHunute Ha MMII e Bo corsmacHocT co BankyBepckuTe npasuiia 3a
u3elHavYeHNn Oapama 32 paKOMUCHTe KOU ce pakaaT 10 OMOMEIUIIMHCKUTE CITUCaHMja.

1. TEKCT HA PAKOIINCOT

Cure pakomucu ce WcmpakaaT BO e€JeKTpOHCKa (popMa Ha eJeKTpOHcKaTa aapeca (e-
mamn) Ha MJIJI-MMII, co nBoeH mpopen u HajMHOTY 28 pefjoBH Ha cTpaHuna. TpynoT ce
NMOJHECYBa HA AHIVIMCKM ja3uk JaTtuHuueH ¢oHT Tumec Hew Poman ronemmua 12 un
ancTpakT Ha MaKeIOHCKY ja3uk. JIeBo, rope u oay Tpeba 1a ce ocTaBu ClI000IHA MapTrUHa
ol HajManKy 3 cM, a fecHo of 2,5 cM.. PegHuor O6poj Ha CTpaHUIUTE ce MHIIyBa BO
JIECHUOT F'OPEH aroul.

Pakonucor Ha TpygoT Tpeba ia € Mpupy>KeH cO MUCMO Ha MPBUOT aBTOp, CO U3jaBa JeKa
UCTUOT TEKCT He € BeKe oO0jaBeH WM TMOJHeceH/npucaTeH 3a medaTewmhe BO JPYro
CNMCaHME WM CTPy4YHa NyOJMKanydja U cO NOTBpAA JieKa PaKOMMCOT € MperyieflaH u
Ofl0OpeH Ofi CHTe KOaBTOPH, OJHOCHO CO TPHUApYKHA [eKiapalyja 3a eBEeHTyaJeH
KOH(IIMKT Ha MHTEPECH CO HEKO] Off aBTOPHTE.
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OJl KOHI'pecH, CUMIIO3UYMH U APYTH CTPY4YHU coOupu, pyOpukara ,.Bo cekaBame,, u

np).

AU A WN =

W3BopHuTe TpymoBM uMaaT Oene3d Ha HAy4YHU TPYAOBH, [Of€KAa TPYAOBUTE
KaTeropusupaHu Bo pyOpukute 2-5 umaat Oelie3n Ha CTPYYHH TPYJOBHU.

Bo MMII ce o6jaByBaaT TpyaoBu Ha ujeHoBuTe Ha MJIJ] wim Ha 4WIeHOBM HA APYrU
CTPYYHH 37Ipy>KeHHuja. ABTOPHUTE CE€ OATOBOPHHU 3a MOYUTYBAKHETO HA €TUUKHUTE Hayesa
NpA MENMIMHCKUTE HMCTPa’KyBama, a M3HECEHUTE CTAaBOBM, M3BEICHU Off aHajIu3aTa Ha
COTICTBEHUTE PEe3yJTaTH, He Ce HY>KHO U cTaBoBM Ha Pepgakiujata na MMIT.

PenaknujaTa i mcmpaka pakoNUCHTE HA CTPyYHAa peleH3Wja; pPEeleH3eHTOT (uTe) |
Penakiujata ja ompepnenyBaaT feMHUTMBHATA KaTeropu3alyja Ha PaKOMUCOT KOj €
npudareH 3a nevyarewe. Pefakuujara ro 3ap>KyBa IpaBOTO PaKOMMCUTE J1a TM NEYaTH
CIOpe]] peleH3UPAHUOT IPUOPUTET.

YmnarcrBoTo 3a copaboTHunute Ha MMII e Bo cormacHoct co BankyBepckuTe npasuiia 3a
u3elHavYeHn Oapama 32 paKOMUCHTe KOU ce MpakaaT 10 OMOMEIUIIMHCKUTE CITUCaHMja.

2. TEKCT HA PAKOIINCOT

Cute pakomucu ce UcmpakaaT BO €JeKTpOHCKa (popMa Ha elleKTpOHCKaTa ajpeca (e-
mamn) Ha MJIJI-MMII, co nBoeH mpopen u HajMHOTY 28 pefjoBH Ha cTpaHuna. TpynoT ce
NOJHECYBa HAa aHIIUCKHU ja3suk JjatuHudeH (oHT Tumec Hew Poman ronemmua 12 un
afncTpaKT Ha MaKEeJOHCKU ja3uk. JIeBo, rope u 1oy Tpeba fa ce ocTaBy clI1000Ha MapriuHa
ol HajManKy 3 cM, a fecHo of 2,5 cM.. PegHuor O6poj Ha CTpaHUIUTE ce MHIIyBa BO
JIECHUOT FOPEH aroJl.

Pakomnucor Ha TpyoT Tpeba fa e NpUAPYKEH cOo MMUCMO Ha MPBHOT aBTOP, CO U3jaBa ieKa
UCTHOT TEKCT HEe € BeKe 00jaBeH WU IOfHeceH/NpuaTeH 3a INedaTeme BO APYro
CIIMCaHWE WM CTPy4YHa MyOJuKaluWja W cO MOTBPAa JleKa paKONMHMCOT € MperiefaH u
Of0OpeH Ofi CHTE€ KOaBTOpPH, OJHOCHO CO TPHUAPYKHA [eKilapaluja 3a €BEHTyaJleH
KOH(IIMKT Ha MHTEPECH CO HEKO] Off aBTOPHTE.

HacnoBnara crpana Tpe0a ja MMa: HAacJOB HAa MAaKEOHCKM M AHTIIMCKH, MUMUIA U
Npe3rMUba Ha aBTOPUTE, KaKO W WHCTHTYIHMHATE Ha KOM WM NpWIaraar, IMUEaTa Ha
aBTOpUTE W HACIOBOT HAa yCTaHOBaTa Ce MOBP3yBaaT CO aparncku OpOjKu; aBTOp 3a
KOpECIOH/IeMja cO cuTe fleTanu (Tell. e-Mani); KaTeropyja Ha TPYAOT; KpaTOK HacJoB (10
65 KapakTepH 3aelHO CO MPa3HUOT MPOCTOP); KaKo W MH(poOpMalmja 3a TPUAOHECOT 3a
TPYIOT Ha CEeKOj KoaBTOp (Wpaeja, AW3ajH, cOOMpame Ha MOAATONM, CTaTHCTUCTUIKA
00paboTKa, MUIITyBamke Ha TPYOT).



HacnoBor Tpe6a KOHIIM3HO Jia ja U3pasm cofgp:KuHaTa Ha TpyAaoT. Ce mpenopauysa ja ce
n30ernyBa ynorpeba Ha KpaTeHKH BO HACJIOBOT.

W3BopHuTE TPYAOBH ¥ COONIITYBamara IO KMMaaT CJIEHHOB (OpMalleH Pemocien:
HACIIOBHA CTpaHa, M3BAJIOK Ha MaKEIOHCKH ja3WK (BOBEN, METO/IM, PE3YJITATH, 3aKIyIOK)
CO KITy4HH 300pOBH, N3BaJIOK Ha MAaKEJOHCKH ja3WK CcO KIyIHU 300pOBH, BOBEJ], MATEPHjall
U METOJIM, PE3YJITaTH, JUCKYCHja ¥ 3aKIIyJOIH, TUTEpaTypa u npuio3u (Tadenu, rpadpunu
U CJIUKH) ¥ JIETEH/I 3a TIPUIIO3UTE BO eficH (ajil.

IIpuka3ure Ha ciyyaum Tpeba Jja compKaT BOBEJ, IeTaJeH MPUKa3 Ha CIy4ajoT, JUCKyCHja
CO 3aKJIYYOK M JIUTEepaTypa co MPUIO3H.

N3BagokoT HAa MaKeNOHCKH ja3uk TpeOa na copp:ku HajMHory 250 3060poBu u ja Ouje
CTPYKTYPHpPAH CO CUTEe OUTHH YMHUTEIN U3HECEHN BO TPYHOT: BOBEJ CO IeJTa HA TPYAOT,
METOJOT, pe3yiaTaTd (CO HyMEpHUYKHM IOAATOLM) M 3aKIy4doUd. 3aeqHO CO M3BaJOKOT,
Tpeba Jla ce focTaBaT U 0 S5 KIIY4YHHU, UHEKCHU 300POBH.

N3BajoKoT HA aHIVIMCKH ja3WK MOpa Jla € CO COAp3KMHA UJCHTHMYHA CO COApKMHATa Ha
M3BaJIOKOT Ha MaKeIOHCKMW ja3uk. Kiryunmre 360poBM Tpeba ha ce BO COTJIACHOCT CO
MeCX (Menuman CubjenTt Xeaguare) mucrata Ha Magen Mepuiyc.

BosenoT Tpeba fa mpeTcTaByBa KpaTOK M jaceH NpHKa3 HAa UCNUTYBAHUOT HPOOIEM U
LeJUTe Ha MCTPAKYyBaWkETO, CO HaBEAyBalkbe Ha EeTUYKHOT KOMHUTET OJ[HOCHO
MHCTUTYIHMjaTa Koja To Ofo0pmia WCIHTYBameTO (KIMHWYKA CTyAWja Koja ce paboTh
criopey| IPUHIMIKTE Ha XeJICHHIIKATA JieKJIapanyja 3a NalieHTUTe U HUBHUTE IpaBa).

MeTtogure Tpeba fa OMpaT TOYHO HA3HAUYEHWU, 3a Ja CE€ OBO3MOXKHU MOBTOpPYBamk€ Ha
IPHUKaKaHOTO UCTpaxkyBamwe. OcOOEHO € BaXKHO Jla ce NMpelu3upaaT KpUTEPUyMHUTE 3a
celieKlldja Ha OICEpBHpAHUTE Clydyau, BOBEACHHTE MOfu(pUKaluM Ha BeKe MO3HATUTE
METOAM, Kako M HAeHTU(pUKalyja Ha YHOTpeOEHUTE JEKOBH CIOpE]] F€HEPUYHOTO HMeE,
[O3UTE U HAUYMHOT HA aJMIHUCTPALIH]A.

Pe3yaraTture Tpeba fma ce mpuKaxkaT jacHO, MO JIOTHYEH pepocief. Pesymratute ce
u3HecyBaaT Bo craHpapgaute CU epgunumm. Bo TekcroT Tpeba nma ce Ha3HauM
ONTUMAJTHOTO MECTO Kajie K& ce BMETHAT Ta0enuTe W WIyCTpPalUUTE, 3a Jla ce u3berHe
HEMOTPeOHOTO MOBTOPYBak¢ HA WM3HECEHUTE MOAATOIHM. 3HAauyajHOCTa Ha pe3yJITaTHUTE
Tpeba fa ce oOpabOTH CTATUCTHYKH, CO JIETAJEH OMUC HAa YHOTPEeOEHUTE CTATUCTUUKHU
METOJY Ha KPajoT Ha IENOT MeitioOU.

Juckycnjara Tpeba a ' UCTaKHE MMIUIMKALMUTE Off JOOMEHUTE pe3ysTaTH, CIOPEeAeHI
CO ITOCTOJHUTE CO3HAHMUja 3a HCIUTYBAHUOT IMPOOJIEM.

3akayyouure Tpeba ga He 6upat nogoiaru o 150 360poBH.
3. [IPH/IO3H

Kako mpunor-gokymMeHTalnuja Ha TPYJAOBUTE NPEJIOKEHM 3a IevyaTeme, MOXe Jia ce
mocTaBaat 10 S npuiora (Tadenu, GUrypu,/CIuKy - WIYCTPALFN ).



Tabenure ce jocTaByBaaT Ha KpajoT HA TPyAOT Bo uctuot aji. Cekoja Tabena Tpeda na
¥“Ma CBOj HACJIOB M pefieH Opoj KOj ja MoBp3yBa CO TEKCTOT. XOPU30HTAIHU U BEPTUKATHU
JMHAU Ha TabelaTa He ce JO3BOJEHU; O3HAKUTE Ha KOJOHUTE BO TabejaTa ce NMUIIyBaaT
CKpaTeHO Win co cuMOOJI, 2 HUBHOTO 00jacHyBame ce MUIIlyBa Ha IHOTO HA TabenaTa, BO
BUJI HA JIETEHJIA.

NaycrpanunTe ce focTaByBaaT coO pefieH OpOj Kako CIMKa BO IPHO-0eia TEeXHWKa, a
cekoja cnmka Tpeba fja e mpuapykeHa co Jerensa (omuc).

Mukpodotorpadunre MOXKE [a COApPKAT NMOCEOHW O3HAKWM BO BHJ] HA CTPEJIKHA WA
cumbomu. [Tokpaj onmucoT Ha caukaTa, MOpa Jia ce HaBeJle W 3roJIEMYBAamhETO U BUJIOT Ha
60emeTO Ha MpemapaTtoT (aKo Toa BeKe He € HAlmpaBeHO BO CeKIWjaTa Maitepujan u
metioou).

Cure o3Haku Ha poTorpacduute Mopa fa OuAaT JOBOJHO rOJIEMH, 32 1a MOXKE jacHO Jia ce
pacnmo3HaaT W 1O CMajyBalkeTO BO TMEeYaTHUIATA, TPH HUBHOTO BKJIYYyBame BO
rneyaTeHaTa CTpaHMIA Ha CIUCAHUETO.

4. JIUTEPATYPA

LuTupanata nuTeparypa ce NUIlyBa Ha KpajoT HA TPYAOT MO 3aKIYYOLUTE, CO PEIHU
OpoeBu cropey peflocieoT Ha M0jaByBakheTO Ha IUTATOT HA TEKCTOT HA TPYIOT CTAaBEHH
BO CpefHM 3arpagu u Oe3 mpocTop Mefy HUB (aKo ce mocienoBaTelHU Tpeba aa ce
TIOBP3aHH CO IPTHYKA, Ha np. 113-6K).

JlutepaTypara ce MTHpa Ha CIEIHUOB HAUMH (KPATCHKUTE 3a HACIOBUTE HA CIIMCAHHWjaTa
Tpeba f1a ce cnopep ucrara npugarenu Bo Mugen Meauiyc):

a) ciawuja 6o cuucanue (ce HaBeyBaaT CUTE aBTOPH, aKO TM UMa JI0 4 WU MOMAJIKY;
aKo THM MMa MOBeKe Of 4 ce HaBe/lyBaaT NMPBUTE 3 aBTOPH | ce fnofasa: u cop.) Hernma JIT
Meagowc AT, Pooucon JII eii aa. Cenonp HeomnacMc adpTep amyTe JSMIIXOOIACTHI]
neykemua uH uxunaaxoon. H Enrn J Mep 1991; 325:1330-6.

0) 3aeOHu4Ku asiuop

I'MBUO (MuTeppucummuinaaps Tpoyn ¢(op UaHIep I[ape eBalyaTUOH). PemyumHTr
AMarHOCTUl] Jienas uH Opeact mnaHuep. [loccubne TxepaneyTul UMIIMLATAOHC. [laHuyep
1986; 58: 1756-61.

B) 0e3 asiop - aHOHUMHO. Bpeact cupeeHuHr: Hew eBujeHne. (Eouitiopuaan Jlanyeit
1984; u :1217-8).

r) llozaaesje 60 KHUZa uau MoHozpaduja

Hbeunncrenn JI, Cwaprs MH. IlaTxorenun nponeptuec o MHBAAMHT MUIPOOPTraHUCMC.
Bo: Cogeman BbA Jp, Cogeman HbA, Epn. IlaTxoreHurn mxscHOJIOTS: MeIXaHUCMC O¢
muceace. [Ixunagennxua; b b Cayuuepc, 1974: 457-72.

[IpBuTe oTnevyaTony Ha TPYAOBUTE UM ce MpaKaaT Ha aBTOPHUTE 3a KOpPEKIUja: aBTOPUTE
ce JJOJIXKHU KOPUTMPAHUOT OTIEYaTOK Jia ¥ ro BpaTaT Ha Pepakuujata Ha MMII Bo pok off
2 meHa.

Ynnata 3a ucneuarteH Tpya, 8o cnucaHneto MMM usHecysa 3.000, 00 geHapu u ce ynnakaat Ha
YKUPO CMeTKaTa Ha: MaKeAOHCKO IeKapCKO APYLUTBO

300000000211884 'B KomepuujanHa 6aHKa

CO Le/l Ha A,03HaKa : ynaaTa 3a CTyyeH TpyA,



Anpecara Ha Pepaknujarta

Hame I'pyes Op. 3

I'papcku supg 6ok A,

1000 Ckorje,

Ten.: ++ 389 02 3162 577

Enekrponcka agpeca (E-mamn): mld@unet.com.mk

ABTOpMUTE WITO CaKaaT Aa 00jaByBaaT TPYAOBH BO cnucaHueTo Tpeba Aa ja Mmaat ynnateHo
yneHapuHaTa 3a TeKOBHaTa roguHa Bo BucuHa og, 1440 peHapu u 3a Toa ga ja uHpopmupaart
CTpyuHaTa cnyX6a Ha MaKef0HCKO NeKapcKo ApYLITBO, TMCMEHO MK NpeKky TenedoH.

Detanuu undpopmauum moxxerte ga gobuete Ha TenedoHot Ha ApywTteoTo 02 3 162 557.

N3BecTyBame 3a penensenture 3a MMII

Bo cKnap, co npaBuUAHUKOT Ha YKUM peueH3eHTUTe LUTO HaBPeMeHO U OAroBOPHO Ke ja
oapabotat peueHsujata Ke aobujat 0.4 60pa Kou ce cobupaaT 3a yHanpeayBarbe BO
aKagemckuTe 3Barba. bogoBuTe moxKar ga ce aobujat U perporpagHo npeky nobapysar.e BO
MAA - 3162 557.
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