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Review article

LAPAROSCOPIC VS. ROBOTIC SURGERY IN GYNECOLOGY

JIAITAPOCKOIICKA HACITPOTHU POBOTCKA XUPYPI'NJA BO TMHEKOJIOT'HJATA

Gligor Tofoski, Goran Dimitrov, Ana Daneva Markova, Elena Dzikova, Irena Aleksioska Papestiev

and Angela Chipurovska

University Clinic for Gynecology and Obstetrics, Faculty of Medicine, Ss. Cyril and Methodius University

in Skopje, Republic of North Macedonia
Abstract

Gynecologic surgery has undergone a significant evo-
lution over the past few decades. The techniques of
gynecologic surgery have been significantly enhanced
and the complications reduced.

We aimed to review randomized and observational, ret-
rospective and prospective studies to compare robotic
surgery as opposed mainly to laparoscopic surgery and
also to abdominal surgery for treatment of both benign
and malignant gyneciologic indications and to compare
advantages and disadvantages between these surgical
techniques. The comparison focused on operative times,
surgical outcomes, and surgical complications.

A systematic review of literature was performed. Ran-
domized controlled trials comparing robotic and lapa-
roscopic techniques in gynecologic surgery were inclu-
ded. MEDLINE, Evidence-Based Medicine Reviews,
PubMed, ACOG and others were the main search sour-
ces utilized in search of study data.

Laparoscopy (LPS) is characterized by two-dimensional
visualization, a limited range of motions, difficulty
with hand-eye coordination, and enhanced physiologic
tremors. Robotic surgery (RS) has the same characte-
ristics, with additional improvements in ergonomics and
visualization. However, due to a specific equipment, RS
has higher costs and longer operative times compared
to open and LPS approaches.

In light of these data, there were no significant diffe-
rencies between robotic and laparoscopic surgery with
regard to mortality and morbidity outcomes in the lar-
gest number of studies. RS was frequently associated
with longer operative times and higher overall costs,
but many studies found potential benefits in postope-
rative recovery time. However, the decision whether
robotic surgery should become mainstream in gyneco-
logic surgery or remain another surgical technique re-
quires a few more randomized controlled clinical trials.

Keywords: gynecology, robotic surgery, laparoscopic
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surgery, advantages, disadvantage.

AmncTpakr

Bo mocinenHuTe HEKONKY JAEKaad THHEKOJIOIIKATa
XUPYpTHja J0XKKMBea 3Ha4yajHa eBONYyIHja. TeXHUKUTE
Ha THHEKOJIONIKATa XHPYpryja ce 3Ha4ajHO HarpeaHa-
TH a KOMIUIMKAIUUTE Ce peayLIPaHH.

Hamrara mien e na pasrirenamMe OpojHH paHIOMHU3HPAHH,
PETPOCIEKTUBHY U MIPOCIIEKTUBHY CTYANH CO LIEN A4 ja
criopeiMe TJIaBHO PoOOTCKaTa HACIIPOTH JIAapOCKOII-
CKaTa XUpypruja 3a TpeTMaH HAa OCHUTHU U MAaJUTHU
THHEKOJIOIIKY 3a00TyBama M Ja TH CIOpEeIuMe Ipes-
HOCTHUTE M HEIOCTATOIUTE IOMely OBHE XHPYIIKU
TexHuku. Criopendara ce ¢poKycupa Ha ONepaTUuBHOTO
BpeMe M XHUPYIIKUTE KOMIUIMKAIIMA ACOIMPAHU CO
Pa3NUYHN XUPYIIKH TEXHHUKH.

Bere n3BeneH cucreMaTcky mperien Ha MOJaTOH Of
PaHIOMHU3UPAHHU UCIUTYBakha CIIOPEIyBajKH T pOOOT-
CKaTa U JIAIIapOCKOIICKaTa TEXHUKA BO THHEKOJIOIIKATa
xupypruja. MEDLINE, Evidence-Based medicine re-
views, PubMed, ACOG, u apyru 6ea TiIaBHATE H3BO-
PH Ha TTOATOIN BO OBaa CTyIHja.

Jlamapockonujata ce KapakTepusupa CO JBOJMMEH3HO-
HaJIHa BH3yeNn3allija, OTPaHUYeHN JIBHKEeHA, MOTElI-
KOTHUH BO KOOpJMHAIIM]jaTa parie-oud W 3rojeMeH (u-
3HOJIOIKH TpeMop. PoboTckara xupypruja ru o6e3oe-
JlyBa MCTUTE NPEAHOCTH HO MMa JIOTIONHUTENHU 1000~
pyBama BO OJJHOC Ha BHU3yelU3alija U MOA00pEeHH ep-
TOHOMCKH KapakTepUCTHKH. Bo cexoj ciydaj mopaan
cnenuguyHaTa ompema, pobOTCKaTa XHPYypruja numa
MTOBHCOKA [IEHA W MOJI0JIT0 OIIEPaTUBHO BPeMe BO CIIO-
peada co iamapocKorncKkara XUpyprija ¥ OTBOPSHUOT
npUCTAaI.

Cnopen noOueHHUTE 1OIATOLH, He € 3a0eNexaHa CHT-
HU(UKAHTHA pasinKa HoMery poOOTCKaTa W Jiamapo-
CKOIICKaTa XHpypruja BO OJHOC Ha MOPTAIUTETOT U
MOCTONEPAaTUBHUOT MopOuaureT. PX Oeme mouecto
acounupaHa co MOAOJTO ONEPaTUBHO BpPeMe M HOBHCO-
Ka €Ha, HO MHOTY CTYAUU TI'0O MOTBpAYyBaaT IMOTCHIIN-
JamHUOT OeHE(UT BO MOCTONECPATUBHOTO BpeMe Ha pe-
xabmmuranyja. Kako u 1a e ognmykaTa nanu poOoTcKa-
Ta XUpypruja Tpeda na Ouje raaBHa TMHEKOJIONIKA XU-
pyLIKa TEXHUKA MM Ja OCTaHAT APYIUTE XUPYIIKHU TEX-
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HUKHM Oapa MHOTY MOBEKE PaHJOMHU3HUPAHU KIMHUYKH
UCTPaXKyBama.

Kny4ynu 300poBu: ruHekonoruja, poboTcka XUpypruja,
JanapoCKOICKa XUPYPIrHja, IPeIHOCTH, HEIOCTATONN

Introduction

The first published description of laparoscopy in hu-
mans was made by the Swedish surgeon Dr. Hans
Christian Jacobaeus in 1910. He used air pneumoperi-
toneum and a cystoscope to evaluate the peritoneal
cavity of tuberculosis patients with ascites. Shortly
thereafter, Dr. Bertram M. Bernheim of the Johns
Hopkins Hospital reported a series of the first human
laparoscopy performed in the United States, which he
called organoscopy. A major breakthrough came with
the introduction of the solid state video camera for
laparoscopy in 1982. Today, operative laparoscopy is
routinely used by gynecologists to perform a multitude
of procedures, including hysterectomies, and for the
diagnosis and treatment of gynecologic malignancies.

In recent years, 3 innovations have been introduced or

reintroduced into the field of laparoscopy:

1) robotic surgery [1],

2) natural orifice transluminal surgery [6],

3) single incision laparoscopic surgery (SILS). All 3
have their advantages and disadvantages compared
to traditional laparoscopy. Of these 3 developing
technologies, robotic surgery is having the largest
impact on clinical care [1].

1. LPSC vs. robotic surgery - description

The adoption of conventional laparoscopy (CL) in gy-
naecological surgery has resulted in significant bene-
fits for women and health providers in terms of fewer
hospital admissions and a more rapid recovery and
return to normal activity.

However, in complex pelvic procedures where greater
precision is needed, CL has seen limited applications
because of the restricted space and complex anatomy
of the pelvis.

The introduction of a robot as an additional tool in
laparoscopic procedures has overcome many of these
limitations by providing superior dexterity, intuitive
movement, 3D vision, improved ergonomics, autonomy
of camera control and a shorter learning curve.
Compared to CL, robotic movements make possible
to filter out tremor allowing for precise surgery. The
3D camera is secured and controlled by the surgeon
providing a stable view and allowing for more exact
dissection by enabling depth appreciation. To overco-

me lack of depth perception in 2D cameras, 3D laparo-
scopic cameras have been developed, but published
data comparing 3D cameras and robotic-assisted lapa-
roscopy (RAL) are sparse. Although the benefits of 3D
cameras are well documented,

the surgeons' console vision in RAL might make the
operative strains reported when using a 3D camera in
CL, such as headache, dizziness and eye strain, less se-
vere [2,3]. Another advantage of RAL is that instru-
ment movement replicates movements of the surgeon's
hands; this is in contrast to CL where hand and instru-
ment movements are counterintuitive. The use of a
third arm allows surgeon control in placing an in-
strument fixed in a secured place for safe assistance
instead of requiring an assistant. The ergonomic ad-
vantages of RAL over CL have been reported using
abdominal models representing a healthy weight range
(BMI 18.5-24.9kg/m2) and those with obesity (WHO
classification BMI 30 kg/m2 or over) [4]. The availa-
bility of a dual console enables collaboration and faci-
litates teaching. The disadvantages of RAL include lack
of haptic feedback, the position of the surgeon away
from the patient, and higher costs compared to CL. A
structured training programme for robotic surgery is
essential. Robotic surgical training programmes consis-
ting of two components - generic robotic skills and
specialty specific skills-have been developed to intro-
duce RAL programmes safely [5].

A US study [6] of RAL for uterine cancer conducted
in the period of 2008-15 in more than 35,000 women
showed that RAL facilitated widespread adoption of
minimal invasive surgery (MIS) and reduction of peri-
operative mortality without an increase in treatment
costs. Future cost-effectiveness studies are needed to
assess these findings in more high-volume robotic
centres and using newly developed robotic platforms.
The higher costs of RAL remain a significant disad-
vantage, although it is important to consider that costs
should decrease with time once surgical expertise in-
creases (shortening operative time), high-volume robo-
tic centres are introduced, hospital stays reduce and
MIS increases, and the cost and time implications
associated with laparotomy complications should also
be considered [7]. A diverse range of robotic platforms
are emerging with differing costs and set-up. Previous
disadvantages of RAL, such as the need for de-
docking if operating in the pelvis and upper abdomen,
have been eliminated from newly developed platforms.
Patients expect an active and informed role in treat-
ment decision-making, and healthcare providers have a
duty to present choices without personal or institu-
tional bias. A study of 18 examining patient perceptions
of RAL acknowledged a general lack of understanding
and the need for improved lay information [8].
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Table 1. Recommendations and Conclusions for Robot-assisted surgery in Gynecology according to ACOG and SGS

The American College of Obstetricians and Gynecologists
(ACOG) and Society of Gynecologic Surgeons (SGS)
make the following recommendations and conclusions:

- Studies suggest that robot-assisted gynecologic surgery
can be performed safely in centers with experienced surgeons
and has perioperative outcomes equivalent to laparoscopy
and improved outcomes compared to laparotomy.

- Robot-assisted cases should be selected based on the
likelihood of improved outcomes compared to other
surgical approaches due to the complexity of the case or
patient factors, with appropriate consideration of costs.

- Robot-assisted surgery provides an alternative surgical
tool for minimally invasive gynecologic surgery.

Further comparative studies are needed to assess long-term
outcomes and patient safety, and to identify specific
subgroups of patients who would benefit from a robot-
assisted approach.

- As with any procedure, informed consent should be
obtained from patients before surgery with discussion of the
surgeon’s  experience  with  robot-assisted  surgery,
indications for surgery, and potential risks and benefits
associated with the robot-assisted technique [8].

Table 2. Advantages of Laparoscopic and Robotic Surgery

Advantages of Laparoscopic Surgery

Advantages of Robotic Surgery

Reduces risk of injury during the procedure
Reduces pain during recovery

A shorter hospital stay

Reduced use of anaesthetic drugs

Reduced wound infections and complications
Less blood loss and faster recovery time
Minimized pain and discomfort

Helps patients to return to normal activities soon
Better cosmetic results

Speed, accuracy, and control during the procedure.
Enhanced range of motion

Greater precision as compared to laparoscopic
surgery

Less expensive than traditional surgery

Minimizes postoperative complications

2. Raobotic surgery vs. LPSC in gynecologic oncology
Role of robotic surgery in gynecologic cancer

In gynaecologic oncology, RAL hysterectomy is most
commonly employed for endometrial cancer but also
for cervical cancer and occasionally for restaging in
early ovarian cancer.Women with endometrial cancer
often present with a comorbidity, such as severe obesity,
diabetes or hypertension.Other cancers have different
challenges, mainly because of the technical difficulties
associated with radical surgery. Robotic techniques ha-
ve been developed for surgical procedures not regar-
ded as readily amenable for CL, such as exenterative
procedures for recurrent cancer.

Endometrial cancer

There is evidence from RCTs and a meta-analysis of
RCTs that for endometrial cancer hysterectomy by CL
is associated with a shorter hospital stay than laparoto-
my, reduced blood loss and fewer complications, with
no apparent adverse effect on survival. However, CL
can be more challenging in women with endometrial
cancer who have a significant comorbidity, such as
obesity or pulmonary problems. Several studies have
shown that the introduction of robotics significantly
reduced the number of open operations required by
women with endometrial cancer and, therefore, the
number of complications and overall costs were also
reduced.

There are significant costs associated with the imple-
mentation of robotic surgery, which have been identi-
fied in two studies. However, it is vital to emphasize

the benefits presented in the same papers, such as fewer
repeat operations, medical complications and bladder
injuries, and conversion to laparotomy. Subsequently,
other papers examining the treatment of endometrial
cancer have reported fewer complications and smaller
conversion rates in RAL, and reduced blood loss com-
pared to CL. A Danish study, including 5654 patients,
evaluated the association between a nationwide intro-
duction of RAL and survival in women with early-sta-
ge endometrial cancer. Improved survival and reduced
risk of severe complications.

Cervical cancer

Over the past two decades, MIS techniques have gained
widespread acceptance as an approach to radical hys-
terectomy for cervical cancer. A meta-analysis assessing
RAL for radical hysterectomy in cervical cancer found
fewer complications in RAL compared to open surgery.
One study demonstrated that the introduction of robo-
tics in the UK resulted in a reduced number of open
radical hysterectomies. As a result, the introduction of
robotics for cervical cancer surgery has become widely
accepted, not just for hysterectomy but also for trache-
lectomy with a large meta-analysis including nine stu-
dies. In 2018, the publication of two studies resulted in
the efficacy of minimally invasive radical hysterecto-
my for early stage cervical cancer to be questioned.
They showed that in women who had MIS had lower
disease-free and overall survival compared to those who
underwent an open surgery. This was confirmed by the
UK National Cancer Registration and Analysis Service
and other studies. In light of these data, the European
Society of Gynaecological Oncology (ESGO) recommen-
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ded open surgery to be the gold standard for radical
hysterectomy; also suggesting that all MIS procedures
for cervical cancer should be prospectively recorded
and only performed in a subgroup of women in highly
specialised centres by appropriately trained surgeons.
The National Institute for Health and Care Excellence
guidance on minimally invasive radical hysterectomy
recommends the evidence of efficacy for tumors sma-
ller than 2 cm as inconclusive for disease-free and ove-
rall survival compared to open surgery, and therefore
RAL for these patients should only be performed in
the context of research. The LACC trial mainly explo-
red the difference in overall survival and disease-free
interval between CL and open radical hysterectomy
with only a small percentage (16%) of RAL cases. A
prospective multi-centre RCT comparing oncological
safety of RAL and laparotomy for early-stage cervical
cancer has been developed [9].

Robotic Surgery for Treatment of Cervical Cancer

A total of seven studies compared robotic radical hys-
terectomy with either laparoscopic hysterectomy or open
radical hysterectomy [10,11]. In addition, we chose to
include two more studies: one summary of 3 years of
robotic radical hysterectomy experience and one pros-
pective non-randomized phase 11 study [12].

Seven studies evaluated and compared operative times,
length of post-surgical hospitalization, and estimated
blood loss between robotic and open radical hysterec-
tomy [10,11]. All studies presented similar results re-
garding significantly shorter length of post-surgical
hospitalization after robotic surgery, ranging from 1 to
3.7 days for robotic-assisted procedures and 2.8 to 5
days for open surgery.

Three studies [11] found that robotic surgery required
longer operative times (P<0.001). The two remaining
studies [13] showed the exact opposite results regar-
ding operative times, reporting that robotic surgery
had shorter operative times (P=0.002). These inconsis-
tencies are probably but not solely the result of sur-
geon’s experience.

Cantrell et al. [13] evaluated the 3-year survival of pa-
tients who had undergone radical hysterectomy, whether
robotic, laparoscopic, or open. No difference in overall
survival was observed between the different groups.
Recurrence was rare and similar between groups.
Pelvic lymph nodes were dissected in 98% of patients,
and were found to be positive for disease in 8.5%-—
10.9% of patients. The mean number of pelvic lymph
nodes retrieved was higher in the minimally invasive
group (19.4 versus 16.0, P<0.001). There was no diffe-
rence in the rate of postoperative chemotherapy (P=0.32)
or radiation therapy (P=0.28).

Gallotta et al. conducted a prospective non-randomi-
zed controlled trial (Canadian Task Force classifica-
tion level 2) enrolling patients with stage 1B2-I11 cer-

vical cancer who underwent robotic radical hysterecto-
my plus pelvic and/or aortic lymph node dissection
within 6 weeks after chemotherapy/ radiation therapy.
Surgery feasibility and complications were analyzed.
Pelvic lymph node dissection was performed in all ca-
ses. Robotic surgery was successful in 97.5% of cases.
Median operative time was 185 min (range 100-330
min), and median estimated blood loss was 100 mL
(range 50-300 mL). Median length of post-surgical
hospitalization was 2 days (range 1-4 days). No intra-
operative complications were recorded. During the ob-
servation period, 30% of patients had complications.
Recurrence was documented in 12.5% of patients.

Robotic Surgery for Staging of Ovarian Cancer

Only one study published to date comparing robotic
and laparoscopic approaches found no statistically sig-
nificant difference between the two approaches with
regard to final FIGO stage, histology, and tumor grade.
In addition, 15.6% of patients were upstaged, with no
statistically significant difference between the two groups.
Median number of pelvic lymph nodes retrieved was
14 (range 3-42) and 11 (range 2-29) in the robotic and
the laparoscopic groups (P=0.235), respectively. Median
number of aortic lymph nodes retrieved was 11 (range
3-26) and 12 (range 1-39) in the robotic and the lapa-
roscopic groups (P=0.263), respectively. Operative time
was significantly shorter in the robotic group (P=0.043).
Estimated blood loss was similar (P=0.691). No diffe-
rence was found in terms of surgical complications [14].

OPINION (RCOG)

e Minimally invasive surgery in gynaecology should
be promoted to decrease the large number of pro-
cedures still being completed via laparotomy.

e Evidence demonstrates the feasibility and safety of
robotic technology in gynecology, and surgeons'
preference would be to perform more complex
operations with robotic assistance.

e Limitations of RAL remain to be higher costs;
development of new platforms might change this.

e Surgical ergonomics are improved using RAL
compared to CL, with fewer acute and long-term.

o WMS reported compared to CL or laparotomy.

e Introduction of RAL in gynaecologic surgery has
resulted in a decreased conversion rate and lapa-
rotomy.

e For endometriosis, data indicate RAL is at least as
good as CL, with a trend towards fewer complica-
tions associated with RAL.

¢ In urogynecologic surgery, RAL has shown at least
the same or better postoperative results than CL.

e In endometrial cancer surgery, there is good evi-
dence that introducing robotics into a service im-
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proves operative outcomes for women and may
provide cost savings.

e Studies looking at long term cost-effectiveness of
RAL in gynecological surgery need to consider the
complexity of the surgical procedure and women's
comorbidities.

e Future research into patient perspectives and attitu-
des about robotic surgery as the field develops is
recommended [14].

Conclusion

In light of these data, there were no significant diffe-
rencies between robotic and laparoscopic surgery with
regard to mortality and morbidity outcomes in the
majority od studies. RS was frequently associated with
longer operative times and higher overall costs, but
many studies found potential benefits in postoperative
recovery time. However, the decision whether robotic
surgery should become a mainstream in gynecologic
surgery or remain another surgical technique requires a
few more randomized controlled clinical trials.

Conflict of interest statement. None declared.
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Abstract

Introduction. The use of the commonly used nonste-
roid anti-inflammatory medications can lead to speci-
fic complications in patients with cerebrovascular con-
ditions. Their safety profile can be associated with both
haemorrhagic and thrombotic complications, which
can exert untoward influence in these patients. The
aim of the present text is to 1) meaningfully recapture
the main literature findings on the thrombotic
complications due to use of NSAIDs in these patients
and to 2) provide aid for physicians that encounter
such decisions.

Inhibition of the cyclo-oxygenase as main effect. The
use of these medications rely on a common mecha-
nism that inhibits a specific set of enzymes called cyc-
looxygenase inhibitors. Here, we revisit the specific
cascade that enables their effect and the important in-
terplay that may occur in patients with cerebrovascular
diseases, including medications that exert unspecific
vs targeted inhibition of those specific enzymes.
Conclusion. The use of particular NSAIDs have been
evaluated in patients with cerebrovascular diseases,
and their specific risk for thrombotic complications in
these patients have been examined in wide collection
of patients. So far, these evaluations emphasize the asso-
ciation between the duration of use and type of se-
lectivity of a particular NSAID and its risk for further
thrombotic complications.

Keywords: cerebrovascular diseases, nonsteroid anti-
inflammatory medications, haemorrhagic and thrombotic
complications
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AbcTpakT

BoBen. YnorpebaTa Ha HECTepOUIHM aHTH-WH(IaMa-
topHu nexkoBu (HCAWNJIn) kaj manueHtu co mepedpo-
BaCKYJIapHH COCTOjOM MOXKe Ja TIPOM3BeNe CIeIupuy-
HU KoMIUMKauuu. HuBHHOT 6e30eaH0CceH npodui ce
acorppa co MOXKHH XEMOPardukd M TPOMOOTHUYHH
KOMIUTHKAINHU, KOU TPeIn3BUKyBaaT HECaKaHa €BOIY-
[Mja Ha KJIVMHHUYKUOT TEK Kaj oBuWe mammeHTH. llenrta
Ha aKTYeJIHHOT TEeKCT € Ja 1) T 3a0KpyXH IOCHen-
HUTE CO3HAHMja O]l JINTepaTypara Ha OBaa KOHKpPETHA
TeMa M 2) Aa UM TIOMOTHE Ha JIEKapUTEe KOU CEe COOUy-
BaaT CO TaKBH OJUTYKH.

Mexanu3mMu Ha ocTBapyBambe Ha edekTHTe. YIOT-
pebaTa Ha OBHE MEIUKALMH C€ MOTIHpa HA 3a¢THUIKA
MeXaHHM3aM NPEKy WHXUOUIHMja Ha Cenu(UIHA Kiaca
Ha CH3MMH HapedeHa “MHXMOMTOPH Ha IMKJIO-OKCHUTe-
Hazara“. Tyka, ce HaBpakaMme Ha crielU(pHIHATA KacKaja
KOoja To J103BONyBa €(EKTOT Ha OBHE JIEKapcTBa H
MOYKHUTE WHTEPAKIUH KOM MOXKE [la HACTaHAT Kaj
MAIUCHTHTE CO IepeOpOBacKyIapHU OOJIeCTH.
3akayuok. Ymorpebara mHa xoHkpetHu HCAWJIu e
eBalylpaHa Kaj MalueHTu co nepedpoBackynapHu 60-
JECTH BO TIOBEKe KOXOPTHH cTynmd. Jluteparypara
MocoYyBa JeKa JOJDKWHATa HA KOPHUCTCHE Ha OBHE
JICKOBU M HUBHATa CENEKTUBHOCT CE aCOLHUPAHH CO
OJlpeJieH PU3UK 3a JOMOJHHUTEIHA TPOMOOTHYHH KOM-
TUTAKAINH Kaj OBUE MAINEHTH.

Kiayunu 300poBu: 1epeOpoBacKkyJapHU COCTOjOH,
HECTEPOMIHH aHTH-HH(IAMATOPHH JIEKOBH, XEMOPAruuKH
u TpOM6OTI/ILIHI/I KOMIIJTUKAIIUU

Introduction

Nonsteroid anti-inflammatory drugs (NSAIDs) are one
of the most prevalent medications that can be given
without prescription. Their pharmacokinetics properties
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are well described, and their wide range of use is asso-
ciated with specific wanted and unwanted effects. One
early description is the effects of the acetylsalicylic
acid towards the renal function [1]. In this group of
medications there are different drugs that exhibit
effects over the cyclo-oxygenase (COX), specific enzy-
mes that release important mediators for pain, infla-
mmation, and maintenance of hemostasis. Although
paracetamol and acetylsalicylic acid are often classi-
fied separately from the NSAIDs, both exhibit similar
effects over this enzyme [2].

Gastrointestinal unwanted effects, such as gastric ero-
sions upon use, motivated inquiry for developing si-
milar medications with higher selectivity. After the de-
velopment of the cyclo-oxygenase-2 (COX-2) inhibitors,
it was indeed observed that these medications were
associated with reduced rate for this specific unwanted
effect, when compared to patients that used nonselec-
tive COX inhibitors [3]. Regardless, it became appa-
rent that this specific class can be associated with other
side effects, such as myocardial infarction. A meta-
analysis from 2006 [4] was the first systematic review
that demonstrated this association and motivated further
study. The aim of our review is to summarize the fin-
dings from the latest literature, regarding the risks for
cerebrovascular complications in patients with risks for
cerebrovascular diseases, upon use of different NSAIDs.

ASA -
Ketoprofen A
Naproxen -
Ibuprofen 4
Ketorolac 4
Salicylic acid 4
Acetaminophen -
Indomethacin
Piroxicam -
Lornoxicam 4
Etodolac 4
Meloxicam -
Diclofenac -
Nimesulide -
Celecoxib -
Valdecoxib -
Aceclofenac
Etoricoxib -
Rofecoxib 4
Lumiracoxib

0.001

0.01

0.1

Inhibition of the cyclo-oxygenase as main effect

COX are class of enzymes, also known as prostaglan-
din endoperoxide synthetase. These enzymes are present
in many tissues, and the products of their activity are
commonly labeled as prostanoids, a namesake that co-
mes from their isolation from prostate of different
animals. These enzymes have dimeric structure, and
there are two iso-enzymes, cyclo-oxygenase-1 and
cyclo-oxygenase-2. The first form is expressed in
many tissues, including the thrombocytes, and it re-
mains constitutionally active. The second form differs
in that it requires specific stimulus to be activated. The
function of these enzymes is related to the conversion
of the arachidonic acid to prostaglandin H2. Prostag-
landin H2 can be further converted to prostacyclines,
which exhibit vasodilatation and it can inhibit the agg-
regation of the thrombocytes, or to thromboxane A2,
which can maintain vasoconstriction and elicit the agg-
regation of the thrombocytes [5]. Although ubiquitous,
these enzymes exhibit their activity mostly in the
vascular walls, the gastrointestinal tract and in the kid-
neys. The NSAIDs can be classified further according
to their selectivity for the two forms of the enzyme,
and this classification is shown on figure 1 [6].

1 10 100 1,000

COX-1/COX-2 IC,, ratio

Fig. 1. Selectivity of different NSAIDs for COX-1/COX-2. Lower COX-1/COX-2 ICsp ratio
would mean higher selectivity for COX-1 isoenzyme. Reproduced from [6]
(https://creativecommons.org/licenses/by-nc/3.0/)

Patient groups of interest

The use of NSAIDs is not restricted, as many of them
are over-the-counter medications. This group of medi-
cations is the most used for management of pain and
inflammation in different clinical scenarios, but also in

a situations which do not escalate to clinical scenarios,
without the supervision of a physician [7]. For instan-
ce, a study from 2015 [8] which observed the use of
these drugs in patients with chronic pain, shows that
the use of these medications is with duration of 21
days in 97% of the patients. The use of these drugs is
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separately examined in the elderly [9] in a study that
exhibits its patterns of use.

Possible mechanisms of elevated risks for thrombotic
events with the use of NSAIDs

There are multitude of mechanisms that can plausibly
explain the associated risk of use of some NSAIDs
with thrombotic complications. Given the fact that
patients under risk for cerebrovascular diseases are
already using some kind of therapy, are more likely to
have additional comorbidities that require additional
treatment, would mean that from the start there might
be both pharmacokinetic and pharmacodynamic interac-
tions that could lead to such unwanted effects.

Most highlighted mechanisms are those that come with
the inhibition of the COX enzymes. The antiagregga-
tion effect of the acetylsalicylic acid is exerted spe-
cifically by its inhibition of the COX enzymes. It inhi-
bits the COX-1 completely, while its effects over
COX-2 is shift in conversion of the arachidonic acid to
15-R-hydroxyeicosatetraenoic acid (15-R-HETE), instead
to prostaglandin-2 (PHG2), leaving disabled pathways
for the synthesis of thromboxane A2 [10]. The use of
other NSAIDs might lead to imbalanced reduction in
the generation of thromboxane A2 and the prostacycli-
nes, where the latter opposes the vasoconstrictive effects
of the first [11].

Another set of possible mechanisms is via their effect
over the kidneys, especially in patients with arterial
hypertension and alterations in their renin-angiotensin-
aldosterone axis [12].

The use of acetylsalycilic acid has been investigated
thoroughly for its effects over the kidneys and arterial
blood pressure. The first published review on this topic
[13] revealed that hypertensive patients that use
NSAIDs have higher supine arterial blood pressure,
when compared to patients that did not use those
medications. Namely, inhibition of the COX enzymes
is associated with reduced natriuresis and retainment
of fluid, leading to elevated blood pressure. One such
observation was made in a study that compared the
effects of different doses of aspirin [14] in hyperten-
sive patients treated with both aspirin (81 mg vs 300
mg) and enalapril, where it was found that patients that
received the lesser dose of aspirin showed better out-
come regarding their arterial blood pressure, an effect
that at that time was demonstrated in animal studies as
well. The effects of different NSAIDs have been con-
firmed, albeit with smaller estimates of effect, in parti-
cipants that were substantially younger, in a prospec-
tive cohort from Spain [15].

The association between the use of these medications
and the risk for thrombotic events has been investiga-
ted with regards to their duration of use, with some in-

teresting results. For instance, it has been demonstra-
ted that the use of rofecoxib is associated with elevated
risk for thrombotic events during the first 60 days of
use, while afterwards it slightly diminishes [16]. Oppo-
singly, the longer use or the higher dose of etoricoxib
or rofecoxib were indeed associated with elevation of
the risks for thrombotic events [17], pointing out that
although the mechanisms at play can be elucidated,
each medication and patient profile warrants specific
study.

Summaries from large investigations and reviews

First meta-analysis that documented the associations
between use of different NSAIDs and the occurrence
of acute myocardial or brain infarction or death asso-
ciated with those conditions, from 2006 [4] used data
from 145373 patients and 121 randomized controlled
studies. It revealed that for 100 patients that were
treated with COX-2 inhibitor (instead with unspecific
COX inhibitor), there were 3 excess vascular events
per year.

A study that examined the effects of different COX-
inhibitors, based on the REACH registry [18], showed
that the use of this medications in stable patients with
known atherosclerotic condition, was associated with
further risk of cerebrovascular pathology, even after
adjustment for important confounders. Data from 22098
patients with mean age of 67.2 years, with duration of
observation up to 2 years, showed that the risk for such
complications is higher for 63%, when compared to
patients that did not use these medications.

The largest investigation on this topic comes from the
SOS project [19], a metanalysis of data from 4.5
million patients that used such medications. The study
was looking for incident ischemic brain strokes, with
almost 50000 patients that had these complications,
and it reveals that the use of any NSAID increases the
risk of such complication by 5%, when compared to
patients that did not use NSAIDs, after adjusting for
the effects of important confounders. From the group
of COX-2 inhibitors, rofecoxib showed strongest
association (OR 1.10 - 1.34). From the group of COX-
1 inhibitors, the use of ketolorac was associated with
46% increase in risk. Other important mentions are the
use of diclofenac (26% increase), indomethacin (24%),
ibuprofen (15%), nimesulide (14%), piroxicam (14%).
The same study revealed that these associations were
slightly increased in younger patients, as well as in
male patients. Additionally, the study did not find any
association between the present of some rheumatolo-
gical condition and the outcome, suggesting that the
underlying inflammation cannot explain this excess in
thrombotic events. The findings of this investigation
are present in table 1 [19].
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Table 1. Results from the SOS study for the associated OR for use of particular NSAID and the occurrence of ischemic brain
stroke, with different duration of use of the investigated medication. Reproduced from [19]

(https://creativecommons.org/licenses/by-nc/3.0/)

Very short (0-6 days)

Cases/Controls  OR (95% CI)

Duration

Medium (30-89 days)
Cases/Controls

Long (=90 days)

OR (95% CI) Cases/Controls OR (95% CI)

. 141 1.03 1.24
Diclofenac 419/24.412 (1.21-1.63) 435/34.922 (0.89-1.19) 224/15.645 (1.02-1.52)
L 1.32 0.83 1.93
Piroxicam 99/6.874 (0.89-1.97) 60/6.138 (0.50-1.39) 13/1.189 (0.54-6.97)
. 0.90 1.03 2.16

Meloxicam 29/2.597 (0.36-2.26) 93/8.578 (0.59-1.82) 67/6.411 (0.97-4.80)
1.31 0.97 117

Ibuprofen 231/14.924 (1.06-1.59) 228/18.178 (0.79-1.18) 152/8.500 (0.89-1.50)
1.30 1.67 1.00

Naproxen 23/2.269 (0.55-3.11) 87/7.206 (0.91-3.08) 53/4.406 (0.46-2.18)
1.23 0.91 1.30

Ketoprofen 80/6.762 (0.79-1.94) 40/3.678 (0.49-1.68) 13/1.413 (0.47-3.64)
_ 1.19 1.08 1.04

Celecoxib 52/4.648 (0.77-1.83) 163/15.988 (0.80-1.44) 123/10,398 (0.72-1.51)
. 1.47 0.99 1.03

Rofecoxib 44/3.003 (0.97-2.23) 128/10.362 (0.73-1.34) 91/6.536 (0.70-1.50)
L 2.33 1.94 1.89

Etoricoxib 32/1.855 (1.04-5.24) 73/6.715 (1.01-3.74) 40/3.230 (0.78-4.56)
. . 1.08 121 1.30

Nimesulide 143/11.231 (0.86-1.35) 176/12.050 (0.95-1.50) 16/776 (0.71-2.40)

Conclusion conjugation in the nervous system. J Biol Chem 2005;

The use of NSAIDs is common, and many patients
with pain management issues use it for a duration
beyond 30 days. The use of some specific drugs can be
associated with elevated risk for thrombotic cerebro-
vascular complications, while others elevate the risk
for hemorrhagic consequences. Although the selectivi-
ty of these drugs suggests that the drugs that are se-
lective for COX-2 are associated with less hemorrha-
gic complications, while those that are less selective,
are associated with less thrombotic complications, each
combination of drug - patient - comorbid conditions
warrant careful consideration. The latest metanalysis
on this subject suggests that use of naproxene was not
associated with excess thrombotic events after 90 days
use, when compared to other medications of this type.
Patients that are younger or males have slightly in-
creased risk for this unwanted association. The choice
of NSAIDs in these scenarios also depends on its in-
tended duration of use, and it requires an approach that
is tailored to the patient’s needs.

Conflict of interest statement. None declared.
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Abstract

Introduction. There is already postulated evidence of
the role of vascular factors in the pathogenesis of
glaucomatous neurodegeneration, while it is indispu-
table that glaucoma induces structural and functional
changes in retinal blood vessels, indicating a bidirec-
tional relationship between vascular disorders and
glaucoma.

The aim of this study was to explore published evi-
dence in order to clarify the relationship between glau-
coma and vascular disorders and to provide an over-
view of the “chicken or egg" dilemma of these seemin-
gly unrelated pathologies.

Methods. A systematic search of the Medline and
PubMed medical databases was made using the key
words glaucoma, and vascular abnormalities. We found
more than 60 articles related to our search in the last
10 years, of which 33 were analyzed in this review.
We present the most important findings from the lite-
rature, as well as our opinions and considerations on
the topic.

Conclusion. Glaucoma, as a pathology leading to a
progressive visual loss, is still inadequately understood,
and thus treatment options are limited. Evidence of
bidirectional association between vascular diseases and
glaucoma further complicates treatment and expecta-
tions, given the age of patients and the percentage of
comorbidities they carry. However, by investigating
new biomarkers and the possibility of multidisciplina-
ry approaches to this disease, there is hope for new
therapeutic options in the future. In any case, the treat-
ment of glaucoma should not be only ocular, but syste-
mic, aimed at treating these systemic comorbidities as
well.

Keywords: glaucoma, vascular abnormalities, vascular
occlusions, glaucoma pathogenesis
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AbcTpakT

Bogen. Beke ce mocTynmpanu J0Ka3W 3a yiorara Ha
BacKyiapHuTe (pakTopH BO MaroreHesara Ha IJIayKoMa-
TO3HaTa HEBPOJETEeHepanynja, a o1 Apyra cTpaHa Hero-
O0opiMB € (akTOT JeKa TIayKOMOT INPEIU3BHKYBa H
CTPYKTYPHH W (DYHKIIMOHAITHH MPOMECHU HAa KPBHHUTE
CajIoBU HA MPEXHHIIATA, OJTHOCHO JieKa BPCKaTa MmoMery
BacKyJIApHHTE 3a00TyBamka 1 TIayKOMOT € JBOHACOYHA.
LeaTa Ha 0BOj TPYJ € Jia T UCTPaku 00jaBeHUTE J0-
Ka3y 3a J]a ce pa3jacHu IOBP3aHOCTa MOMery IJIayKo-
MOT W BacKyJapHHUTE 3a00IyBama W Ja HallpaBHU Iper-
JIea Ha JuiieMara ,,KOKOIIKa WIH jajie” Ha OBHE JIBE
HABUIIYM HEMIOBP3aHH MATOJIOTHH.

Metoau. ['u npebapaBme IIaBHUTE 0a3K Ha MOJATOIN
Ha MemuiumHCKHTe mybOnukarmu Medline u Pubmed,
BHECYBajKH KJIYYHU 300pPOBHU: TIAyKOM, BacKyJIapHHU
abHopMaiHocTH. JJoOuBMe moBeke ox 60 cratuu mo-
Bp3aHU CO HalleTo npebdapyBame BO mocieanute 10
TOJUHH, O]l KOH 33 ce MCKOPHCTEHH 3a OBOj MpeEryel.
Bo 0Boj mperneneH TPy I'M MPE3CHTHPABME HajBaX-
HUTE CO3HAaHWja Of JUTEeparypara, Kako M HaIIuTe
MHCIICha U COTJIelyBama Ha TeMara.

3axuy4ok. [ TaykoMOT Kako MaTojoruja Koja BOAU A0
MPOTPECHBHO HaMaTyBame Ha BHIOT 32 XKall € CEYIITe
HEJJOBOJIHO pas3jacHeTa, a CO TOA W MOXKHOCTHTE 3a
TpeTMaH ce orpannueHu. Jlokasure jeka BacKyJapHH-
Te OONIECTH U TTIAYKOMOT C€ TIOBP3aHU TBOHACOYHO, O
€HA CTpaHa IOMOIHHUTEIHO TO OTEKHYBA TPETMAHOT
U OYeKyBamara 0J] HCTHOT, CO OIJI] Ha BO3pacra Ha
MAIMEHTUTE W MPOICHTOT Ha KOMOPOHIUTETH KOU TO
HOCaT, HO OJ JIpyra CTpaHa, MPeKy HCTPakyBame Ha
HOBUTC 61/10Map1<ep1/1 U MOXHOCTa MYJITUIUCHUIIIIN-
HapHO J1a ce MPHCTaNK Ha oBaa 0oJiecT, ocTaBa Ipoc-
TOp 32 HaJAeXK JeKa BO MIHWHA Ke MMaMe HOBH Tepa-
MEBTCKU MOXKHOCTH. BO cekoj ciydaj, JIeKyBameTo Ha
IJIAyKOMOT He Tpeba Ja Ouae caMo OKyJapeH MpUCTaIl,
TYKY CHCTEMCKH, HACOYEH KOH JICKYBamh¢ W Ha OBUE
CHCTEMCKH KOMOPOUIUTETH.

Kityunn 360poBu: riiaykoM, BacKyJapHH aOHOPMATHOCTH,
BACKYJIapHU OKJTY3UH, [1aTOTeHEe3a Ha TJIayKOM
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Introduction

Glaucoma is a leading cause of irreversible blindness
worldwide. While intraocular pressure (IOP) represents a
major risk factor, the underlying pathophysiology re-
mains largely unclear. It is characterized by progre-
ssive death of retinal ganglion cells and subsequent
functional damage to the visual field. However, des-
pite extensive research efforts, the precise pathoge-
nesis of glaucoma remains insufficiently understood [1].
The correlation between vascular abnormalities and
glaucoma has been deliberated for decades. The vas-
cular theory in glaucomatous neurodegeneration postu-
lates that decreased perfusion pressure, impaired vas-
cular autoregulation, and disrupted neurovascular
coupling serve as fundamental mechanisms. These fac-
tors collectively contribute to a progressive degenera-
tion of the optic nerve and retinal ganglion cells in
glaucoma [1,2].

Regarding hemodynamics, a notable association bet-
ween glaucoma and systemic cardiovascular diseases
such as diabetes mellitus, high blood pressure, and low
blood pressure has been documented, indicating an in-
creased incidence of glaucoma in affected individuals.
These observations highlight the potential influence of
hemodynamic factors on the development and prog-
ression of glaucoma. Abnormal vascular function may
also affect the secretion and drainage of aqueous hu-
mor, thereby influencing 10P regulation. Elevated IOP
resulting from vascular abnormalities may compress
retinal ganglion cells and their axons, as well as reduce
retinal blood supply. Consequently, these factors con-
tribute to the pathogenesis and progression of glau-
coma [3-5].

On the other hand, retinal vascular dysfunction is repor-
ted as secondary to glaucoma, indicating a bidirec-
tional relationship between glaucoma and retinal vas-
cular pathology. These secondary manifestations of
glaucoma include reduced diameter of retinal blood
vessels, decreased number of blood vessels, changes in
retinal vascular molecules, impaired autoregulation,
arteriolar dysfunction in the retina, and even occu-
rrences of retinal vein occlusions [6,7].

It is believed that the high oxygen demands of the
retina and the relatively sparse nature of the retinal
vasculature are responsible for the retina's particular
vulnerability to vascular diseases. This suggests that
neurons in the inner retina, such as retinal ganglion
cells, are susceptible to limited internal blood supply
in retinal diseases such as glaucoma and diabetic
retinopathy. Animal studies have shown that bilateral
occlusion of the common carotid arteries, leading to
retinal hypoperfusion, significantly reduces the density
of retinal ganglion cells in elderly individuals due to
apoptosis [6-8].

How do vascular abnormalities affect the
development and progression of glaucoma?

The fact that there is an increased incidence of glauco-
ma in patients with systemic cardiovascular diseases,
such as diabetes mellitus and high blood pressure, indi-
cates that there is a correlation between these conditions.
In terms of hemodynamics, an increased incidence of
glaucoma has been observed in patients with systemic
cardiovascular diseases, such as diabetes mellitus and
high blood pressure [3].

On one hand, clinical studies show that individuals
with hypertension have a greater risk of developing
glaucoma, with more pronounced damage to the optic
nerve in patients with hypertension compared to those
with normal blood pressure. On the other hand, syste-
mic hypotension and nocturnal drops in blood pressure
are also associated with an increased risk of glaucoma.
The association between blood pressure and nerve fi-
ber damage is mediated by reduced blood flow, in-
creased vascular resistance, or lack of autoregulatory
reserve. Therefore, controlling blood pressure in pa-
tients with concomitant systemic hypertension and
glaucoma is important. It is necessary to avoid excessi-
ve nocturnal blood pressure reduction and to monitor
potential damage to retinal neurons due to nocturnal
hypotension induced by hypertension treatment [3,4].
In the Barbados Eye Study, individuals with low ave-
rage ocular perfusion pressure (OPP-the difference bet-
ween systemic blood pressure and intraocular pressure)
showed a 2.6-fold risk ratio for incident open-angle
glaucoma (OAG) over a 9-year follow-up period. In
two studies (Singapore Malay Eye Study, Los Angeles
Latino Eye Study), a direct relationship was found
between reduced OPP and increased prevalence of
OAG. It has also been demonstrated that even healthy
optic nerves with normal autoregulation are prone to
hypoperfusion with minor fluctuations in blood pre-
ssure or intraocular pressure. However, in pathological
conditions such as diabetes mellitus and hypercholes-
terolemia, where autoregulation in the optic nerve
head is significantly impaired, there is significant
impaired perfusion [9,10].

It has been found that endothelin-1 (ET-1), a key regu-
lator of vascular autoregulation, is overexpressed in
the retina of diabetics, and increased expression of ET-
1 has also been observed in the plasma of patients with
high blood pressure. Therefore, excessive expression
of ET-1 may play a role in disrupted autoregulation of
retinal blood vessels. Furthermore, increased expre-
ssion of ET-1 is a biomarker indicating retinal vascular
dysfunction, which is another potential mechanism
contributing to reduced retinal blood flow. This hypo-
thesis is supported by the finding that an ET-1 blocker
can increase blood flow in the retina. Clinical studies
have reported that glaucoma patients have higher le-
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vels of plasma ET-1 compared to healthy controls, and
patients with advanced visual field changes have
higher levels of ET-1 in plasma than those with normal
visual fields [9,10].

Nitric oxide is generated by neuronal nitric oxide
synthase and endothelial nitric oxide synthase in a
Ca2+/calmodulin-dependent manner. Neuronal nitric
oxide synthase is predominantly expressed in the
ciliary processes and nerve terminals, with high
expression in the anterior segment of the eye, such as
the ciliary muscle, trabecular meshwork, Schlemm's
canal, and collector channels. These structures are
crucial for regulating aqueous humor dynamics and
IOP homeostasis in both physiological and patholo-
gical conditions. Ocular hypertensive patients have de-
creased nitric oxide formation compared to healthy
individuals, and it has been shown that administration
of exogenous nitric oxide reduces IOP in these pa-
tients. On the other hand, there is an imbalance bet-
ween the vasoconstrictor ET-1 and the vasodilator nit-
ric oxide in glaucoma patients, leading to endothelial
dysfunction and reduced ocular blood flow. Nitric oxi-
de is a molecule that dilates blood vessels and is be-
lieved to be involved in regulating ocular blood flow
in glaucoma. Several studies have shown that the availa-
bility of nitric oxide is decreased in glaucoma, leading
to a shift in the balance between vasoconstriction and
vasodilation and resulting in reduced blood flow to the
optic nerve head. Collectively, ET-1 and nitric oxide
may serve as reliable biomarkers in predicting the prog-
ression of glaucoma and/or targeting pharmacological
intervention from a vascular perspective [9,10].

It has been proven that glaucoma involves disrupted
neurovascular coupling (also called functional hypere-
mia), especially in patients with systemic circulatory
disorders, such as diabetes mellitus. Specifically, un-
der conditions of increased demand from nerve cells,
blood flow in that area increases, a phenomenon
known as neurovascular coupling (NVC). Experiments
with flickering light at the level of ONH blood flow
have shown that vasodilation in response to flickering
light and vasoconstriction in response to hyperoxia are
attenuated. Ischemia/hypoxia/perfusion instability affects
astrocytes in ONH and/or mitochondria in RGC axons,
resulting in neurotoxic effects on RGCs [10].
Abnormal vascular function can also affect the secre-
tion and drainage of aqueous humor, leading to in-
creased IOP and contributing to the pathogenesis and
progression of glaucoma [8].

On the other hand, these systemic diseases also lead to
changes in the trabecular meshwork, where under con-
ditions of high glucose, synthesis of extracellular mat-
rix components including fibronectin is significantly
increased, resulting in increased resistance to aqueous
humor outflow through the trabeculum, thus increasing
IOP [11].

Arterial hypertension is another vascular disease that
can increase I0P by raising blood pressure in ciliary
capillaries, leading to an increased aqueous humor sec-
retion. High blood pressure can also increase episcleral
venous pressure (EVP), which can increase resistance
to aqueous humor drainage and further contribute to
increased 10P [12].

Another vascular abnormality that can lead to in-
creased IOP is hyperlipidemia. Studies have shown
that hyperlipidemic patients are at increased risk of
glaucoma, potentially due to increased blood viscosity,
which in turn increases EVP. Additionally, a lower in-
cidence of glaucoma has been observed in patients
receiving therapy for hyperlipidemia [11,12].

Matrix metalloproteinases (MMPSs) are enzymes that
play a role in degrading proteins from the extracellular
matrix and are believed to contribute to changes in
IOP in glaucoma. The trabecular meshwork generates
the main resistance to aqueous humor outflow, and its
extracellular matrix is constantly remodeled by MMPs.
Increasing MMP activity has been shown to increase
the rate of outflow, while inhibiting MMP activity leads
to a decrease in the rate of aqueous humor outflow. A
recent study using a porcine model reported similar
results, showing that decreased activity of MMP-2 and
-9 is associated with elevated 10P [12,13].

Together, biomolecules such as VEGF, nitric oxide,
and MMPs hold promise as potential biomarkers for
predicting the progression of glaucoma and as targets
for pharmacological intervention [12,13].

How does glaucoma affect the occurrence of retinal
vascular abnormalities?

Several studies have already shown that glaucoma po-
ses a risk for the development of retinal vein occlu-
sions, and the reasons seem to be changes occurring at
the level of the lamina cribrosa, which subsequently
influence on the flow of veins passing through the
optic nerve head [14-16].

Retinal vascular dysfunctions are observed as secon-
dary manifestations of glaucoma. These secondary ma-
nifestations include various changes, such as a signi-
ficantly decreased vascular diameter of the retina, re-
duced vascular density of the retina, disturbances in
retinal vascular molecules, impaired autoregulation of
blood flow, dysfunction of retinal arterioles, and cases
of retinal vein occlusion [17,18].

A study conducted on individuals with early normal-
tension glaucoma showed no significant differences in
the diameters of retinal arteries compared to control
groups. This discovery suggests that the narrowing of
retinal arterioles observed in glaucoma patients is a
consequence of the disease (elevated I0P), rather than
its underlying cause [19].
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In another study involving mice, acute elevation of
IOP resulted in decreased total retinal blood flow and
average lumen of retinal blood vessels. One proposed
mechanism underlying glaucomatous conditions suggests
that compromised RGCs demand reduced blood supply,
subsequently causing retinal arteriolar constriction
through the autoregulation process. This mechanism
appears plausible, as constriction of retinal blood ve-
ssels has been observed not only in glaucoma but also
in other diseases involving optic nerve damage [20].

In another experiment with induced high IOP in the
anterior chamber, increased expression of beta-3 tubulin
(a neuro-specific marker) was observed in pericytes
and endothelial cells of blood vessels, which was asso-
ciated with vascular remodeling, as well as increased
oxidative stress, leading to endothelial dysfunction and
impaired autoregulation.

In a case series study, it was noticed that patients with
POAG had a significant decrease in the density of
parapapillary blood vessels, which increased after IOP
normalization. A study was also conducted on mice,
where sodium hyaluronate was injected into the an-
terior chamber to transiently increase 10P, resulting in
a significant decrease in the number of capillary blood
vessels in both the superficial and intermediate vascular
plexuses of the retina. Patients with acute angle-closu-
re glaucoma showed a reduction in the number of
blood vessels, which increased after IOP normaliza-
tion, but still remained significantly smaller compared
to the eye that did not have elevated 10P. Beta-3
tubulin, a neuron-specific marker found in endothelial
cells and pericytes, is considered the main factor in
this vascular remodeling [21-23].

Discussion

Multiple studies have reported a significant association
between glaucoma, specifically open-angle glaucoma,
and increased incidence of retinal vascular occlusions.
In a comprehensive Korean population-based retrospec-
tive study, individuals diagnosed with open-angle glauco-
ma showed a significantly higher incidence of retinal
vascular occlusions compared to the general popula-
tion. A case-control retrospective study conducted by
Schreiber et al. (2018) found that glaucoma was a risk
factor for incident retinal vascular occlusions with an
odds ratio of 6.19 (p <0.001). However, some studies
have not found this association. A meta-analysis by
Yin et al. (2019) reported that glaucoma was a risk
factor for retinal vascular occlusions with an odds ratio
of 4.01. Subgroup analysis within the study showed
that glaucoma was significantly associated with various
types of retinal vascular occlusions, including central
retinal vein occlusion, branch retinal vein occlusion,
and hemicentral retinal vein occlusion [24,25].

In a study tracking the frequency of glaucoma among
patients with retinal vein occlusions (RVO), it was de-
monstrated that the frequency of glaucoma in patients
with RVO (18.91%) was much higher than that in the
general population (2.66%), indicating that glaucoma
may be a risk factor for the occurrence of retinal vein
occlusions [24,25].

In another study conducted from September 2020 to
September 2022, 111 eyes of 111 patients with unila-
teral CRVO or BRVO were investigated, of which 21
patients had previously had glaucoma, and 12 develo-
ped neovascular glaucoma as a complication. Patients
were followed for 12 months. In conclusion, it was
found that elevated intraocular pressure, even within
normal ranges, may be a trigger for venous occlusions,
associated with reduced blood flow or poor circula-
tion. A statistically significant increase in IOP was re-
corded in affected patients compared to those without
RVO. The cup-to-disc ratio was higher in patients with
RVO than in those without, indicating an association
between these entities, although the exact mechanism
still cannot be explained [25].

Regarding retinal occlusions, the pathogenic mecha-
nism remains incompletely understood. Throughout
history, this entity has been called "retinal apoplexy",
"hemorrhagic retinitis”, "venous stasis”, “central retinal
vein occlusion”, and so on. Subsequently, the terms
ischemic and non-ischemic retinal vein occlusion were
introduced.

Furthermore, the question arises whether a thrombus
exists in central retinal vein occlusion. In 1878, von
Michel documented two cases of venous thrombosis,
one showing proliferation of the vessel wall, and the
other was with thrombus formation in the lumen.
Verhoeff treated 39 cases of central retinal vein occlu-
sion, of which only two showed evidence of throm-
bosis. His belief was that the blockage occurred due to
dissection of the venous channel through thickening of
the intima of the vessel wall, a finding he also detected
in patients with glaucoma [26,27].

There is a popular theory that elevated intraocular
pressure causes external compression on the central
retinal vein as it passes through the lamina cribrosa.
This results in turbulent blood flow distal to the vein
constriction, subsequently leading to thrombus formation.
Although an association between CRVO and elevated
intraocular pressure has been demonstrated, turbulent
flow has not been proven by Doppler [28].

CRVO is detected in 4 to 4.5% of eyes with open-
angle glaucoma, while POAG or ocular hypertension
is detected in 4 to 43% of patients with CRVO.
Although initially there is a decrease in IOP after
occlusion, increased IOP was measured compared to
control groups after several weeks [29].
Pseudoexfoliative syndrome (PEX) is a common age-
related disorder that affects both intraocular and extra-
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ocular tissues. In patients with PEX, dysregulation of
lysyl oxidase-like 1 (LOXL1) expression has been dis-
covered to be significantly altered. This may nega-
tively impact elastin metabolism and lead to elastic
tissue changes such as lamina cribrosa. There is in-
creasing evidence that cellular stress conditions and
low-grade chronic inflammatory processes are invol-
ved in the pathogenesis of PEX. Although there is an
increased risk of developing glaucoma in patients with
PEX and ocular hypertension compared to patients
without PEX with ocular hypertension, single-nuc-
leotide polymorphisms in LOXL1 have not been asso-
ciated with differences in intraocular pressure (IOP).
Despite the high prevalence of LOXL1 variants in the
general population, only a small portion of the popula-
tion develops PEX, suggesting that besides LOXLI,
other genetic, epigenetic, and environmental factors
may contribute to the development of PEX. Additiona-
lly, LOXL1 cannot help identify those with PEX at
increased risk of developing glaucoma. The increased
risk of glaucoma development in PEX patients with in-
creased IOP may be associated with factors outside of
IOP, contributing to increased vulnerability of the optic
nerve to glaucoma development in the presence of
PEX [30].

Pseudoexfoliative syndrome is a common cause of
open-angle glaucoma characterized by elastic micro-
fibrilopathy induced by stress associated with matrix
metalloproteinase accumulation. Accumulation of mat-
rix metalloproteinases increases protein substance de-
position in ocular structures and other organs including
the heart. Many studies link the presence of cardiovas-
cular diseases with pseudoexfoliation syndrome, but
there is considerable debate among studies regarding
significant associations. Associated diseases include
myocardial infarction, ischemic heart disease, angina,
congestive heart failure, cardiomyopathy, aortic
aneurysm, hypertension, and homocystinuria. Accor-
ding to literature review, the association between is-
chemic heart disease and PEX was statistically signi-
ficant (p=0.045). Myocardial infarction, chronic ische-
mic heart disease, angina, and hypertension did not
show correlation with the presence of pseudoexfo-
liation. Patients with PEX are prone to ischemic heart
disease, abdominal aortic aneurysms, and homocysti-
nuria despite not showing correlation with myocardial
infarction, chronic ischemic heart disease, angina, and
hypertension [31].

PEX is a well-recognized disease with a gradual onset
caused by generalized fibrilopathy. It is associated
with a wide range of ocular complications, including
glaucoma and perioperative problems during cataract
surgery. Besides the well-known intraocular manifes-
tations, deposits of PEX have been found in various
extraocular locations and seem to represent a systemic
process associated with an increased cardiovascular

and cerebrovascular morbidity. However, because publi-
shed results are inconsistent, the clinical significance
of extraocular PEX deposits remains controversial.
Identification of PEX deposits in the heart and blood
vessel walls, epidemiological studies, as well as simi-
larities in pathogenetic mechanisms, have led to a
hypothesis of a possible association between fibrillar
material and cardiovascular diseases. Recent studies
suggest that PEX syndrome is often associated with
impaired heart and blood vessel function. Systemic
and ocular changes in blood flow, altered parasympa-
thetic vascular control and baroreflex sensitivity, in-
creased vascular resistance and decreased blood flow
rate, arterial endothelial dysfunction, high plasma ho-
mocysteine levels, and arterial hypertension have been
demonstrated in PEX subjects. Common characteristics
in the pathogenesis of atherosclerosis and PEX, such
as oxidative stress and inflammation, and possibly a
higher frequency of abdominal aortic aneurysm in pa-
tients with PEX, may imply that these gray-white
deposits and cardiovascular disturbances are related or
reflect different manifestations of the same process [32].
In a study involving patients with central retinal vein
occlusion (CRVO) and branch retinal vein occlusion
(BRVO), a correlation between pseudoexfoliative syn-
drome (PEX) and vascular occlusions was demonstra-
ted. It was also investigated in patients with pseudo-
exfoliative syndrome but normal intraocular pressure
(I0P). Among CRVO patients, 29.17% had PEX, and
among BRVO patients, 8.7% had PEX. The conclu-
sion was that PEX may act as an independent factor
from glaucoma in causing retinal vascular occlusions [33].
In another study, the association between PEX and
pre-existing glaucoma in patients with CRVO was ex-
plored. The results showed that 20.8% of CRVO pa-
tients had PEX, and 18.9% had glaucoma. The
conclusion was that there was a statistically significant
difference in the frequency of PEX and glaucoma in
CRVO patients compared to the control group [34].
Research on glaucoma is aimed at opening up new
therapeutic possibilities, indicating that the approach
must be multidisciplinary and directed towards these
systemic comorbidities. Therefore, consideration is
being given to introducing systemic therapy in glauco-
ma treatment [35].

Retinal ganglion cells (RGCs) are highly sensitive to
metabolic fluctuations resulting from various stress
factors, and thus their sustainability depends on healthy
mitochondrial functioning. Metformin, known for its
use in type 2 diabetes, has come to the forefront of
medical research in multiple organ systems. Its recent
use has been associated with a 25% reduced risk of
glaucoma in a large population study. Its application in
glaucoma therapy is being considered, highlighting its
effects on fibrotic signaling pathways, mitochondrial
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bioenergetics, and NAD (Nicotinamide Adenine Dinuc-
leotide) oxidation [35].

Conclusion

Glaucoma, as a pathology leading to progressive vi-
sion loss, remains insufficiently understood, and there-
fore treatment options are limited. Evidence of bidirec-
tional association between vascular diseases and glau-
coma further complicates treatment and expectations,
considering the age of patients and the percentage of
comorbidities they carry. However, by investigating
new biomarkers and the possibility of multidiscipli-
nary approaches to this disease, there is hope for future
new therapeutic options. In any case, glaucoma treat-
ment should not be solely ocular-focused but systemic,
targeting treatment of these systemic comorbidities as
well.
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Abstract

Introduction. Superficial venous incompetence (SVI)
is the most common cause of lower extremity super-
ficial venous reflux and varicose veins; nonetheless,
incompetent perforator veins (PVs) are the most co-
mmon cause of recurrent varicose veins after treat-
ment, often unrecognized. Current minimally invasive
treatment options include ultrasound-guided sclerothe-
rapy (USGS), endovascular thermal ablation (EVTA)
with either laser or radiofrequency energy sources,
subfascial endoscopic perforator surgery (SEPS) and
the relatively new chemical ablation procedure using
cyanoacrylate adhesive, which we chose as our pri-
mary treatment option for this study, using and com-
paring the results of two different adhesives.

Methods. A retrospective review of a prospectively
managed database of chemical ablation as perforator
vein treatment performed at a single institution from
September 2023 to March 2024 was conducted. The
indications for PV treatment were >4 mm in diameter
and reflux of >500 milliseconds upon leg compression.
Results. A total of 32 patients and 49 limbs presenting
PV insufficiency (coexisting with GSV insufficiency in
19 patients) were divided into 2 groups of 16 patients,
each group based on the chosen chemical ablation
adhesive - VenaBlock and VenaSeal. The VenaBlock
group had PV closure rate of 100% immediately intra-
operative, at 3 days, 2 weeks, 3 weeks and 1 month
from the procedure for each treater perforator. From
the VenaSeal group, 13 patients had immediate and con-
tinuous treatment success during the follow-up, while
in 3 patients there was intraoperatively registered treat-
ment failure (P=0.0127).

Correspondence to: Dina Cimeshikj, Department of Vascular
Surgery at General Hospital Remedika, 1000 Skopje, R. N. Macedonia;
E-mail: dina.cimesik@gmail.com

Conclusion. We find the chemical ablation procedure
to be safe and effective for PVs, specifically in the case
of using rapid polymerization adhesive. Due to its sim-
plicity and short procedural time, we consider this to
be the procedure of choice in case of multiple incompe-
tent PVs present, as well as in significant PV tortuosity.

Keywords: superficial venous incompetence, perforating
veins, chemical ablation, VenaSeal, VenaBlock

AncTpakrt

Bogen. IloBpiHaTa BeHCKa MHCY(QUIMEHLMja € Haj-
gecrara MPUYMHA 32 TOBPIIHUOT BEHCKH pedIryKc Ha
JOJHUTE €KCTPEMHUTETH U MPOIIUPEHUTE BEHH, JOICKA
HEKOMIIETEHTHUTE NepopaTopHN BEHH Ce HajuecTaTa
MPUYMHA 33 PEIHUAWBHU TPOIIUPEHH BEHH IO TPET-
MaHOT, KOUIITO YECTO OCTAaHyBaaT HEMICHTU(HUIHpPA-
HH. COBpeMeHI/ITe MHHHUMAJIHO HWHBA3WBHH OIILHUH 3a
TpeTMaH BKJIy4yBaaT YJITPa3By4HO BOJIEHa CKJIepoTe-
pammja (USGS), ennoBackynapHa TepManHa abmarija
(EVTA) co nacepcku nnu paguoppeKBEHTHH CHEPreT-
CKM HW3BOpH, €HAOCKorcka cyOdaciuanHa nepdopa-
topHa nmuranmja (SEPS) n penatuBHO HOBarta mporie-
Jypa Ha XeMHCKa abJainmja, KojamTo ja u3dpaBMe Ka-
KO IpHMapHa OIlllMja HA TPETMaH BO OBaa CTYIHja,
Kako W ynorpebaTa Ha JBE pasiuuHu Jenmia (slow
polymerizing vs fast polymeryzing) u copenbara Ha
pe3yaTaTuTe Mery HUB.

Metonu. Bo oBaa peTpoCIeKTHBO-IPOCTIEKTUBHA CTY-
IIFja BO HAIIaTa HHCTUTYIIH]ja BO IEPHOAOT O]l CEIITEM-
BpH 2023 10 mapt 2024 Gea TpetupaHu 32 MalKMEHTH
CO XeMucKka abmanuja, mopajar WHKOMIETEeTHH nepdo-
paHTHH BeHH. MHOWKanuuTe 3a TPETMAHOT BKIYUY-
BaaT: nepdopaTop co aAujameTap Haja 4MM B pedIryKC
Haj >500 MUTUCEKYHIH.
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Pesyararu. BkynHo 32 nanuentu win 49 excrpeMu-
TETH KOU C€ IIPEe3CHTHpaaT cO HMHCY(UIMCHIHja Ha
nepdoparopu, Oea mozelieHH Bo 2 IpymH onx 1o 16
MalMeHTH BP3 OCHOBAa Ha M30paHHOT aTXe3uB- Op30-
nenayBauku (BenaoOiok) win criopozenyBauku (Benacur).
Kaj 19 nmamuenTun Oelie perucTpupaHa KOersucTupay-
ka wHcypunuennuja mHa BCM. I'pymara Benabmox
MMare cranka Ha 3atBopame oa 100% BemHam uHTpa-
OIIepaTUBHO, 110, 3 MIeHa, 2 Hexenn, 1 Mecelr u 2 Mece-
a oJ mpoIeaypaTa, 3a CeKoj TpeTupan mnepdopatop.
On rpynara Benacui, 13 nauuenTtu 6ea ycremniHo Tpe-
THpaHHU, J0JcKa Kaj 3 MmamueHTa Oellle KOHCTaTHpaH
HEyCmeX NpH TpBara arjidKalyja, Mopagd IITO Ce
HaJIOXKU TIOBTOPHA arutukanuja Ha yermio (P=0.0127)
3akaydok. Hue cmerame meka mpoliemypara Ha Xe-
MHCKa a0anmja co muaHoakpuiar ¢ 0e30eqHa u epu-
KacHa 3a 3aTBapame Ha WHCY(UIMEHTHH NephOpaHTHH
BEHM, IOCEOHO KOra ce KOPUCTH acCTXe3uB co Op3a
nomMepu3anrja. Ilopaau eqHocTaBHOCTA M Op3UHATa
Ha TIpoLleAypaTa, CMeTaMe Jieka OBa ¢ Mpoleaypa Ha
n300p BO CiIyyaj Ha IPUCYTHU ITOBEKe HEKOMIIETEHTHHU
niepdoparopu, Kako U MPH H3pa3eH TOPTYO3UTET.

Kiyuynu 300poBu: MOBpIIIHA BEHCKA HHCY(HIIUCHIIH],
nep(opaHTHH BEeHHU, XeMHCKa a0aiuja, Venoseal
npoueaypa, VenaBlock

Introduction

One of the most frequently reported health problems
worldwide is the chronic venous insufficiency (CVI)
and venous ulceration, resulting in a significant patient
morbidity. Aside from the chronic physical disability
caused to the patient and its subsequent psychological
effect, it also generates a substantial economic impact
to the health care administration. Global prevalence
rates of CVI are variable but may be as high as 40%
among females and 17% among males [1]. This va-
riation in global prevalence is due to the wide variabi-
lity in reporting, diagnosis and risk factors. Neverthe-
less, its morbidity and health care economic burden
remain universal.

In his landmark publication, as early as 1917, Homan
described the pathophysiology of CVI caused by su-
perficial and deep venous incompetence along with the
importance of perforator vein incompetence (PVI) in
the development of venous ulcerations [2]. The
importance of PVI in the manifestation of CVI and
ulceration has since been well-acknowledged and
widely studied. However, while the role of definitive
management for junctional and truncal venous reflux
in symptomatic CVI is well-established, the exact
indications for management of PVI in isolation re-
mains, in some part, unclear.

The current recommendation by the guidelines of the
American Vascular Society is to treat the PV in cases
of CEAP score 5 and 6, with treatment of the perfo-
rator at the level of previous or active venous ulcera-
tion [3]. Several authors also suggest treating incom-
petent perforator veins in cases of focal pain, focal
swelling, associated varicose veins, focal skin irrita-
tion and/or discoloration in the area of the incompetent
perforator vein [4,5]. Nevertheless, there is growing
consensus that perforators which are >4 mm in diame-
ter and show reflux of >500 milliseconds upon leg
compression should be categorized as incompetent
[6,7], and those are the parameters which we have
adopted in our practice.

Minimally invasive treatments have replaced tradi-
tional surgical treatments for incompetent perforator
veins. Current minimally invasive treatment options
include ultrasound-guided sclerotherapy (USGS), en-
dovascular thermal ablation (EVTA) with either laser
or radiofrequency energy sources, subfascial endosco-
pic perforator surgery (SEPS) and the relatively new
chemical ablation procedure using cyanoacrylate adhe-
sives. Advantages and disadvantages of each modality
and knowledge on these treatments are required to
adequately address perforator venous disease.
Cyanoacrylate chemical ablation is a relatively new
treatment for treating varicose veins. This procedure
introduces a resilient glue into the large veins through
a small catheter via the Seldinger technique or through
small incision. Upon contact with blood, the adhesive
begins to bond with the intima and compression is
applied to close the vein. The adhesive is designed to
remain permanently in the diseased vein and is en-
capsulated by chronic fibrosis.

While there are multiple articles reporting results of
the VenaSeal procedure for truncal insufficiency, such
literature remains deficient regarding the PVs.
Chemical ablation has the advantage of not requiring
anesthesia before treatment and has been found to be
very effective for closing the large saphenous veins. It
delivers immediate and lasting vein closure with its pro-
prietary medical adhesive formula, with a demonstra-
ted 94.6% closure rate used for the GSV at 5 years [8-12].
In September 2023 we were presented with an alterna-
tive product: the short-chain obliterating agent named
VenaBlock (Invamed Saglic llac A.S., Ankara, Turkey),
which is characterized by its low viscosity and fast
polymerization. Given these attributes, which would
theoretically make it an excellent choice of treatment
of PVS, we have decided to include it in our PV clo-
sure procedure and compare it against Venaseal - slow
polymerizing long-chained cyanoacrylate, which has
been in the market since 2011.
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Materials and methods

A retrospective review of a prospectively managed
database of chemical ablation of perforator vein per-
formed at a single institution from September 2023 to
March 2024 was conducted. The main inclusion cri-
teria for PV treatment were >4 mm in diameter and
reflux of >500 milliseconds upon calf compression. A
Duplex scan was performed at 3 days, 2 weeks, 1 month
and 2 months after the procedure. Standard statistical
methods were used to compare subgroup characteristics.

Table 1. Patient population

Results

A total of 32 patients and 49 limbs presenting PV insu-
fficiency coexisting with GSV insufficiency in 19 pa-
tients (which we treated concomitantly by RFA of the
subfascial GSV and VenaSeal of the distal portion of
GSV in the same act), were divided into 2 groups of
16 patients (25 limbs and 24 limbs respectively), each
based on the chosen adhesive kit. Each group had 2
further subgroups, solely based on the PV diameter:
subgroup A diameter 3.5-5 mm, subgroup B >5 mm.

vVariable VenaBlock VenaSeal
(n=16) (n=16)

Age 43+14.4 48+11.2
BMI 28.249.5 30.4+11.8 kg/m?
Comorbidities
Mild hypertension 4(25%) 3(18.75%)
Hashimoto disease 2(12.5) 1(6.25%)
Clinical stage CEAP
2-4 12(75%) 16(100%)
5 3(18.75%)
6 1(6.25%)
Concomitant GSV insufficiency 10 (62.5%) 9(56.25%)
Diameter of the treated PV
Subgroup A 3.5-5 mm 9(56.25%) 10(62.5%)
Subgroup B >5 mm (5-7 mm) 7(43.75%) 6(37.5%)
Length of the treated PV 1.940.56 mm 1.8+£0.47 mm

Each of the 16 patients in the VenaSeal group were in
CEAP stage 2-4, while 12 patients in the VenoBlock
group were in CEAP stage 2-4, 3 in CEAP stage 5 and
1 in CEAP 6. The average age of the VenaSeal group
and the VenaBlock group were 434+14.4 and 48+11.2,
respectively (P=not significant [NS]). Body mass in-
dex was 28.249.5 and 30.4+11.8 kg/m?, respectively
(P=not significant [NS].

The VenaBlock group had PV closure rate of 100%
immediately intraoperative, at 3 days, 2 weeks, 1 month
and 2 months from the procedure for each treated per-
forator. From the VenaSeal group, 13 patients (81.25%)
had immediate, as well as continuous treatment success
during the follow-up period, while in 3 patients (18.75%,
P=significant [S], P=0.0127) there was intraoperatively
registered treatment failure, which we assigned to our
hesitation to use adequate amount of this prolonged
polymerization glue in this short length and relatively
large diameter (6, 6.2 and 7 mm, respectively) perfora-
tor vein, due to the high estimated risk of adhesive
leakage toward the deep venous system. We sub-
sequently retreated the PV with the VenaBlock adhe-
sive and achieved immediate and durable closure. The
Duplex scanning revealed complete obliteration of the
treated PVs in both groups (except in the aforemen-
tioned cases), with the PVs having dense, well roun-
ded cross-section image in the VenaBlock group and
flatter cross-section shape in the VenaSeal group. The
single patient presenting active ulcer in the VenaBlock

group showed progressive ulcer diameter reduction at
each visit and the ulcer was healed by the 3 week.
There was no clinical or instrumental evidence of DVT
in any patient. There were no infectious complications
and/or hematomas of the puncture site. No extravasa-
tion of the glue was registered at duplex scanning. No
foreign-body type reaction was observed during the
follow-up period.

Discussion

Chemical ablation procedure is a relatively new
treatment for treating varicose veins. It is the only
FDA-approved procedure that uses an injection of
medical adhesive to close varicose veins, and so far,
has been reported as highly effective, according to
several authors [8-12].

There is no risk of thermal nerve and skin injury,
hence the hyperpigmentation is avoided and there is
less pain and bruising than in thermal treatment.
Tumescent anesthesia is not required. The application
itself is very simple and the procedure time is short.
We perform the procedure in outpatient settings,
without any anesthesia, under ultrasound guidance, via
venepuncture with 21G needle, directly above the in-
competent perforator, in its portion closest to the su-
perficial vein. We use 2cc syringe for adhesive deli-
very, which we flush beforehand by 10% Dextrose
solution. Gently, we apply just the necessary amount
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Fig. 1. (1) Ultrasound (US) imaging showing an abnormally dilated perforator vein connecting dilated
superficial varicose veins to the deep venous system. Thin arrows show the deep fascia; (2) US image after
treatment with VenoSeal, showing thrombosis and fibrosis of the perforator vein up to its connection with
the deep system. Thick arrow shows bridging polymerized adhesive

to achieve visual confirmation of occlusion only in the
segment above the deep fascia and we apply manual
compression to the puncture site. Ultrasound confirma-
tion of unobstructed flow in the contacting deep vein is
mandatory (Figure 1).

It is our observation that the miniphlebectomy of the
tributaries in the lower leg, following chemical ablation
of the incompetent large veins and PVs, seems to have
a significantly reduced intraoperative bleeding compa-
red to other procedures, due to the immediate intra-
operative occlusion of the lumen.

We apply thigh-level compressive stockings CCL 2,
which are advised to be worn during the next 4 weeks.
We prescribe a peroral broad-spectrum antibiotic for
the first 5 days. The patient is discharged within 2 hours
from the procedure.

The problem with this treatment is that the glue never
fully dissolves, meaning it will become a permanent
fixture in the vein, which can be felt under the skin,
specifically in the mobile areas, like the knee joint.
Additionally, according to the worldwide literature,
about 5% of patients treated with VenaSeal have an
allergic reaction to the glue that can cause pain and
inflammation-especially problematic considering the
glue cannot be removed.

There is also the high financial cost aspect to this pro-
cedure, considering the adhesive cannot be purchased
separately and we are obligated to order the full Kit,
even when the application of long catheters and most
of the other elements in the Kit is redundant in cases of
isolated PVs.

In our institution, we have used the fast-polymerizing
VenaBlock and the slow polymerizing VenaSeal adhe-
sives, both having similar features of their deployment
catheters, with the important difference being the ad-
hesive characteristics due to a difference in the chemi-

cal structure (short-chained vs. long-chained cyanoac-
rylate) resulting in different polymerization times and
viscosity).

It is important to note that PV application is not inclu-
ded in any of the manufacturers’ instruction manuals.
A polymerization time of 24-54 sec for the VenaSeal
glue with significantly higher viscosity, with its final
form being softer and more flexible, and less likely to
be felt by the patient, as opposed to the extremely
short polymerization time for the VenaBlock adhesive
of 2-5 secs, with its much lower viscosity and high
pushability, leading to rapid formation of a firm seal,
which we find to be significantly safer to use near the
deep veins, but has denser final structure, more likely
to be felt under the skin. We find them both equally
echo-positive (Figure 1).

In this trial, we have noticed a statistically important
difference in treatment success between the 2 adhesi-
ves exclusively for the large diameter PVs (>6 mm),
which we mainly attribute to our restraint while filling
up relatively large and short perforators with the slow-
polymerizing glue.

Its high viscosity formula makes it difficult to inject
and the slow polymerization leads to a more difficult
visual control of the precise occlusion point, which in
the case of PVs is paramount.

Based on these differences, we prefer the VenaSeal set
when treating the longer segments of the GSV, while
for closing perforators we find the Venablock adhesive
safer and easier to apply, whose extremely short poly-
merization time makes it less likely to penetrate and
embolize the deep venous system.

Derived from our results, we find this closure proce-
dure, regardless of the adhesive type, to be safe and
highly effective for treatment of incompetent PVs.
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Conclusion

Minimally invasive treatment of perforating veins will
continue to improve. We find the chemical ablation
procedure to be safe and effective for PVs, specifically
when using a rapid polymerization adhesive. Due to its
simplicity and short procedural time, we consider this
to be the procedure of choice in case of multiple in-
competent PVs present.

Conflict of interest statement. None declared.
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PRENATALLY DIAGNOSED SEVERE CONGENITAL ANOMALIES

INPEHATAJIHO JUJATHOCTUIIUPAHU TEINKHW KOHI'EHUTAJIHU AHOMAJIMU

Afrodita Stomnaroska Jovanoski

Clinic for Gynecology and Obstetrics,Private General Hospital Remedika, Skopje, Republic of North

Macedonia
Abstract

Introduction. The use of ultrasound in pregnancy is
for screening and diagnostic purposes. Screening and
diagnosis are two related but different practices. The
purpose of screening is to determine risk in terms of
chromosomal abnormalities, while diagnostic ultrasound
is used to detect major structural abnormalities.

Aim. To determine the prevalence, incidence, distribu-
tion and to give an overview of the characteristics of
severe fetal malformations detected prenatally in preg-
nant women at the Clinic for Gynecology and Obstet-
rics in "Remedika Hospital'-Skopje, North Macedonia.
Methods. Through a retrospective monocentric study,
all collected database of pregnant patients and obstetric
characteristics were analyzed using the electronic sys-
tem (BIRPIS) of our hospital between January 2019
and December 2021, in which routine ultrasound
prenatal screening was carried out in the first trimester
(11+0-13+6 g.w) and in the second trimester (18-22
g.w.) in accordance with the recommendations given
in the current guidelines of the International Society of
Ultrasound in Obstetrics and Gynecology (ISUOG).
Detected anomalies were classified into minor and ma-
jor categories, while major ones into severe and lethal
anomalies. Congenital malformations were divided
into subgroups according to the main organ systems
involved according to the EUROCAT classification.
Results. The prevalence of severe fetal malformations
prenatally diagnosed by ultrasound screening at the
Clinic for Gynecology and Obstetrics in PZU “"Remedika’-
Skopje, in the examined period 2019-2021 in the first
trimester is 1.8%, and in the second trimester 2.9%.
3954 antenatal screenings were performed in the first
and second trimester of pregnancy, where 6(6.1%)
chromosomal anomalies, 64(64.6%) isolated anoma-
lies and 29(29.3%) multiple anomalies were represen-
ted. The average gestational week of detection in the
first trimester is 12.7+0.8, while in the second trimes-
ter it is 21.1£2.2. The average age of the patients is
31.0£5.4 years, ranging from 20 to 46 years.
Conclusion. The highest percentage of congenital

Correspondence to: Afrodita Stomnaroska Jovanoski Clinic for
Gynecology and Obstetrics,Private General Hospital Remedika, 1000
Skopje, R. N. Macedonia; E-mail: dr.stomnaroska@yahoo.com

heart defects is registered, namely 37(37.4%). The
percentage difference in relation to the representation
of the other anomalies is statistically significant for
p<0.05 (Difference test, p=.0000). Of them, 30 (81.1%)
belong to the systemic anomaly Ventricular septal
defect (VSD). In the group of ear, neck and face ano-
malies, 12(12.1%) are registered, all of them are Hygro-
ma colli, NT>95th centile. Anomalies of the nervous
system are registered 9(9.1%), of which one third
(33.3%) belongs to Neural Tube Defects-Anencepha-
lus and similar, and Spina Bifida.Comparisons with
other studies in relation to European countries show a
similar incidence, with a prevalence of either defects
of the central nervous system or of the cardiovascular
system.

Keywords: fetal malformations, congenital anomalies,
prenatal diagnosis

Arncrpaxkr

BoBen. Ynorpebara Ha ynTpa3ByKOT BO OpEMEHOCTA €
CO CKPHUHMHI ¥ AMjarHOCTHYKHU Lienu. CKPpHHUHTOT U
IjarHO3aTa ce JBE TOBP3aHU, HO Pa3UYHHU IPaKTH-
ku. llenTa Ha CKPUHMHIOT € Jla e ONPE/eNN PH3UKOT
BO OJIHOC Ha XPOMO3OMCKUTE aHOMAJIHH, JOJeKa JH-
JaTHOCTUYKHU YNTPa3BYK ce KOPHCTH 3a OTKPHBAE HA
TOJIEMH CTPYKTYPHH aHOMAITHH.

Men. Jla ce aerepMuHupa MpeBajeHIATa, WHIUACH-
naTa, TUCTpUOyIMjaTa U 1a JAaje mperiie]] Ha KapaKkTe-
pUCTHKATa Ha TEIIKUTE (eTaTHH Maj(popMaluy JeTeK-
THpaHH NPEHATATIHO Kaj OpeMeHu skeHn Ha KnnHukaTa
3a THHEKoNoruja u akymepctso Bo I13Y “Pemenmka”-
Ckorje.

Metoam. IIpexy peTpocneKTHBHa MOHOLIEHTPHYHA CTY-
Ivja Oca aHATM3UpPAHU CUTE KOJCKTHpaHU 0aza moja-
TOIM 32 OpeMeHH MalMEeHTKH U aKyIIepCKUTE KapaKTe-
PHUCTHKH CO TIOMOII Ha eIeKTPOHCKHOT cucteM (BIRPIS)
Ha HamaTa OonHuIa nomery Janyapu 2019 1. u nekem-
BpH 2021 T. Kaj KOH € CIIPOBEIICH PYTHHCKU yATPa3BY-
YeH MpeHaTalleH CKPUHHHT BO mpB Tpumecrtap (11+0-
13+6 r.H) u Bo BTOp TpuUMecTap (18-22 r.H) BO cor-
JIACHOCT CO MPETOpaKkuTe JaJeHH BO TEKOBHHUTE yIaT-
ctBa Ha International Society of Ultrasound in Obstetrics
and Gynecology (ISUOG). letekTupanuTe aHOMaIun
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Prenatally diagnosed severe congenital anomalies

Oca KiracupuIpaHd BO MUHOPHH M MajOpHH KaTero-
puu, J107eKa NaK MajopHUTE BO TEIIKH W JICTAIHH
anoMannu. Konrenuramaure Maiadopmanuu 6ea moe-
JICHW BO TIOATPYIH CIIOpEX HHBOJIBUPAHHUTE TJIaBHU
oprancku cucremu cioperi EUROCAT knacudukarmjara.
Pesynraru. [IpeBaneHnara Ha TemkuTe HeTarHu Mall-
(hopMaru mpeHaTaIHO JWjarHOCTHIIMPAHHU CO yTpa-
3By4eH CKpMHMHTI Ha KimHWKara 3a TWHEKoJoTHja M
akymepctso Bo 113V “Pemenuka”-Cxkomje, BO UCIIUTY-
BannoT niepuoy 2019-2021 Bo mpBUOT TpuMecTap u3-
HecyBa 1.8%, a Bo BTOpuOT TpuMecTap 2.9%. U3Bp-
meHu ce 3954 aHTeHaTaIHU CKPUHUH3U BO IIPB U BTOP
TpuMecTap Ha OpeMEHOCTa IpH INTO 3aCTallCHU ce 6
(6.1%) xpomo3zomcku anomannd, 64(64.6%) uzonmpa-
HU aHoManuu u 29(29.3%) ce MyITUIIHM aHOMAJIMH.
[IpoceuynaTa recranncka Hemela HA JAETEKIHja BO M-
BHOT TpuMecTap m3HecyBa 12.7+0.8,nmomeka BO BTOPHOT
TpuMmecTap wu3HecyBa 21.1+2.2.IIpoceuHara Bo3pact
Ha manuentkure € 31.0+5.4r., co panr ox 20 mo 46
TOIMHH.

3akuydok. Hajronem mporeHT ce perucrpupaar KoH-
reHuTaiHu cpueu nedexkta u toa 37(37.4%). Ilpo-
[IEHTyaTHaTa pasjiiKa BO ONHOC Ha 3acTalleHOCTa Ha
OCTaHATUTE aHOMAJIUM € CTAaTUCTUYKU CUTHU(UKaHTHA
3a p<0.05 (Difference test, p=.0000) Ox uuB 30 (81.1%)
IpHITaraaT Ha cHCTeMcka aHomanuja Ventricular septal
defect (VSD). Bo rpymara aHaoMaanu Ha yIIIH, BpaT U
muie ce peructpupaat 12(12.1%) cute ce Hygroma
colli, NT >95™ centile. AHOMaMMK HAa HEPBHUOT CHCTEM
ce peructpupaar 9(9.1%), on xou exHa TperrHa (33.3%)
npunara Ha Neural Tube Defects-Anencephalus and
similar, u Spina Bifida. Kommapauuure co apyrure
CTyAuH BO omHOC Ha EBporickuTe 3eMju MOKaKyBaaT
CIIMYHA WHIMJEHIIA, CO MpeBalieHIa I Ha JedeKTH
Ha OCHTPAJIHUOT HEPBCH CUCTEM HJIM HA KapAuO-Bac-
KyJTapHHOT CHUCTEM.

Kiyunu 360poBu: deranunu Manpopmaryy,
KOHT€HUTAJTHU aHOMAJINH, TIPEHaTaIHa AWjarHo3a

Introduction

Congenital malformations, otherwise known as birth
defects, congenital disorders, or congenital malforma-
tions, are defined as structural abnormalities determi-
ned by factors that operate largely before conception
or during pregnancy and can be identified prenatally,
at birth, or later in life [14]. Prenatal detection and op-
timal management of these abnormalities are critical to
ensure optimal health care for both mother and fetus.

Congenital malformations (CM) differ in terms of the
effect on live births and are classified as major or mi-
nor congenital abnormalities. Major congenital malfor-
mations are defined as any birth defects associated
with physical or cosmetic damage [1]. Major CMs show

considerable variation worldwide with prevalence ran-
ging from <1% to 8%, and they cause 20% and 30% of
perinatal deaths [14]. However, the rate of congenital
malformations is estimated at around 2-4% per live
birth in current studies [1].

The introduction of prenatal ultrasound screening for
anomalies, genetic testing, and biochemical testing in
developed countries has profoundly improved the pre-
natal detection rate of CM. It contributes to the reduc-
tion of perinatal morbidity and mortality by enabling
parents and clinicians to make informed decisions
about pregnancy management such as a continuation
of pregnancy, termination of pregnancy, effective pla-
nning in order to prevent complications that may arise
during childbirth and after birth, as well as in identi-
fying potential risk factors for future pregnancies.
About 53% of CM can nowadays be detected earlier in
gestation (up to 14g.w) by an experienced sonographer
and between 60% and 90% of anomalies, depending
on their nature, can also be detected during a detailed
fetal anatomical scan between 18 and 22 g.w. With the
introduction of fetal echocardiography in prenatal ultra-
sound screening, cardiac anomalies are now diagnosed
in utero with high specificity and sensitivity [14]. The
role of ultrasound (US) in daily practice is very im-
portant to make decisions during the monitoring of
pregnancy and delivery. In many countries, second-
trimester screening is routinely performed in low- and
high-risk pregnancies to assess fetal anatomy [21].
Screening, diagnosis, and management of fetal anoma-
lies in pregnancy allows parents to face the situation
and make a decision for the future [16]. Fetal US
screening is carried out with great accuracy in all weeks
of pregnancy now, and the time spent on screening, the
quality of the device used and the expertise of the
specialist affects the level of anomaly detection.

Aim

Our goal is to determine the prevalence, incidence, and
distribution of severe fetal malformations prenatally
diagnosed with ultrasound screening at the Clinic for
Gynecology and Obstetrics in the “Remedika Hospital”-
Skopje, North Macedonia and to determine the cha-
racteristics of the detected severe fetal malformations.

Materials and methods

We retrospectively evaluated all the collected databa-
ses of pregnant patients and the obstetric characteris-
tics in which routine ultrasound prenatal screening was
performed in the first trimester (11+0-13+6 gestational
weeks) and in the second trimester of pregnancy (18-
22 g.w.) at the clinic for gynecology and obstetrics in
Remedika Hospital-Skopje in the period from January
2019 - December 2021 using the electronic system
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(BIRPIS) of our hospital. We implement an antenatal
screening program according to international and na-
tional guidelines and the screenings are performed in
accordance with the recommendations given in the
current guidelines of the International Society of Ultra-
sound in Obstetrics and Gynecology (ISUOG).

All pregnant patients followed in our institution are
offered a screening test for fetal aneuploidy and deter-
mination of non-chromosomal anomalies, as well as
screening for preeclampsia in high-risk pregnancies in
the first trimester between the 11th and 13+6 weeks of
gestation with US and combined dual screening test. A
combined triple screening test with ultrasound exami-
nation is performed in the 16th-18th week of pregnan-
cy for every pregnant woman who could not do a
double screening test earlier and who would like to
have a screening done. In the second trimester, fetal
screening is done for anomalies with ultrasonography
between the 18th and 22nd gestational weeks. Fetal
echocardiography is performed as part of fetal scree-
ning in the second trimester. Fetal karyotyping such as
chorionic villus sampling (CVS), amniocentesis, or
prenatal non-invasive screening tests (NIPT) is offered
in necessary cases and performed upon obtaining infor-
med consent.

Three options for genetic screening for chromosomal
abnormalities are possible. In the first, pregnant women
undergo combined screening in the first trimester and
those identified at high risk are offered invasive pre-
natal diagnosis (PD) for chromosomal abnormalities.
In the second option, high-risk pregnant women iden-
tified by first-trimester screening could choose to
undergo cell-free DNA noninvasive prenatal screening,
and abnormal results would be confirmed by invasive
PD for chromosomal abnormalities. In the third option,
pregnant women who have had cell-free DNA scree-
ning and have positive results will be confirmed with
PD for chromosomal anomalies.

Detailed prenatal ultrasound screening is performed
transabdominally by three experienced specialists with
specialized training in fetal anomaly scanning. US
examination is performed using a General Electric
Voluson E10 with a 1-6Mhz convex 4D probe.Cases
such as soft only fetuses markers such as hyperechoic
bowels or an intracardiac echoic focus without an
identifiable anomaly were excluded from this study.
Major congenital malformations were defined as any
structural abnormalities, or birth defects related to phy-
sical or cosmetic damage to the fetus. Demographic
characteristics, clinical characteristics, associated risk
factors, and type and distribution of fetal anomalies by
organ systems were analyzed. Age, pregnancy and
parity, gestational week of pregnancy, method of preg-
nancy (spontaneous/assisted reproductive technologies),
number of pregnancies (singleton/multiple), risk fac-
tors in the mother, and if there is a karyotype assess-

ment of the pregnancy were analyzed. The obtained
results of the cases with congenital anomalies were
grouped systematically, and their incidence and dis-
tribution were compared with the literature. The cri-
teria for the inclusion of CM, their severity, and their
classification, are according to the guidelines of
EUROCAT, a computer algorithm implemented by
EUROCAT for the classification of cases of congenital
anomalies followed by a manual review of cases by
geneticists, which is based on the International Classi-
fication of Diseases version 10 (ICD-10). Detected
anomalies were classified as chromosomal, genetic,
and environmental, isolated, and multiple congenital
anomalies. Patients with more than one involved sys-
tem were recorded as multiple anomalies. Congenital
malformations with abnormal karyotyping were inclu-
ded in the group of chromosomal abnormalities indepen-
dently of the type of anatomically defined anomalies.

Statistical analysis

The data obtained from the medical history were
grouped and distributed accordingly in a database in
Microsoft Excel. They were processed with statistical
software SSPS 26. A descriptive analysis of data was
carried out, with which certain conclusions were ob-
tained, and part of the results are the basis for calcu-
lating further statistical research. Using the normality
test, it was checked whether the sample was selected
from a population with a normal distribution. Mean
value standard deviation, and structure percentages were
determined. The difference between them is determi-
ned by the difference test (Difference test. A p-value
of less than 0.05 is considered statistically significant.

Results

Table 1. Prevalence and incidence in the examined period
US screening  US screening

Year Ist trimester II trimester
No. 469 834
2019  malformations 77 3030
incidence 1.5% 3.6%
No. 480 845
2020  malformations 4 14
incidence 0.8% 1.6%
No. 425 901
2021  malformations 14 30
incidence 3.3% 3.3%

prevalence 2019-2021 1.8% 2.9%

The incidence of severe fetal malformations prenatally
diagnosed with ultrasound screening at the Clinic for
Gynecology and Obstetrics in Remedika Hospital-
Skopje, in 2019 in the first trimester it is 1.5%, and in
the second trimester 3.6%

The incidence of severe fetal malformations was
prenatally diagnosed with ultrasound screening in
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2020 in the first trimester, it is 0.8%, and in the second

trimester 1.6%

In 2021 in the first trimester it is 3.3%, and in the

second trimester 3.3%

Table 2. Patient characteristics

The prevalence of severe fetal malformations prenatally
diagnosed with ultrasound screening at the Clinic for
Gynecology and Obstetrics in Remedika Hospital-Skop-

N Average Minimum Maximum SD
Age 99 31.0 20 46 5.439800
Gestation
Ist trimester 25 12.7 115 14.2 0.778888
lInd trimester 74 21.1 14.5 32.0 2.188508
Nationality
Macedonian 68 68.7
Albanian 31 313
Parity
First 54 54.5
Second 22 222
Third 15 15.2
Fourth 4 4.1
Fifth 3 3.0
Sixth 1 1.0
Chronic diseases
Non 89 89.9
Homozigot factor 1 1.0
V,MTHFR
Wilmsov Tu -operated 1 1.0
heterozigot MTHFR 1 1.0
Hashimoto 1 1.0
Hypotireoidisam 2 2.0
Homozigot 2 2.0
MTHFR,FBG,MTRR
Astma bronchiale 1 1.0
Homozigot MTHFR 1 1.0
Drugs during pregnancy
Vitamins 99 100.0
Antibiotics 1 1.0
Gestagens 11 12.0
LMH 3 3.0
Eutirox 3 3.0
Conception method
IVF 9 9.1
Spontnaeus 88 88.9
AlH 2 2.0
Karyotypization
NIPT - Turner Sy 1 1.0
NIPT- Down Sy 1 1.0
Edwards Sy 1 1.0
Down Sy 1 1.0
NIPT - deletio 10926 1 1.0
Patau Sy, Trisomia 13 1 1.0
Pozitiv 6 6.1
Negativ 26 26.3
No data 67 67.6
Gender
Female 34 344
Male 41 414
No data 24 24.2
Chorionicity
Singleton 41 414
Triplets 24 24.2
Twins 34 344

je, in the examined period 2019-2021 in the first trimester
is 1.8%, and in the second trimester 2.9% (Table 1).

The average age of the patients is 31.0+5.4 years, ran-
ging from 20 to 46 years old. According to the na-
tionality, 68.7% are Macedonian and 31.3% Albanian,
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the percentage difference is significant for p<0.05
(Difference test, p=.0000).

More than half of the mothers 54.5% have first parity,
the percentage difference between the first parity versus
the rest is significant for p<0.05 (Difference test, p
=.0000).

Among mothers, chronic diseases are registered in 10
(10.1%), and not in 89.9%, the percentage difference
is significant for p<0.05 (Difference test, p =.0000).
During pregnancy, all patients/mothers took vitamins,
and 3.0%, in addition to vitamins, took Eutirox and
LMH, 12.0% took gestagens.

Comorbidity is not registered in 93.9% of the mothers,
but three mothers did not give an answer. 98 of the
patients do not smoke and do not take drugs, and one
patient does not give an answer.

88.9% of mothers became pregnant spontaneously,
9.1% became pregnant with IVF, and two mothers
with AIH, the percentage difference is significant for
p<0.05 (Difference test, p =.0000)

Table 3. Presentation of systemic malformation

Karyotyping is positive in 6 (6.1%). Karyotyping is po-
sitive and genetic chromosomal malformation is pro-
ven in 6.0% (Down Sy, Edwards Sy, Turner Sy, Patau
Sy, Trisomia 13, deletio (10g26) and so on. Karyoty-
ping is negative in 26.3% (26) of the examined. In
67.6% there is no data.

41.4% is male, 34.4% female gender, and in 24.2%
gender cannot be determined, the percentage differen-
ce is significant for p<0.05 between the male gender
and the inability to determine the gender (Difference
test, p=.0099). The other percentage differences are
insignificant.

When determining chorionicity in the largest percen-
tage of 41.4% are singletons, 34.4% are twins and
24.2% are triplets, the percentage difference is signifi-
cant for p<0.05 between singletons and triplets (Diffe-
rence test, p=.0099). The other percentage differences
are insignificant. The average gestational week of
detection in the first trimester is 12.7+0.8, the average
gestational week of detection in the second trimester is
21.1£2.2 (Table 2).

EUROCAT Classification
List of included anomalies

Nervous system

Neural Tube Defects-Anencephalus and similar, Encephalocele, Spina Bifida 3

Hydrocephalus

Severe microcephaly
Arhinencephaly/holoprosencephaly
Agenesio/hypoplasio vermis
Agenesio corpus callosum

Eye

Anophthalmos/micropthalmos
Congenital cataract

Congenital glaucoma

Ear, face and neck Ear, face and neck
Anotia

Hygroma colli, NT > 95™ centile
Congenital heart defects

Severe CHD

Common arterial truncus

Double outlet right ventricle
Transposition of great vessels
Single ventricle

Ventricular septal defect (VSD)
Atrial septal defect (ASD)
Atrioventricular septal defect (AVSD)
Tetralogy of Fallot

Tricuspid atresia and stenosis
Ebstein’s anomaly

Pulmonary valve stenosis
Pulmonary valve atresia

Aortic valve atresia/stenosis

Mitral valve anomalies

Hypoplastic left heart

Hypoplastic right heart

Coarctation of aorta

Aortic atresia/interrupted aortic arch
Total anomalous pulm venous return

PDA as only CHD in term infants (>=37 weeks)

Respiratory

12

30

N
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Choanal atresia

Cystic adenomatous malf of lung
Hydrothorax

Oro-facial clefts

Cleft lip with or without palate
Cleft palate

Digestive system

[y

Oesophageal atresia with or without tracheo-oesophageal fistula

Duodenal atresia or stenosis

Atresia or stenosis of other parts of small intestine

Ano-rectal atresia and stenosis
Hirschsprung's disease
Atresia of bile ducts

Annular pancreas
Diaphragmatic hernia
Abdominal wall defects
Gastroschisis

Omphalocele

Urinary

Bilateral renal agenesis including Potter syndrome,unilateral agenesia

Multicystic renal dysplasia
Congenital hydronephrosis
Bladder exstrophy and/or epispadia
Bladder exstrophy and/or epispadia
Renis duplex, pyelon duplex
Megacystis

Limb

Limb reduction defects

Club foot - talipes equinovarus

Hip dislocation and/or dysplasia
Polydactyly

Syndactyly

Sandal gap

Other anomalies/syndromes
Skeletal dysplasias
Craniosynostosis

Congenital constriction bands/amniotic band
Situs inversus

Conjoined twins

Congenital skin disorders
VATER/VACTERL

Vascular disruption anomalies
Lateral anomalies

Teratogenic syndromes with malformations
Fetal alcohol syndrome

Valproate syndrome

Maternal infections resulting in malformations

Genetic syndromes + microdeletions
Chromosomal

Down Syndrome

Patau syndrome/trisomy 13

Edward syndrome/trisomy 18
Turner syndrome

Klinefelter syndrome

NN

N

[y

S S )

Discussion

The current study showed that in the investigated pe-
riod of the Clinic for Gynecology and Obstetrics in
“Remedika Hospital”-Skopje in the period from
January 2019 to December 2021. 3954 antenatal scree-
nings were performed in the first and second trimester
of pregnancy, where 6(6.1%) chromosomal anomalies,

64(64.6%) isolated anomalies, and 29(29.3%) were
multiple anomalies.

From the view of (Table 3) can be noted that the
following sistematic malformation are present.
Anomalies of the nervous system are registered 9
(9.1%), of which one-third (33.3%) belong to Neural
Tube Defects Anencephalus and similar, and Spina
Bifida.
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In the group of ear, neck, and face anomalies there are
12 (12.1 %) are all Hygroma colli, NT>95" centile.
The highest percentage of congenital heart defects is
registered, namely 37(37.4%). The percentage difference
in relation to the representation of other anomalies is
statistically significant for p<0.05 (Difference test, p=
.0000). Of them, 30 (81.1%) belong to the systemic
anomaly Ventricular septal defect (VSD).

Urinary malformations are registered 12 (12.1%). Of
the represented urinary malformations, 33.3% are due
to congenital hydronephrosis.

Respiratory anomalies are registered 3 (3.0%) namely
hydrothorax.

Orofacial clefts are registered as 3 (3.0%).

3(3.0%) anomalies are registered in the digestive
system.

Defects of the abdominal
registered once.

Talipes equinovarus malformations [3], Polydactyly
[2], and Sandal gap [3] are registered in 8(8.1%).

6 (6.1%) chromosomal anomalies are represented, of
which 2(33.3%) are Down Syndrome.

Comparisons with other studies in relation to European
countries show a similar incidence, with a prevalence
of either defect of the central nervous system or of the
cardiovascular system [1,7,14,21,22,25].

Over the past 30 years, screening methods such as
prenatal ultrasound screening, genetic testing, and bio-
chemical testing have increasingly been offered to
pregnant women. These screening measures increase
the detection rate of fetal anomalies [15]. A significant
number of fetal anomalies are surgically correctable,
hence the need for timely, accurate and reliable
prenatal diagnosis with a multidisciplinary approach is
maximally adopted and in utero surgical correction is
offered where which is feasible [14]. Although many
malformations can be identified, it is recognized that
some may be missed, even with sonographic equipment
in the best hands, or they may develop later in preg-
nancy. Before starting the examination, the specialist
should counsel the patient regarding the potential
benefits and limitations of routine fetal ultrasound
scanning [23].

wall Gastroschisis is
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Abstract

Introduction. Performing allogeneic stem cell trans-
plantation in leukemia patients, especially in patients
with AML is often an imperative in the treatment app-
roach in these patients. Mainly this is due to the bi-
ggest curative potential that this therapeutic procedure
has, backed up by the immunological effect of donor T
cells, defined as graft versus leukemia effect. It is a
standard to do HLA typing of patients and their fami-
lies to search for potential donors for allogeneic HSCT
as upfront planning of the treatment approach for a pa-
tient. But, sometimes there is no compatible sibling do-
nor available, so an alternative must be made with un-
related and haploidentical donors. This safe and justified.
Methods. In our retrospective analysis we included 85
patients with acute leukemia treated on the University
Clinic for Hematology in Skopje from 2010 to 2022,
where an allogeneic HSCT was done. The majority of
patients were diagnosed with AML. The inclusion crite-
ria of patients analyzed in this study were: age >14 and
<70 years, confirmed diagnosis of AML or ALL,
achieved CR confirmed with analysis of bone marrow
specimen either by flow cytometry, molecular analysis
of cytological analysis with <5% of blasts in bone ma-
rrow. Patients that were MRD+and had higher number
of blasts (5-10%) were also included and those with
Karnnofsky score >70%. For statistical analysis of data
obtained in this study the software Graph Pad Prism 9
was used. The survival rates were analyzed using the
Kaplan-Meier method. For all statistical tests, p <0.05
was considered to be statistically significant.

Results. Of the analyzed group, 49(57.6%) patients were
male and 36(42.4%) female. Of all patients, the majo-
rity, 69(81.1%), were diagnosed with AML, while 16

Correspondence to: Lazar Chadievski, University Clinic for
Hematology, 1000 Skopje, R. N. Macedonia; E-mail: laze_cad@yahoo.com

(18.9%) with ALL. According to the type of donor, we
used sibling donors in the majority of patients 46
(54.1%), in 29(34.1%) matched unrelated donors (MUD)
and in 10(11.8%) haploidentical donors. The OS of
patients with sibling allogeneic HSCT was 56.7% for
24 months; in MUD allogeneic HSCT was 61.6%, which
did not show any statistical significance, but that was
not the case in patients with haploidentical HSCT
where the OS was 33.3% in 24 months. According to
the type of donor, in allogeneic HSCT from sibling do-
nor the TRM was 7.2% and in unrelated/haploidentical
HSCT was 15%, which was not statistically significant.
There was no statistical difference in the relapse rate;
it was 28.5% during a 24-month-period in patients
with MUD/haploidentical transplantation, and in MRD
transplantations.

Conclusion. Allogeneic HSCT is well established the-
rapeutic option and an imperative in treating leukemia
patients. In lack of sibling donors, MUD allogeneic
HSCT is an adequate alternative providing effective
therapeutic approach, making the haploidentical HSCT
the least preferable option.

Key words: AML, ALL, allogeneic, related,
unrelated, haploidentical

AmncTpakr

AJoreHara TpaHCIUIAHTAIlMja HA XEMAaTOIOETCKU Ma-
tuaHy KieTkd (XMK) kaj manueHTuTe co akyTHa Jiey-
KeMuja, ocobeHo Kaj marmenTture co AMJI, gecto mper-
CTaByBa MMIICPATHUB BO TEPAIIMCKHUOT MPUCTAIT Ka] OBHE
naruerTd. OBa HajMHOTY C€ JIOJDKU Ha TOJIEMHOT Ky-
paTHBEH MOTEHIIMjal KOj TO MMaa OBaa TeparvcKa Ipo-
Leypa, a ce JOJDKU Ha IMYHOJIOIIKHOT €(heKT Ha JOHOP-
ckure T kieTku, JeuHUpaH Kak rpadT Bepcyc Jeyke-
Muja epekT. CTaHaapaHa KIMHAYKA Mpakca, BO moYe-
TOKOT Ha JICKYBambETO Kaj OBUE MAIMEHTH Jla Ce Harl-
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pasu XJIA Tunuzanuja Ha MaUEHTOT U HeromaTa Qa-
MUJIHja CO I Ja ce Oapa MOTCHIMjaIeH JapuTell Ha
XEMaTOMOETKCH MaTHYHU KIETKH CO eI pean3aluja
Ha ajioreHa TpaHcIuTaHTandja. Ho, Hekoram Hema mo-
TeHIMjalieH cponieH mapuren Ha XMK, ma 3atoa mot-
peOHO € Ja ce HampaBu aJTEpHATHBA CO Oapame Ha
HECPOJICH WU XarnoujeHTudeH aapuren Ha XMK koj
OU ce NCKOPUCTHUII 3a pean3upame Ha ajjoreHaTa TpaHC-
wianTanyja. Ho, ce mocraByBa mpamame Jalld OBOj
MIPUCTAII € OTPABJAH Kaj OBUC MAIlMECHTH.

Mertoau. Bo oBaa perpocnekTuBHa aHiu3a O6ea BKIIy-
YeHH 85 MaIMeHTH CO aKyTHa JICyKeMHja JICKyBaH! Ha
YHuBep3uTETCKaTa KIMHKKA 32 XeMarojiordja Bo Ckomn-
je, Bo mepuoaot ox 2010 no 2022 roauHa U Kaj KOH €
peanu3upaHa ajoreHa TpaHciDiaHtamja Ha XMK.
HajronemuoT nmen on marnueHTHTe Oea JHMjarHOCTHIIN-
panu co AMJI. MHKITy3UOHHTE KPUTEPUYMH 32 TAIlHCH-
TUTE KoM Oea TpeJMeT Ha aHajwW3a BO OBaa CTyIuja
Oemre Bo3pact >14 romunau U <70 roauHH, IUjarHO3a
3a AMIJI wiu AJIJI, mocTurHaTa KOMIUIETHA peMHCH]a
HOTBp/IEHA CO aHaJIM3a Ha IPHUMEPOK O] KOCKEeHaTa cp-
[IEBHHA CO IIPOTOYHA ITUTOMETPHja, MOJICKYJIApHHU aHa-
JU3M WIM IUTOJIONIKA aHaimu3a co <5% Ha 61acTé BO
KOCKECHAaTa CPIIEBUHA, HO UCTO TaKa U MAIUCHTUTE KOH
Oca TIO3UTHUBHU 32 MUHHMAJIHA pe3ujyaHa 0O0JiecT U
MMaa MoBHCOK Opoj Ha Omactu (5-10%) ucro Taka Oea
BKJIydeHU BO OBaa aHanuza, u Karnnofsky score >70%.
3a craTHCTHYKA aHAJM3a HA IMONATOINTE Oerie KOpHc-
teH copreep Graph Pad Prism 9. Crankure Ha npexu-
ByBame Oeca aHamm3upanu co mnpumeHa Ha Kaplan-
Meier-oBuot MeTon. 3a cuTe CTATUCTUYKU TECTOBH, P
< 0.05 ce cMerTarire 3a CTATUCTHYKYA CUTHU(UKAHTHO.
Pesyaratu. On aHanu3upaHata Tpylna Ha MaIMeHTH,
57.6% Gea maxu, noneka 42.4% xenu. Hajronemuor
nen, 81.1% Oea nujarHocturmpanu co AMIJI, noneka
ocra"arure 18.9% co AJIJL. Cnopen Tumor Ha napu-
tent Ha XMK, kaj 54.1% Gea KOpUCTEHH CPOAHU AAPH-
tenmn Ha XMK, xaj 34.1% xoMmaTHOWIHH HECPOIHU
Japutend, goneka kaj 11.8% XaruionaeHTUYHH JapuTe-
m. BkynHoTo npexkuByBame (OS) kaj cpoaHUTE ano-
renu TpaHciviantanuu Ha XMK n3necysame 56.7% 3a
24 wmecena, noJieka Kaj HECPOIAHHTE AJOreHH TpPaHC-
wrantanuu Ha XMK 61.6%, npu mTo He Oerie MoT-
BpIICHA CTATUCTHYKA CUTHA(UKAHTHOCT, MTO He Oere
CITy4aj CO XaIUTOWACHTUYHUTE TpaHCTUTaHTai Ha XMK
kage OS wmznecyBame 33.3% 3a 24 meceuu u Oere
CUTHU(UKAHTHO MOJIONI0. MOPTANIUTETOT acOIIMpPaH CO
tpauncanranujata (TRM) acomupan co THIIOT Ha
JapuTenoT, kaj atoreaute TXMK on cponeH gaputen
n3HecyBaie 7.2%, Joieka Kaj HeCpOJAHUTE/XaIIoOU ICH-
tiaauTe anoreHn TXMK 15% wu He Geiie moTBpzcHA
CTaTUCTHYKH CUTHU(UKAHTHA pa3nuka. U Bo cramkara
Ha peJarc, HeMallle CTaTHCTHYKa CHTHH(DUKAHTHOCT,
OJIHOCHO M3HecyBale 28.5% 3a nepuoa o 24 mecena
Kaj MAUeHTUTE CO HECPOJHN/XATUIONICHTUYHH ajore-
a1 TXMK u xaj manmenTute co cpoana anorena TXMK.

3aknnydok. AnoreHara TpaHciuiantanuja Ha XMK mpet-
CTaByBa eTa0JIMpaHa Teparucka ONlyja u MPETCTaByBa
UMIIEPaTUB BO TPETMAHOT HA TALMCHTUTE CO aKyTHA
neykemuja. Ilpu HEJOCTaTOK Ha CPOJCH JapuTen Ha
XMK, npuMeHaTa Ha KOMIATHOWICH HECPOJICH JTapH-
tenr Ha XMK mpercraByBa ajiekBaTHa OIIMja Koja 00e3-
OenyBa e(peKTUBEH TEPANUCKK MPHUCTAN Kaj MallueHTu-
TE, JOJEKAa XaIUIOMJICHTUYHATa TpaHCIUIAaHTalUja Ha
XMK e mocieaHara Tepanucka omimja Koja ou Omia
BO M300p 32 TPETMAH Ha MaIEHTUTE.

Kuayunu 360poBu, AMJL, AJIJI, anorena, cpoana,
HECPOJHA, XaIUIOUICHTHYHA

Introduction

Treatment of patients with acute leukemia represents a
true challenge for hematologists worldwide. Perfor-
ming allogeneic stem cell transplantation, especially in
patients with AML is often an imperative in the treat-
ment approach to these patients. Mainly this is due to
the biggest curative potential that this therapeutic pro-
cedure has, backed up by the immunological effect of
donor T cells, defined as graft versus leukemia effect.
But balancing between true therapeutic benefit and
complications that lead to higher non relapse mortality
of the allogeneic stem cell transplant can sometimes
impose a challenging and difficult decisions. The inci-
dence of acute myeloid leukemia (AML) is around 3 to
4 cases per 100,000, and the median age of diagnosis
is 63 years [1]. Achieving complete remission (CR) is
crucial in patients with AML, as the main reason wor-
sening the survival rates of these patients is the relapse
of the disease rather than primary treatment failure.
The standard of care induction first-line therapy in AML
patients is the combination of cytosine arabinoside
(Ara-C) and anthracycline (daunorubicin or idarubicin)
[2]. After achieving CR, consolidation therapy with high
dose ARA-C follows [3]. It is estimated that the rates
of CR after standard induction therapy are around
70%, and patients with favorable disease have good
overall survival (OS) rates of around 60%. But this can
not be said for patients with intermediate and with
adverse risk of AML. Also, targeted therapies are used
in combination with standard, chemotherapy regimens
in patients with specific mutations. For example, in
patients with mutated FLT3, the kinase inhibitor mido-
staurin (there are also other types of FIT-3 inhibitors)
is added to the standard induction and consolidation
therapy of AML patients [4]. Also, other agents, like
hypomethylating agents, including azacytidine and
decitabine, may be a treatment option in monotherapy
or combination therapy with venetoclax, a BCL2 inhibi-
tor [5]. In general, the treatment approach after achieving
first CR, according to the EBMT recommendations, is
performing allogeneic hematopoietic stem cell trans-
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plantation (HSCT) in all AML patients, except in pa-
tients with favorable disease that are in CR1 and are
minimal residual disease negative (MRD-). In addition,
allogeneic HSCT in patients with primary refractory
disease, or without CR is questionable due to the poor
survival rates (Figure 1) [6]. The performance status of
a patient is also very important as a risk adapted app-

Disease Disease status

Haematological malignancies

AML? CR1 (favourable risk and MRD-)"
CR1 (favourable risk and MRD-+)™
CR1 (intermediate risk)”
CR1 (adwverse risk)®
CR2
APL Molecular CR2
Relapse or refractory

Fig. 1. Indications for allogeneic HSCT in AML patients

roach, where we can identify a patient with comorbi-
dities in whom allogeneic HSCT may not be benefi-
cial. But, the advent of reduced intensity conditioning
(RIC) and the bigger availability of donors is allowing
to increase the number of patients where allogeneic
HSCT can be safely done [7].

Acute lymphoblastic leukemia (ALL) is more often

MsSD alle MUD alle MMAD allo Auto CAR-T
GMNR GMNR GMRAI con

M ol COvil GMR/

M Cosn COvil CoA

S S s GMRS

S S s Com

S oo GMRAN s

(aaly] | (aaly] | COvil GMRSN

S-standard of care, CO-clinical option, GNR-generally not recommended, I/11/111-grade of evidence

encountered in pediatric population. In adults, it has an
incidence of 1.7 per 100,000 population. It has a worse
prognosis compared to AML. Treatment of patients with
ALL consists of chemotherapy regimens used for pre-
phase treatment, induction, treatment intensification/
consolidation with intention to achieve CR, and then
proceed with maintenance therapy or allogeneic HSCT.
Usually, the treatment is consisted of combination of
cytostatic drugs like vincristine, cyclophosphamide, cor-

Factors considered by majority of

Factors considered by all study groups  study groups
Inadequate response during! after
consolidation:

« MRED =10 detectable st any level
Age (various cut points)

BCRABLS

Inadequate response to indection I:
» Mo hematological CR
« MRD =10~ after induction
High initial WBC:
» =30 x 10%L in B-ALL
» =100 x 10%L in T-ALL

ticosteroids, with or without L-aspariganase, methotre-
xate, ARA-C [8]. Sometimes addition of monoclonal
antibodies like rituximab are indicated [9] and TKI,
like imatinib, for Ph+ ALL patients. Usually, allogeneic
HSCT in CR1 in ALL patients, according to the EBMT
is indicated in patients with high-risk disease (Figure
2) [10], although the criteria for risk stratification of
ALL patients can vary among different study groups.

Factors considered by some study
Eroups
Initial CHN8 involvement

Adverse immunophenotype:
+ Early T-precursar
+ Mowre T
+ Pro-B

Other genetic factors:

» KMT2A rearrangements

* Hypodiploidy

* Complex karyotype

Fig. 2. Definition of high-risk ALL patients

Usually, every day clinical practice has to do a HLA
typing of patients and the family has to search for po-
tential donors for allogeneic HSCT as upfront planning
of the treatment approach for the patient. But, some-
times there is no compatible sibling donor available, so
an alternative must be made with unrelated and haplo-
identical donors. This is safe and justified. According
to the CIBMTR, there is a constant trend towards an
increased use of alternative donors for allogeneic
HSCT as a safe approach in AML and ALL patients.
So, we have made an analysis of using related and
unrelated donors for allogeneic HSCT in patients with
acute leukemia treated at the University Clinic for
Hematology in Skopje, Republic of North Macedonia.

Material and methods

In our retrospective analysis we included 85 patients
with acute leukemia treated at the University Clinic for
Hematology in Skopje from 2010 to 2022, where an
allogeneic HSCT was done. The majority of patients
were diagnosed with AML. They were initially treated
with the standard induction regimen "7+3" [antime-
tabolite cytosine arabinoside (Ara-C) and 3 days of an
anthracycline (i.e., daunorubicin or idarubicin)]. If CR
was not achieved after standard induction, confirmed
with reevaluation of bone marrow after standard in-
duction therapy, we continued with FLAG-Ida regi-
men (fludarabine 30 mg/m? and AraC 2 g/m? for 5 days,
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idarubicin 10 mg/m? for 3 days, and G-CSF 5 microg/kg
from day O until neutrophil recovery). If CR was
achieved, the patient was considered a candidate for
hematopoietic stem cell transplantation (HSCT) as
mandatory further treatment of the disease. If CR was
confirmed after induction therapy, a minimum of 2
courses of consolidation regimen with a high-dose
ARA-C was the next therapeutic approach. In patients
with ALL, we administered either Hyper C-VAD or
BFM regimen. Also, in some patients classified as
primary refractory, or had an early relapse of the di-
sease, FLAG-Ida was given. The intend was to achieve
a CR before allogeneic HSCT. However, even patients
who were not in CR, particularly those that were MRD
+, were also candidates for allogeneic HSCT, even
though worse survival rates were expected. In these pa-
tients we intended to shorten the length of the immu-
nosuppression therapy, aiming towards GVL effect.
Our tendency was to do HLA typing in all potential
candidates for allogeneic HSCT, searching for sibling
donors. If no sibling donors were found, our next step
was to search for potential unrelated donors. Finally,
haploidentical allogeneic HSCT was also optional. In
vivo T cell depletion with ATG was a standard in the
conditioning regimen in patients undergoing unrelated
donor HSCT. Even in patients with sibling donor
allogeneic HSCT, ATG was used for reduction of
GvHD rates. Mainly it was indicated in patients where
we had higher expectation for GvHD occurrence (for
example when we used female donors, especially fe-
males giving previous births, information on permi-
ssive mismatch in the high-resolution HLA typing, etc.).
The ATG was omitted in patients with sibling donor
transplant and disease with a poor risk, or that were
MRD + avoiding the increased risk for relapse because
of T cell depletion and reduction of GVL effect. We
used the standard dose of ATG 5-10 mg/Kg TT, ad-
ministered on days -3-2-1 before transplant. The inter-
val between ATG and the infusion of the allograft was
debated, but we used the recommendation that closer
to transplant, the higher the levels of circulating ATG
leading to a more effective GVHD protection [11,12].
As GvHD prophylaxis, in patients with myeloablative
conditioning (MAC), we mainly administered calcineurin
inhibitor with a short course of methotrexate given on
days +1, +3, +6, +11 posttransplant, which is the most
used protocol worldwide and it is a standard approach
in many transplantation centers [13]. In patients where
we used reduced intensity conditioning (RIC), the most
frequently used GvHD prophylaxis was the combina-
tion of CNI (cyclosporine A) and MMF (mycopheno-
late mofetil) [14]. In the haploidentical setting, the

gold standard is giving posttransplant cyclophospha-
mide (PTCY). In our group of patients, we applied the
classical Baltimore’s PTCY prophylaxis with cyclo-
phosphamide 50 mg/kg on days +3 and +4 followed
by CNI/MMF [15]. Although rare, but also adding
ATG to PTCY in the haploidentical setting was op-
tional, because there are data that show that patients
with AML who underwent haploidentical transplanta-
tion and received ATG+PTCY (associated with MMF
+CsA) as GVHD prophylaxis can lead to lower rates
of cGVHD of all grades [16].

The inclusion criteria of patients analyzed in this study
were: age >14 and <70 years, confirmed diagnosis of
AML or ALL, achieved CR confirmed with analysis of
bone marrow specimen either by flow cytometry, mo-
lecular analysis of cytological analysis with <5% of
blasts in bone marrow. Patients who were MRD+and
had a higher number of blasts (5-10%) were also
included and Karnofsky score >70%.

The exclusion criteria manly were based on age, pa-
tients older than 70 years were excluded, also patients
that were not in CR, and patients in CR but with in-
adequate hematological recovery (Neutrophils <1,000/uL;
Platelets < 50,000/uL), and Karnofsky score <70%.
For statistical analysis of data obtained in this study
the Graph Pad Prism 9 software was used. The survi-
val rates were analyzed using the Kaplan-Meier method,
and in the multifactorial analysis Cox proportional ha-
zard model. For all statistical tests, p<0.05 was consi-
dered to be statistically significant.

Results

Of the analyzed group, 49 (57.6%) patients were male
and 36 (42.4 %) female (Figure 3).

60

49
50
40
30

20

10

0

Female Male

Fig. 3. Sex distribution of patients



Chadievski L. et al.

161

ALL N 16

AML - [, 69

0 10 20 30
Fig. 4. Diagnosis of patients
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Fig. 5. Age of patients

Of all patients, the majority, 69 (81.1%) were diagno-
sed with AML, while 16 (18.9%) with ALL (Figure 4).
This was probably due to the fact that AML is more
frequent in adults, and additionally not all ALL patients
are transplanted in CR1.

The median age of the transplanted patients was 39.5
years (Figure 5).

M CR #™Active Disease

Fig. 6. Disease status before transplant

40 50 60 70 80

80% of all patients were transplanted in CR, while
20% were not in CR, or were MRD positive before the
allogeneic HSCT (Figure 6). In these patients, we
tailored the immunosuppression therapy posttransplant
towards shortening with regular chimerism monitoring
and monitoring of molecular markers if they were
initially present. Impending relapse was an indication
for DLI. The median time from diagnosis till perfor-
ming the transplantation was 7.66 months.

Analyzing the risk profile of the disease, we noted that
majority of patients were with intermediate risk profile
(45%), 24% had a good risk profile and 31% had an
adverse disease (Figure 7).

B Good M Intermediate m Adverse
Fig. 7. Risk profile of the disease

Almost all patients were transplanted in CR-1 (95.6%),
and the rest in CR-2 (4.4%) (Figure 8).

The majority of patients (94.1%) were conditioned
with myeloablative conditioning regimens (MAC),
mainly BY-Cy +/- ATG. The rest (5.9%) received
reduced intensity conditioning (Figure 9).
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Allogeneic hematopoietic stem cell transplantation
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Fig. 10. Donor type used for allogeneic HSCT

According to the type of donor, in the majority of pa-
tients 46(54.1%) we used sibling donors, in 29(34.1%)
matched unrelated donors (MUD) and in 10(11.8%)
haploidentical donors (Figure 10).

In patients with sibling transplantation, the rate of so-
me degree of GVHD was 30.4%, while in patients with
MUD was 27.6%, which was not statistically different
(Figure 11).

ATG was used in conditioning of 54.1% of patients
(all with MUD and some MRD transplants) (Figure
12). ATG was administered on days -3-2-1 before the
graft application, and we used a standard dose of ATG
at 5 to 10 mg/kg. There were no serious adverse events
during administration of ATG leading to discontinuation

27.60%
30.40%

B MUD = MRD
Fig. 11. Rate of GvHD
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of the drug. We used a standard premedication with
chloropyramine, methylprednisolone and acetamino-
phen. It led to a significant reduction of GvHD rates,

with no important influence on infective complications
leading to worsened TRM (Figure 13).
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50 54.1%

40
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Fig. 12. ATG used in conditioning
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0.00%
ATG

38.50%

Fig. 13. Rate of GVHD in ATG and non ATG patients

100 =
90
20
70
60
50
40

30

Overall Survival

0 T T T T T 1
0 8 12 18 24 30 38

Months after allo HSCT
Fig. 14. Overall survival (OS) of patients

The OS of all patients for 24 months was 55.6%
(Figure 14).

The OS of patients with sibling allogeneic HSCT was
56.7% for 24 months, in MUD allogeneic HSCT 61.6%,
which did not show any statistical significance, but that
was not the case in patients with haploidentical HSCT
where the OS was 33.3% in 24 months (Figure 15).
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Months after allo HSCT
Fig. 15. OS in MRD, MUD and haploidentical transplants

Then we analyzed the disease-free survival between
these two groups of patients. The disease-free survival
(DFS) in patients with sibling, MUD and haploiden-
tical HSCT in 36 months was 42%, 63.2% and 30%
respectively, and showed a statistical significance in fa-
vor of the unrelated donors. This is shown in Figure 16.
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Fig. 16. DFS in patients with MRD, MUD and haploidentical
allogeneic HSCT

The overall transplant-related mortality (TRM) was
13.3% (Figure 17). When we analyzed the TRM accor-
ding to the type of donor, in allogeneic HSCT for si-
bling donor the TRM was 7.2% and in unrelated/hap-
loidentical HSCT it was 15%, which was not statisti-
cally significant (Log-rank (Mantel-Cox) test, P value
=0,1422, Chi square = 2,154 (Figure 18).
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Fig. 17. TRM in all patients

Adding ATG to the conditioning regimen is standard
of care for unrelated donor transplants. It is also used
in sibling donor transplants where the estimation shows
that the benefit of this drug outweighs the expected
complications. Figure 19 illustrates OS between patients
receiving ATG and patients conditioned without ATG,

Table 1. Multifactorial analysis
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Fig. 18. TRM in MRD and MUD/Haploidentical transplants

- ATG
No ATG

1000 -
90 -
0=
7=
LA

50 =

30 -
20=
10=

P=o0.0067, 95% C
0 € 12 18 24 30 38

Months after allogeneic HSCT
Figure 19. OS in patients receiving ATG and without ATG

and it clearly presents a significant benefit towards better
OS in ATG group.

Even in the multifactorial analysis, our data showed
that ATG, among other factors had significant
influence on OS of the patients (Table 1).

Probably the main goal of allogeneic transplantation is
control of the disease, avoiding relapse and finally
cured patient. We analyzed the relapse rate between
these two groups of patients and did not confirm a
significant difference in relapse rates (Figure 20).

Variable R Estimate S.E 95% CI t] P value
EBMT risk score 0.9756 -12.46 5.966 -24.36 to -0.5651 2.089 0.0403
MRD 0.7019 -8.850 26.49 -61.68 to 43.98 0.3341 0.7393
ATG 0.6752 -40.02 23.26 -86.41 to 6.368 1.721 0.0297
Chimerism 0.8848 -56.31 37.30 -130.7 to 18.08 1.510 0.1356
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Fig. 20. Relapse rate in patients with MUD and MRD transplants

OS in patients with MRD transplants during 12 months
was 76%, and 73.2% in patients with MUD transplants,
and we did not confirm any significant difference, with
p=0.5385 (Figure 21).
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Fig. 21. OS in patients with MRD and MUD transplants
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Discussion

Probably every hematologist facing a patient with acu-
te leukemia from the begging of the treatment some-
how intends and hopes that the management at the end
will lead to performing allogeneic HSCT. This is mainly
explained by the fact that this therapeutic procedure
has the biggest potential to cure the malignant hema-
tological disease, and to a large extent this is due to the
immunologically based GVL effect. So, it is reco-
mmended that HLA typing should be done early when
facing a leukemia patient, searching for a potential
sibling donor of HSC in the family. But often a sibling
donor is not available. In these cases, there is a po-
ssibility to search for unrelated donor in the world
registry of potential donors of HSC. And, even if there
is no potential unrelated donor, then haploidentical
transplantation is a possibility. However, sometimes we
all ask ourselves whether the choice of other donors,
despite a sibling donor, is justified.

In our analysis, there was no significant difference
among patients regarding sex, 57.6% were males, and
42.4 % females. The median age of the patients was
39.5 years. The majority were diagnosed with AML,
and the higher incidence of this disease detected in the
adult population when compared to ALL. When an allo-

geneic HSCT in a leukemia patient is planned to be do-
ne, it is recommended that the disease is in CR. In our
group of patients, 80% were in CR, but we also inclu-
ded 20% of patients with active disease, where we
tailored the immunosuppression to a shorter period of
time inducing higher GVL effect. In 3 patients where
we confirmed an impending relapse according to the
molecular and chimerism analyses we gave donor lym-
phocyte infusions (DLI). All of this was done and jus-
tified to maintain the disease under control as well as
to give patients a chance of better survival, knowing
that active disease mainly meant refractory disease to
the applied chemotherapy regimens. Also, 76% of pa-
tients were with intermediate or poor prognosis.

The majority of patients were transplanted in CR-1 and
that explains the fact that our center tends to do an allo-
geneic transplant in patients with leukemia as a must
do in the management of patients. A larger number of
patients, 94.1%, were conditioned using MAC, mainly
Bu-Cy +/- ATG.

When we do a MUD allogeneic transplant, there is a
fear of greater percentage of GvHD, and greater extent
of GvHD. But, our analysis did not show a significant
difference of GvHD rates. In MRD, the rate of GvHD
was 30.4% and in MUD 27.6%. This might be ex-
plained by the fact that in MUD, in the conditioning
regimen ATG is mandatory, while in MRD allogeneic
transplant, we used ATG in selected patients. In fact,
we used ATG in 54.1% of patients. The analysis bet-
ween ATG and non-ATG patients showed a signifi-
cantly lower rate at any grade of GVHD in ATG group
where GvHD rate was 21.7%, and in non-ATG group
38.5%. This approach did not worsen the infectious
complications, and hance, did not have a dismal effect
on TRM. In fact, when we analyzed the OS, it was sta-
tistically better in ATG group compared to non-ATG
group (p value 0.0067). Even data of the multifactorial
analysis showed that ATG, among other factors, had
significant influence on OS of patients.

The OS of all patients at 24 months was 55.6%, having
in mind that we included both patients with ALL and
patients who were not in CR. When we analyzed the
OS separately, according to the donor type, the results
showed that in a period of 24 months, there was no
statistical significance in the OS between the unrelated
and sibling donor transplants. However, this was not
the case with haploidentical transplants, where the OS
was significantly worse. DFS, for the same time inter-
val, was significantly better in the MUD allogeneic
transplantations.

The overall transplant-related mortality (TRM) was
13.3%. But when we divided the TRM according to
the donor type, we did not confirm a statistical signifi-
cance in the difference between MRD and MUD trans-
plants (P value 0.1422).
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One of the main reasons for failure of allogeneic trans-
plant in leukemia patients is disease relapse. Usually,
the relapse is characterized by a very poor prognosis if
reinduction of CR is attempted. So, it is best if relapse
is somehow prevented, either by tailoring the immu-
nosuppression therapy, using targeted therapy or using
DLI. We analyzed the relapse rate in our patients, expec-
ting that it would be higher in MUD transplants be-
cause of the standard use of ATG in the conditioning
regimen. But, the results showed no statistical diffe-
rence in the relapse rate, or to be more precise, it was
28.5% during a period of 24 months in patients with
MUD/haploidentical transplantation, and in MRD trans-
plantations (p value 0.4764).

The OS in patients with MRD transplants during 12
months was 76%, and in patients with MUD transplants
73.2%; we did not confirm any significant difference
(p=0.5385).

Conclusion

Allogeneic HSCT is well established therapeutic op-
tion and an imperative in treating leukemia patients. In
lack of sibling donors, MUD allogeneic HSCT is an
adequate alternative providing effective therapeutic
approach, making the haploidentical HSCT the least
preferable option.

Conflict of interest statement. None declared.
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THE EFFECT OF ATOSIBAN BEFORE FRESH EMBRYO TRANSFER IN PATIENTS WITH
REPEATED EMBRYO IMPLANTATION FAILURES

E®EKTOT HA ATOCHUBAH IIPEJ CBEXKXK EMBPUO TPAHC®EP KAJ IMAHMEHTKH CO
IHOBTOPYBAUKU HEYCIIEIIHU UMIIJIAHAIIMU HA EBPUOHUTE

Mitko Ivanovski, Klementina Kuzeska and Snezana Bulik

Clinical Hospital Acibadem Sistina, Skopje, Republic of North Macedonia

Abstract

Patients with recurrent implantation failure (RIF) may
have more uterine contractions. Several studies suggested
that atosiban administration before embryo transfer
resulted in higher pregnancy rates in RIF patients. This
study aimed to examine the effects of atosiban as oxy-
tocin antagonists given before fresh embryo transfer
(ET) in patients with RIF on pregnancy outcomes.

A retrospective clinical study was performed. A total
of 160 infertile women with RIF undergoing in vitro
fertilization (IVF) with fresh embryo transfer were allo-
cated into the atosiban (n=80) and the control (n=80)
groups. All patients had infertility due to tubal factor,
hormonal anovulatory disorders, male factor or unex-
plained reasons. The treatment group received intrave-
nous administration of atosaban about 30 min before
embryo transfer with a bolus dose of 6.75 mg over 1-2
minutes. In the control group, the same number of cyc-
les atosiban was not administrated before ET. The cli-
nical pregnancy rate per cycle and implantation rate
per transfer were 37.5% and 22.78% in the atosiban-
treated group, which were significantly higher than in
the control group (21.25% and 13.58%, respectively,
P=0.01). The miscarriage rates of groups 1 and 2 were
16.66% and 27.27%, respectively (P=0.01). These results
have indicated that atosiban increase the implantation
rate and pregnancy rate after IVF in fresh ET cycle for
women undergoing repeated embryo implantation failu-
res. These results suggest that atosiban treatment befo-
re embryo transfer is effective in priming of the uterus
for implantation and could improve pregnancy outco-
mes in RIF patients.

Keywords: atosiban, recurrent implantation failure,
fresh embryo transfer, pregnancy rate
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tanuu (ITHM) Moxe Aa uMMaaT MOU3pa3eHH KOHTPAK-
nuM Ha yrepyc. IloBeke cTymum cyrepupaar aeka Ja-
Bame Ha atocuOaH mpen emopuo tpanchep (ET) xaj
[THM nanmeHTKH AoBexyBa IO 3rO€JIMEHa CTalka Ha
Opemenoct. OBaa cTyauja UMalle 3a 1ell Ja ro UCIuTa
e(eKTPOT Ha aTOCHOaH KAKO OKCHTOIIMHCKYM aHTATOHHUCT
JIaJIeH TIpe]] CBeXX eMOpHo TpaHchep Kaj MalueHTKH Co
MOBTOPYBAaYKH HEYCHEUIHN UMIUIAHTALUH BO OJJHOC Ha
MTOCTUTHATa OPEMEHOCT.

3a Taa 1en1 Oelre peam3upaHa peTPOCTICKTUBHA CTY/IH]a.
BxynHo 160 *eHu co MH(pEpTUINTET CO MOBTOPYBAY-
KM HEYCIENTHN UMIDIAaHTAIMU Koj Oea BO WH BHUTPO dep-
tumsaipja (MB®) nocrarka co cBexx eMOpHo TpaHchep
Oea mojeneHu Ha rpymna co arocuban (H=80) u koHTpos-
Ha rpyna (H=80). Cyre narueHnTkn 6ea co aujaHo3a 3a
HHGEPTUIUTET TIopaay TyOoapeH (akTop, XOPMOHCKH-
AHOBYJIATOPHHU HAPYIIyBarha, MAIIKK (aKTOp WIH HIHO-
narcku uHpeptunuteT. Kaj rpynara Ha nayeHTKy Koja
Oeme TpetupaHa Oelre amMUHHCTpHpaH aTtocubaH 30
MUHYTH TIpes eMOpuo Tpacdepor Bo Oomyc 103a of
6.75 Mr BO mepuoj of eHa J0 JABe MUHYTH. Bo KOH-
TPOJIHATA TpyIa Koja ja COYMHYBaa EHH CO UCT Opoj
Ha IUKJIycH He mpumaa arocuOan npen ET. Kimand-
KaTa cTarnka Ha OpeMEHOCT U CTallkaTa Ha MMIUIaHTa-
nuja mo mukiIyc 6ea 37.5% u 22.78% Bo rpymata co
aToCHOaH MTO Oelle CUTHU(UKATHO MTOBUCKO OTKOJIKY
kaj koHTponHata rpyna ( 21.25% u 13.58%, 3a P=0.01).
Crankara Ha abopTycu Kaj rpymnara 1 u 2 6ea 16.66%
u 27.27% (P=0.01). OBue pe3ynTaTi MHIULMpPAAT JeKa
aTocHOaHOT ja 3rojieMyBa CTalnkaTa Ha UMIUIaHTaLdja
U crankata Ha O6pemenoct nocie UB® co ceex ET kaj
KCHH CO TIOBTOPYBAYKM HEYCICITHH HWMIUTAHATAINN
Ha eMOproHHU. OBHE Pe3yNTaTH cyrepupaar JaeKa TpeT-
MaHOT CO aTOCHOaH Mpe] eMOpHo TpaHchep UMa edexT
BO TpUIpeMa Ha yTEPycoT 3a MMIUIAHTAIMja U MOXKE
Jla TO MOK00pHU MOCTHIHYBAmbETO Ha OPEMEHOCT Kaj Ia-
uuetHu co [THU.

Kuryunu 300poBu: atocabaH, TOBTOPYBAYKH HEYCIICIITHA
WMIUTAHTAIlMK, CBEX eMmOpuo TpaHcdep, cramka Ha
OpeMeHoCT
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Introduction

In vitro fertilization-embryo transfer (IVF-ET) is an
assisted reproduction technology in which oocytes are
extracted from an infertile woman and fertilized in
vitro. The resulting embryo is then transferred into the
uterine cavity [1]. Although tremendous progress has
been made in the IVF-ET technique, the delivery and
pregnancy rates associated with it remain low, at app-
roximately 20% and 29%, respectively; in Europe and
USA 32% and 39%, respectively, in the USA [2,3].
Determining how the pregnancy rate can be increased
and how improved pregnancy outcomes can be achieved
are issues that need to be solved by every reproductive
center. It is widely believed that the quality of the em-
bryos and the conditions in the intrauterine environ-
ment play vital roles in the success of IVF-ET [4]. Ho-
wever, women who experience repeated implantation
failure (RIF) do no achieve successfully pregnancies
despite the use of high-quality embryos. Those failures
may result in tremendous mental and economic pressu-
re on these infertile couples. The definition of RIF is
not standardized. It can be defined as a failure to ac-
hieve implantation in at least three consecutive IVF
attempts when 1-2 high quality embryos are transfe-
rred in each cycle [5]. Several factors have previously
been proposed as potential contributors to implantation
failure [6]. The uterus in a non-pregnant state has dy-
namic characteristics as a result of the periodic con-
tractions of the smooth muscles in the myometrium.
The myometrium exhibits continuous contractility known
as uterine peristalsis, contributing to the transportation
of sperm and facilitating the successful implantation of
the embryo [7]. It is suggested that decreased uterine
peristalsis during the phase of implantation aids in the
successful implantation of the embryo. However, in
certain individuals undergoing in vitro fertilization
(IVF) treatment, it has been proposed that abnormal
uterine peristalsis during embryo transfer may contri-
bute to the failure of implantation [8,9]. The occurren-
ce of uterine peristalsis during embryo transfer (ET)
has been found to be linked with reduced rates of cli-
nical pregnancy in both fresh and frozen-thawed cycles
of ET [8]. Oxytocin is an endogenous hormone synthe-
sized by the hypothalamus and subsequently released
by the posterior pituitary gland. Its primary function is
to induce uterine contractions through the activation of
cell membrane receptors [10]. Previous studies have
identified the presence of vasopressin type Vl1a and
oxytocin receptors within the myometrium of a non-
pregnant uterus [11]. Moreover, the presence of oxyto-
cin receptors in the non-pregnant uterus exhibits variabi-
lity during the menstrual cycle, with lower levels ob-
served during the follicular phase and higher levels
during the luteal phase. Additionally, the expression of
these receptors is enhanced by supraphysiological
amounts of estradiol [12]. The reduction of uterine con-

tractility in non-pregnant patients can be efficiently ac-
hieved through the inhibition of oxytocin receptors [6].
Atosiban is a receptor antagonist for vasopressin V1a
and oxytocin. It selectively acts on the uterus to su-
ppress uterine contractions and was initially used sole-
ly to prevent premature delivery [13]. In 2007, Pierzynski
et al. were the first to use atosiban to facilitate IVF-ET
in an animal model (rabbit). They also evaluated the
effect of atosiban on human sperm motility in their
study [14]. Their results indicated that clinical applica-
tions involving the application of atosiban for the pro-
posed indications may be safe for embryos because it
did not harm preimplantation rabbit embryo development
or human sperm motility. The results of this embryo
toxicity study encouraged Pierzynski et al. to proceed
with a clinical experiment involving the use of atosi-
ban in a woman with RIF in 2007 [15]. The woman
was 42 years old and had a history of seven failed
IVF-ET attempts. The atosiban decreased the patient’s
uterine contractile activity and resulted in successful
embryo implantation and a normal twin diamniotic
pregnancy. Pierzynski et al. were therefore the first to
apply atosiban in IVF-ET in a clinical setting. Since
then, atosiban has gradually been increasingly applied
in IVF-ET, and a similar result was achieved in a case
report conducted by Liang et al. in 2008 [16]. The first
prospective study which showed that atosiban may
benefit subjects with RIF undergoing IVF/embryo
transfer with cryopreserved embryos was conducted
by Lan et al. in 2012 [17].

The impact of atosiban on pregnancy outcomes in
women undergoing IVF has been investigated in recent
years, and more efficient sets of parameters have been
evaluated, including the implantation, clinical pregnancy,
live birth, miscarriage, multiple pregnancy and ectopic
pregnancy rates. However, the findings failed to reach
a consensus [18-22].

This study aimed to examine the effects of atosiban as
oxytocin antagonists given before fresh embryo transfer
(ET) in patients with RIF on pregnancy outcomes.

Materials and methods

A retrospective study was conducted. Participants with
RIF came to the Department of human reproduction at
Acibadem Sistina Hospital from January 2018 to April
2024 to perform the fresh IVF-ET cycle. The essential
information and follow-up data of the pregnancy out-
comes were collected from our electronic medical re-
cord system. A total of 160 patients were found to be
eligible for this retrospective study. All included pa-
tients signed informed consent for IVF-ET and medica-
tion. All couples previously had been evaluated by day
3 hormone levels, preovulatory 2D/3D US evaluation,
hysterosalpingography, semen analysis, and hystero-
scopy and laparoscopy, if indicated. The age range of
the women was 25-39 years. The predominant diagno-
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ses were male factor, tubal factor or unexplained infer-
tility. The inclusion criteria were that the participant
had a medical history of RIF; normal basal FSH level
per our laboratory (<10 mlU/mL); the morphology of
uterus was normal evaluated by the 2D/3D transvagi-
nal ultrasound, hysterosalpingography (HSG) or hyste-
roscopy (HSC); and at least one or two top-quality
embryos after IVF/ICSI. Exclusion criteria were: age
more than 39 years; severe male factor (requiring testi-
cular sperm extraction); endometriosis; endocrine disor-
ders (hyperthyroidism or hypothyroidism, hyperprolac-
tinemia, premature ovarian failure); diminished ova-
rian reserve (FSH >12 1U/ml); any evidence of clinica-
Ily relevant systemic disease (e.g. diabetes mellitus
type 1); congenital uterine anomaly or distortions of
the uterine cavity or apparent endometrial pathologies
(submucous myoma, synechia, polyps, etc.); hydrosal-
pinges and patients with difficult transfer. Women
undergoing ovulation induction were routinely down-
regulated with triptorelin acetate (Decapeptyl, 0.1 mg;
ER-KIM, llac San.; 0.1 mg/d) or busereline acetate SC
(Suprefact 7 ml; Aventis Pharma Deutchland GmbH;
0.5 mg/d) starting from the 21st day of the preceding
cycle in long down-regulation protocol. The analogue
was continued until the day of HCG. After the down-
regulation, ovulation induction was performed by daily
injections of 150-300 IU of highly purified human FSH
(Fostimon, IBSA) or 150-300 IU of follitropin alfa
(Gonal F, Serono) The ovulation was triggered by
10,000 1U of hCG (Choriomon 5000 1IU Amp, IBSA,;
or Pregnyl, 5,000 1IU amp, Organon llac San.) or by a
subcutaneous injection of 250 ug recombinant human
chorionic gonadotropin (Ovitrelle; Merk Serono, Ger-
many), when there were at least three leading follicles
with a diameter of >18 mm. After 34-36 hours, egg
collection was performed by transvaginal ultrasound.
In vitro fertilization or intracytoplasmic sperm injec-
tion and embryo transfer was performed in all patients.
Luteal phase support was performed by progesterone
(Utrogestan, 200 mg caps, one vaginal capsule three
times per day; Besins I'scovesco Lab., Paris, France or
8% Crinone gel one dose per day). To identify patients
with potentially difficult ET in order to measure the
uterine cavity depth and direction of the cervix and the
uterus, on the day of first ultrasound axme for the
control of ovarian stimulation, the distance between
the fundus of the uterine cavity (end of the endometrial
image) and the internal ostium of the cervical canal
was measured by transvaginal ultrasound. Two to three
days after oocyte recovery, usually two, but occasiona-
Ily three embryos per patient were replaced depending
upon the age of the patient, the indication for IVF, the
number of previous IVF attempts, and the number and
quality of embryos available for replacement. The hig-
hest quality embryos were selected for transfer, with
quality being assessed based on cell number and num-

ber of cytoplasmic fragments. Embryos were classified
as follows: grade 1: perfectly symmetrical with no frag-
mentation; grade 2: perfectly symmetrical with slight
fragmentation (20% fragments) (23,24). Embryos of
Veeck grades 1 or 2 were considered high quality.

The use of atosiban followed the patient’s wishes, after
informing patients of the possible effects, reactions
and costs of atosiban. In addition to the medications
used routinely in our IVF program, patients in the
atosiban group received intravenous atosiban 30 min
before ET with a bolus dose of 6.75 mg, within 1-2
min infusion time. Patients in the control group re-
ceived treatment plan as similar as that in the atosiban
group, except for the atosiban. All transfers were per-
formed in the same I\VVF operating room suite with the
patient in the lithotomic position, with a comfortably
full bladder and the cervix was exposed using a bi-
valve speculum. The exocervix was cleaned and endo-
cervical mucus was removed with a sterile catheter
connected to a syringe containing culture medium. The
catheter (Soft-trans embryo transfer catheter set, Syd-
ney COOK, Australia) was first filled with transfer
medium (Sydney COOK, Australia). Next, the transfer
medium containing the embryos was loaded into the
catheter between air bubbles, and finally more transfer
medium was added (maximum total volume: 30 ul).
Prior to embryo transfer, the endometrial thickness, the
distance from the external cervical os to the fundal
endometrial surface, and the point that the tip of the
catheter should reach for embryo replacement were
measured by means of transabdominal and transvesical
(with full bladder) ultrasonography with Toshiba,
diagnostic ultrasound system (Nemio SSA-550 A,
Shimoishiogami; Japan), with real time transabdomi-
nal convex transducer 3.75 MHz. In order to facilitate
this measurement, the speculum was withdrawn, if ne-
cessary, so that the external cervical os could be seen.
Under direct transabdominal ultrasound guidance, the
transfer catheter was then advanced through the endo-
cervical canal into the lower uterine segment. Imme-
diate identification of the catheter tip was essential to
minimize motion of the catheter and avoid any impact
on the endometrium. In all transfers, the medium con-
taining the embryos was gently expelled into the ute-
rine cavity under ultrasound monitoring, with the volu-
me being sufficient to permit the ultrasonographic vi-
sualization of the transfer inside the uterine cavity,
which was also facilitated by the presence of air
bubbles (‘transfer bubbles’) between the embryos. The
transfer and guide catheters were then slowly with-
drawn as a unit and inspected for any retained embryos
and to detect bleeding. The same transfer technique
was maintained in all patients. Clinical pregnancy was
defined as the presence of gestational sac by ultra-
sound with appropriately rising B-hCG levels. The im-
plantation rate was the proportion of embryo trans-
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ferred resulting in an intrauterine gestational sac, and
miscarriage was defined as pregnancy loss before 12
weeks of gestation.

Statistical analysis

The collected data were input into a computer data-

base, predefined according to a specially prepared
form and software for the needs of the study. The data
processing as well as their analysis was done with the
statistical software Statistica for Windows. We used
the y2-test to compare qualitative variables, and Student's
t-test and Mann-Whitney U-test to compare quantita-

tive variables. Data are reported as means (+ SD). The
significance level was set at P < 0.05.

Results

The mean age + SD of the patients was 33.32+4.46
years in the control group and 34.82+5.28 years in the
treatment group. The causes of their infertility were:
tubal factor, hormonal anovulation, unexplained infer-
tility and subfertile male factor infertility. Both groups
proved to be comparable regarding the main demogra-
phic characteristics, as well as the main cycles parame-
ters (without statistically significant differences) (Table 1).

Table 1. Comparison between main demographic and baseline characteristics of patients in the atosiban and

control treatment groups

Atosiban group

Control group

Parameters (n=80) (n=80) t z p
Age 34.82+5.28 33.324+4.46 -0.79 0.43
Duration of infertility (year) 6.11£3.60 5.83+7.35 0.124
Baseline FSH level (mIU/ml) 6.98+2.05 7.54+2.56 -2.36 0.58
Baseline LH level (mlU/ml) 4.36+2.37 5.12+1.13 4.58 0.78
Baseline estradiol level (pg/ml) 33.75+10.99 36.84+20.33 -0.09 0.92
Male factor of infertility 32(40%) 38(47.5%) NS
Tubal factor of infertility 20(25%) 17(21.25%) NS
Unexplained infertility 28(35%) 25(31.25%) NS

There were no significant differences between the two
groups in terms of embryo transfer characteristics. Our
results showed no significant differences between the
two groups in terms of gonadotropin ampoules admi-
nistered (33.9+11.4 in atosiban group vs. 32.2+£12.6 in
control group); estradiol levels on the day of HCG day

(2157+756 in atosiban group vs. 1990+1085 in control
group); mean of oocytes retrieval and embryo transfe-
rred (ET) (10.6+£5.2 vs. 9.9+6.1; 2.2+0.6 vs. 1.9+1.6,
respectively in atosiban group and control group, and
grade of transferred embryos (Table 2).

Table 2. Comparison between patients’ ovarian stimulation characteristics, oocyte retrieval;
embryo transfer characteristics in the atosiban and control treatment groups

Atosiban group

Control group

Parameter (n=80) (n=80) T test
Estrogen level on HCG day (pg/ml) 21574756 1990+1085 NS
No of Gonadotropin ampules 33.9+11.4 32.2+12.6 NS
No of retrieved oocytes 10.6£5.2 9.946.1 NS
Endometrial thickness on ET day 11.7£3.6 10.4+2.9 NS
No of transferred embryos 2.240.6 1.9+1.6 NS

Table 3. Outcomes of IVF—embryo transfers in the atosiban and control treatment
groups

Outcomes od IVF/ICSI-ET

Atosiban group Control group

(n=80) (n=80) P
Implantation rate 37/158 (22.78%)  22/162 (13.58%) 0.01
Clinical pregnancy rate 30/80 (37.5%) 17/80 (21.25%) 0.01
Miscarriage rate 5/30 (16.66%) 6/22 (27.27%) 0.01

In the atosiban treatment group, the clinical pregnancy
rate per cycle and implantation rate were 37.5% and
22.78%, respectively, which were significantly higher
than those in the control group (21.25% and 13.58%,
respectively; P=0.01). The miscarriage rate was signi-
ficantly lower in the study group than in the control
group (16.66% and 27.27%, respectively, P=0.01) (Table

3). No side effects of atosiban were encountered in
patients.

Discussion
RIF is a challenging condition in the field of IVF. The

present retrospective study analyzed the effects of
atosiban on the pregnancy outcomes of patients with
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RIF in IVF-ET cycles. IVF-ET is an advanced techno-
logy in dealing with the infertility [2,26]. Its appearan-
ce brought hope to the infertile couples. However, the
success rate was not satisfactory. Successful IVF-ET
was not only depended on the embryo quality, but also
attributed to the intrauterine environment. It is estima-
ted that >30% of patients would have uterine contrac-
tions to result in poor pregnancy [27-29]. In 1997, a
study pointed out that abnormal endometrial peristalsis
could reduce the implantation rate and clinical preg-
nancy rate [30]. One study had also found that fre-
guent and strong uterine contractions 5 minutes after
implantation could reduce the live birth rate [31]. Me-
thods to reduce endometrial peristalsis and improve
clinical pregnancy outcomes had become a hot topic in
assisted reproductive technology (ART) in recent years.
The other study had also found that, in the natural con-
ception state, about 30% of embryos can be success-
fully implanted, while in IVF-ET, the success rate of
embryo implantation was only 10-15% [32], which might
be related to the hormonal effects and ET procedure.
Embryo transfer is the most delicate step in assisted
reproduction treatment. All recommended measures in
clinical practice of IVF-embryo transfer, such as mani-
pulating embryos as gently as possible during IVF,
avoiding maneuvers that might trigger uterine contrac-
tions, using soft catheters and progesterone administra-
tion starting on the day of oocyte retrieval, aim at mi-
nimizing the uterine contraction frequency on the day
of embryo transfer [33,34].

Increased uterine contractions in I\VF patients may be
due to several factors. Matorras et al., 2004, showed
the increased duration of embryo transfer catheter into
the endometrial cavity gradually decreased the implan-
tation and pregnancy rates by several mechanisms in-
cluding the increased uterine contractions [35]. Fanchin
et al., 1998, reported that uterine contractions at the
day of embryo transfer could also be triggered by in-
tensive cervical manipulation [28]. Reports that diffi-
cult transfers and the provider performing the embryo
transfer may negatively affect the success rate [36-38]
raise concern that ‘easy’ embryo transfer may be a
major determinant of a successful transfer. Furthermo-
re, it was suggested that during embryo transfer, excessi-
ve movement of the catheter tip may lead to endomet-
rial trauma [39,40] or transcervical embryo expulsion
[41]. The present study excluded the patients with diffi-
cult transfer for the purpose of ensuring homogenization.
High concentration of circulating estradiol concentra-
tions in IVF patients may also be a causative factor for
increased uterine contractions. Richter et al., 2004,
showed that high concentration of estradiol promoted
the oxytocin effect on non-pregnant uterus through in-
creased oxytocin receptor gene expression in the myo-
metrium [42]. Uterine contractions at the time of em-
bryo transfer have been associated with markedly lower

implantation and pregnancy rates per embryo transfer
[43]. Ultrasound images showed that the increased fre-
quency of intimal peristalsis and various forms of inti-
mal movement would lead to difficult implantation of
embryos, miscarriage of implanted embryos during de-
velopment and ectopic pregnancy [14,15]. So, it spe-
culated that inhibiting contractions and reducing
abnormal endometrial peristaltic waves could improve
pregnancy rate. The reason of uterine contractions was
attributed to the increased levels of oxytocin and
PGF2a [12,44]. Oxytocin is a hormone produced by
the hypothalamus and released by the posterior pituitary
gland, which mainly induced the uterine contractions.
PGF2a could also reduce the perfusion of endometrial
blood flow. As a safe and effective PGF2a and oxyto-
cin-antagonist, atosiban could compete against the
oxytocin receptors on uterine myocytes and inhibit the
production of prostaglandin F2a (PGF2a) to reduce the
uterine contractions and increase the endometrial blood
supply [45]. However, some studies also identified that
the positive effects of atosiban was not widespread
[21]. It might only improve the IVF pregnancy in pa-
tients with RIF or difficult transfers [46-48]. This phe-
nomenon was also confirmed in our outcomes of fresh
IVF-ET of patients with RIF.

Another important effect of atosiban is inhibiting the
endometrial production of prostaglandin F,, which
was shown to decrease endometrial blood supply and
embryonic survival in cattle [49]. Oxytocin receptor
blockade, apart from the reduction of uterine contrac-
tions, is reported to inhibit the stimulation of uterine
production of prostaglandins [50].

Additionally, atosiban has been demonstrated to prefe-
rentially relax uterine arteries of near-term pregnant rats,
decreasing the systolic blood pressure, which in turn
may increase uterine perfusion [51]. Such multidirec-
tional modes of action of atosiban may be beneficial,
providing a specific treatment for the improvement of
uterine receptivity following embryo transfer.

In this study, the rates of miscarriage in the atosiban
group were statistically significantly lower than those
in the control group. This may have been due to the
effects of atosiban on uterine contractility as well as its
positive effects on the endometrial environment.

This is our first clinical study that used the administra-
tion of oxytocin antagonist before embryo transfer in
IVF patients. It may have a beneficial effect on uterine
receptivity and implantation providing a decrease in
uterine contractile activity, an increase in endometrial
perfusion and improvement in endometrial status. Ho-
wever, randomized, prospective placebo-controlled trials
with larger series are needed to confirm the findings.

In conclusion, atosiban increases the implantation rate
and pregnancy rate and decreases the miscarriage rate.
Because it is uterine specific and embryo safe, atosi-
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ban may constitute a new treatment opportunity in em-
bryo-transfer procedures.
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Case report

RESECTION OF THE LATE RECCURENCE OF PANCREATIC HEAD CARCINOMA AFTER
WHIPPLE PROCEDURE IS SAFE, FEASIBLE AND OFFERS LONG-TERM PROGNOSIS
IMPROVEMENT

PECEKIIMUJATA HA KACHHOT PELHMINB HA I[AHKPEATUYEH HIE®AIUYEH
KAPIIMHOM IIOCJIE BHUIIVIOBA IIPOUHEAYPA E BE3BEJHA, BO3MOXHA WU HYIU
HOAOBPYBAIE HA TOJII'OPOYHATA IIPOI'HO3A
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Abstract

Pancreatic cancer is a severe disease with poor prog-
nosis, the seventh most common cancer cause for
death in the world, and the third in the USA. Despite
advanced procedures for diagnosis and management,
80% of patients develop recurrence, lethal in the first
2-5 years. One small subgroup with isolated recurren-
ce was the objective of this study, in order to improve
the prognosis.

In our practice, of a total of 223 patients who under-
went duodenopancreatectomy, we staged 3 patients with
resectable recurrent pancreatic carcinoma. Inclusion cri-
teria for selection were: US, CECT scan, PET scan, CEA,
CA 19-9, VEGF level. One patient had recurrence on
the pancreatic stump, and 2 in the surrounding lymph
nodes. They underwent surgery and re-resection of the
specimen. The redo was a subtotal pancreatectomy and
Roux-en-Y procedure.

There was no perioperative mortality, and morbidity in
all 3 patients appeared to be a pancreatic fistula, grade
A. Intrahospital stay was 12, 15, 17 days, median 15. Me-
dian overall survival was 32 months (14, 22, 61). In com-
parison with other studies, we had a better postoperati-
ve survival, but significantly lower rate of re-operated
patients, 1.34% vs. 6.4%, due to late diagnosis. The me-
dian overall survival was significantly longer compa-
red to patients treated with radio-and chemotherapy only.
Having in mind the available data and our results ob-
tained from the small number of patients treated surgi-
cally so far, we can conclude that surgery in these pa-
tients with isolated recurrence of the pancreatic carci-
noma is feasible, promising a significant improvement
of the prognosis. To confirm this active attitude, a
multicenter study is required for finding an evidence-
based protocol for these patients.

Correspondence to: Aleksandar Shumkovski University Clinic for
Digestive Surgery, 1000 Skopje, R. N. Macedonia; E-mail: aleksum@yahoo.com

Keywords: pancreatic cancer, recurrence, re-resection,
morbidity, survival

Arncrpakr

[TaHKpeaTHYHUOT KapUUHOM € Telrka 0OoJecT o Jiomia
MPOTHO3a, ceiMa HajuecTa MPUYMHA 32 CMPT BO CBe-
Tot, a Tpeta Bo CA/l. Y nokpaj HampeaHaTUTE TIpoIIe-
IOypY U TEXHOJIOTH]ja 3a JHjarao3a u tpetMat, 80 % ox
MAIMCHTUTE Pa3BHBAaT PEIMIUB, JICTAJICH BO MPBHUTE
2-5 ronuau. EqHa mMana rpyna Ha anyueHTH CO U30JTU-
paH JIOKaJIeH peluIiB € MpeAMeT Ha OBaa CTyAHja, CO
xeba Ja ja momoOpuMe mporHo3ara.

Bo namara mpakcam o] BKyNnHO 223 MaIlMeHTH KOU
0ca TOJUIOKEHW Ha JyOJCHOITAHKPEAaTEKTOMHja, HUE
OJIBOMBME 3 MAllUEHTH CO PECEKTAOMJICH PELUINBCH
[AHKpeaTU4eH KapUuHOM. VIHKITy3UBHUTE KpUTEpUYMU
3a ceneknyja 6ea: YC, KEIIT, IIET cken, IIEA, LA
19-9, BEI'® mapkepu. EneH manueHT umaie peryans
Ha MaHKPEATUIHUOT OCTATOK, a 2 Ha OKOJIHUTE JIMM-
¢Hu jasmu. Tue Oea MOUTOKEHH Ha pepecernja Ha pe-
nuauBOT. Peomepamnmjata ce cocroerne o cyOTOTaIHA
naHkpeatekToMuja 1 Py en YV npouenypa.

Hewmamie nepomnepaTnBHa CMpPTHOCT, @ MOPOHIUTETOT
Kaj cHTe 3 MalMeHTH ce eKCIIOHMpAIIIe KaKo TaHKpeaTHd-
Ha ¢ucrtyna, Thin A. MHTpaXOCIUTaIHUOT MpecToj Oere
12, 15, 17 nena cpemna Bpennoct 15. CpeqHO BKYITHO
npexxuByBame Oeme 32 mecenn (14, 22, 61). Bo cno-
penda co Ipyru CTyauM, HUE MMaBMe I10100pO HOCT-
OTIEPaTUBHO MPEKMBYBakbe, HO 3HAa4ajHO MOHU30K IPO-
LEHT Ha peorepupany manueHTy, 1,34 % cnpema 6,4%,
Tpel ¥ ce opaju JoLHaTa aujarsosa. CpeHoTo BKYITHO
MPeKUBYBambe OCIIe 3HaYajHO MOAOJT0 BO CIIOpenda co
MAIMEHTHTE TPETHPAHH CAMO CO PAIHO-XEMOTEpAIHja.
Wmajku v IpeiBUA JOCTAITHUTE MOJATONN W HAIIUTE
pe3ynTaTi JOOMEeHU OJ Malla Ipyla Ha MalMeHTH KOH
JOCeTa TH TPETHPABME XUPYPIIKH, MOXKEME JIa 3aKITy-
YuMe JIeKa XHPYPIIKHOT TPETMAaH Ha OBHE MAIUCHTU
CO H30JIMpaH PeceUOMICH PEeLUIUB Ha MaHKpeaTHd-
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HHUOT KapILTHOM € BO3MOXKEH U BETYyBAaUKH 3a 3HAYajHO
nomoOpyBame Ha MPOTHO3aTa. 3a Ja ce MOTBPAU BaK-
BHOT aKTHBEH CTaB IOTPeOHA € MyNTHIEHTPUYHA KITHU-
HHUUKa CTyJHja, 3a Jja ce MPOHajJe MPOTOKOJ OazupaH
Ha JI0Ka3 3a OBHE MaI[HeHTH.

Kny4yHu 300poBH: NaHKpeaTUUEH KapLMHOM, PELUAUB,
pepeckuyrja, MOPTAIUTET, MOPOUIUTET, IPEKUBYBAKE

Introduction

Pancreatic carcinoma is the seventh most common
cancer-related cause for death annually in the world,
and the third for cancer-related deaths in the USA.
Prognosis of patients suffering from pancreatic ductal
adenocarcinoma (PDA) is poor; after diagnosis 24% of
patients survive 1 year, and 9% survive 5 years. The
incidence is variable, i.e., in Europe it is 7.7/100,000,
in North America 7.6/100,000 inhabitants. It is more
common in males than in females: 5.5 vs. 4.0/100,000.
Because of the obscure, torpid appearance and course
of the disease as well as demanding sophisticated means
for disclosure, the diagnosis is often made in an advan-
ced stage, decreasing the possibility for cure and wor-
sening the long-term prognosis. The desirable early
diagnosis makes feasible the radical curative treat-
ment, improving the overall survival (OS). Namely, 40
years ago, the 5-year OS was 5%; 20 years ago, it was
20%; and nowadays, up to 40%. There are series of
treated patients referring a 5-year survival up to 67%.
The treatment is variable due to the stage at diagnosis.
It consists of neoadjuvant therapy, surgery, adjuvant
therapy. The main role in this treatment is indubitably
a radical surgical treatment-pancreatectomy. It may be:
proximal duodenopancreatectomy -Whipple procedure
(DP), distal pancreatectomy, total pancreatectomy, de-
pending on the topographic presentation of the tumor.
A certain period of time after surgery and completed
adjuvant treatment, majority of patients develop and
suffer from a recurrent pancreatic carcinoma (RPC),
reported in up to 80%. It is usually disseminated, incu-
rable and a cause for death. In a small group of pa-
tients, this recurrence is local and isolated, limited to
the operative site. It usually emerges in the local lymph
nodes, surrounding tissue, or pancreatic remnant, al-
though RO resection has been reported on pTNM. Such
a localized RPC may offer a slight hope for further
surgical treatment and expanding the expected disease-
free life.

The aim of this study was to present the treatment of
this group of patients with resectable and due to this
curable RPC, in order to provide further disease-free pe-
riod of life, and consequently to improve the prognosis

of the disease. Nevertheless, a small number of pa-
tients with RPC are referred and involved in clinical
trials to provide evidence-based data and to enable de-
cision for further management and treatment [2].

Material and methods

In a period of 8 years, we had 223 patients suffering
from PDAC, with cephalic presentation. They were sub-
mitted to DP, Whipple procedure (WP). From the group
who underwent an extensive duodenopancreatectomy
(EDP), we analyzed 3 male patients with resectable
RPC. The inclusion criterion was diagnosed solitary
recurrence, confirmed with CE angio-CT, MRI, and
elevated level of Lewis tumor marker CA 19-9, VEGF.
Concerning the age and topography of the RPC, these
3 patients were:

65 yrs. - patient 1 (P1) with RPC on the pre aortal lymph
nodes, and with infiltration-abutment of the efferent
jejunal loop, also the superior mesenteric artery (SMA),
69 yrs.- patient 2 (P2) with RPC on the pancreatic re-
mnant, and

73 yrs. - patient 3 (P3), with RPC in peri pancreatic-
retro anastomotic lymph nodes and with infiltration-
interface of the portal vein (PV) - superior mesenteric
vein (SMV).

The implied procedure was re-resection of the RPC, with
subtotal pancreatectomy-blind stump, with periopera-
tive frozen section probe, and the reconstruction with
Royx-en-Y limb of the digestive tube (Figure 1). In the
first patient (P1), the re-resection was also extended
with the efferent hepaticojejunal loop, because of the
infiltration by the recurrence (Figure 2). In the same
patient, a tangential resection and reconstruction of the
SMA was imposed at the emerging site of the first

jejunal artery.
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Fig. 1a. Schematic topography of the RPC before surgery
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Fig. 1b. Reconstruction of the site after surgery and extirpation
of the RPC

Fig. 2. Specific re-resection procedure in patient P1, with extirpation
of the entire previous reconstruction, with 5 re-resection lines: 1. Re-
resection line on the pancreatic remnant, 2. Re-resection line on the
common hepatic duct, 3. Re-resection line on the afferent hepato-
gastric loop, 4. Re-resection line on the efferent gastrojejunal loop,
which later goes to Y anastomosis, 5. Distal re-resection line on the
efferent jejunal loop, which later goes to hepatojejunoanastomosis

Results

In our series of 223 patients with PDA with cephalic
presentation, submitted to DP, WP, 120 underwent a
standard duodenopancreatectomy (SDP) with D2 lymph
node dissection, while 103 underwent extensive duode-
nopancreatectomy (EDP) with D3 dissection. In the
SDP group of patients, there were 61% males (73 of
120), and 39% females (47 of 120). In the EDP group,
65% (67 of 103) were males and 35% (36) were fema-
les. The recruitment was done at the Clinic for Gastro-

enterohepatology, after US, CECT scan, PET scan, la-
boratory findings of CEA, Lewis CA 19-9, and VEGF.
Inclusion criterion for surgery was operable-resectable
PDA, and/or borderline resectable by the subclassi-
fication according to SMV/PV invasion, by the pro-
tocol and consensus of the ISGPS, JPS, NCCN. Of the
total sample (223), 15 patients had borderline resec-
table carcinoma (BRC), and all of them received EDP.
Eight of these 15 patients were subjected to portal vein
resection, either longitudinal resection with direct su-
ture without graft, or transversal resection with direct
anastomaosis, also without venous graft.

Patients with SDP, after certain months of disease-free
life, grossly developed disease relapse, mainly meta-
stases in the liver, peritoneal dissemination, or lung
metastases, either or not associated with local recu-
rrence; thus, the malignancy recurrence in these cases
after follow-up was inoperable and incurable.

In the EDP group, 3 patients developed localized RPC,
2 cases were in local lymph nodes, while 1 was on the
pancreatic remnant. These 3 patients, all males, were 65,
69 and 73 yrs. old, and like all others, were treated with
chemotherapy by protocol after primary surgery (Table 1).
The onset of the RPC in these three patients, ending
disease-free life, was 16 months, 20 months, 23 months
after primary surgery (Table 1). Two of them were
subclinical, and one patient suffered from jaundice,
mild discomfort and tender in the upper abdomen. The
jaundice was amid the infiltration of the efferent he-
paticojejunal loop with obstruction, by the RPC.
Patients underwent US, CECT scan, and PET scan,
verifying the local recurrence without further distal
dissemination of the disease, and feasible for surgery.
In all 3 patients, the Lewis CA 19-9 was elevated, in 2
of them VEGF. After the verification of the operabili-
ty, patients did not undergo another neoadjuvant che-
motherapy for the RPC. They were submitted to sur-
gery, and operated. The surgery consisted of massive
adhesiolysis, dissection of the RPC-specimen, extirpa-
tion, and further reconstruction. The extirpation of the
specimen in all three was re-resection of the entire
pancreatojejunoanastomosis, proximal resection of the
remnant of the pancreas to subtotal pancreatectomy,
without pancreatojejunoanastomosis-blind stump. In 2
cases resection of the efferent pancreaticojejunal loop
was proximally from and with preservation of the he-
paticojejunoanastomosis. In patient 1, suffering from
obstructive jaundice, a complete efferent hepaticojeju-
nal loop was also resected, altogether with the hepatic-
cojejunoanastomosis. In the same patient, a partial-
marginal resection of the superior mesenteric artery
(SMA) was imposed due to infiltration of the RPC,
exactly at the origin site of the first jejunal artery, with
primary reconstruction (Figure 3). The digestive recon-
struction was carried out with Roux-en-Y procedure, in
all three cases (Figure 1b.). As mentioned before, one
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Table 1. Patients’ characteristics

Type of
Staging  procedure, Disease Other
Topography
Patient  Age PTNM  number of Other free of the Post-recurrence procedure treatment
at the lymph treatments period after re-
. recurrence .
firstop nodes (months) resection
retrieved
Extended Re-resection of the
Whipple pancreatojejunal
Chemotherapy Preaortocaval . S Chemotherapy
1 65 Ib procedure, - 16 anastomosis+hepaticojejunal .
28 lymph postoperatively lymph nodes anastomosis+resection of the postoperatively
nodes SMA
Extended
Whipple . Re-resection of the
2. 69 Ila procedure,  Chemotherapy 20 Pa;,:ﬁ:ﬁat'c pancreatojejunal Cofggnf;trg;r\fgy
26 lymph  postoperatively P anastomosis postop y
nodes
Extgnded Peripancreatic Re-resection of the
Whipple . .
Chemotherapy lymphatic pancreatojejunal Chemotherapy
3. 73 Ib procedure, el 23 . - - Lvei el
21 lymph postoperatively tissue, station anastomosis, portal vein postoperatively
nodes 18 resection

PRC was on the pancreatic stump (patient 2), one was
on the peripancreatic lymphatic tissue (patient 3), 18 sta-
tion bellow the inferior edge of the pancreas, with dor-
sal abutment-shift of the portal vein, leading to a com-
plete dissection and partial portal vein resection with
direct reconstruction, and patient 1, with RPC at the
preaortocaval lymph nodes, 16 station, with infiltration
of the efferent jejunal loop (jaundice), also first jejunal
artery leading to a complete dissection and partial
SMA resection with direct reconstruction. We avoided
total pancreatectomy; the estimation was to facilitate
the postoperative course and management, despite so-

Fig. 3. Partial-tangential resection of the SMA, with primary
reconstruction-suture Pancreatic remnant-blind stump after subtotal
pancreatectomy, white arrow, Resected and reconstructed SMA,
blue arrow, Resected and ligated splenic vein, green arrow

me authors who propose a total pancreatectomy, and
refer good results thereafter.

All three patients survived; there was not peroperative
mortality. In all three, the morbidity was expressed
with present postoperative pancreatic fistula (POPF)
A. The POPF was pancreatic occlusion failure (POF)
type, explaining the expected desirable postoperative
course. In 2 patients, there was a wound infection, and
one suffered from delayed gastric emptying. There
were no other complications or advert events affecting
the morbidity.

Two of the patients with low outlet POPF were
dismissed on the 15" and 17" postoperative day, after
removal of the drains. The third patient had high outlet
of the POPF, over 200 ml/24 h, and was released on
the 12 postoperative day with remained soft silicon
drain in the neighborhood of the pancreatic stump,
presenting controlled POPF (POF) type A. After 3 weeks
and decreased outlet, the drain was removed. The
postoperative pathohistology findings were RO in 2
patients, and R1 in patient 2, although perioperative
frozen section probes were RO in all three.

Concerning the survival, the patient with R1 at the
reoperation, 11 months after this re-surgery presented
with advanced stage of the disease, liver metastases,
and died 14 months after surgery. The second one, had
15 months of disease-free period, overall survival of
22 months, and perished with peritoneal dissemination,
while the third is still alive, disease-free, 110 months
after surgery. The average, medial postoperative overall
survival is approximately 48 months.

Discussion

Pancreatic cancer is a severe disease, leading to unsa-
tisfactory outcome after all efforts and improvement of
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the management so far. Pertinent data refer 24% sur-
vival for 1 year, bellow 10% for 5 years overall [1].
Disappointing data suggest 80% of the radically opera-
ted patients who develop RPC, which is even worst for
cure, management, and prognosis [1-3]. The treatment
of these patients with RPC is still interfered with bias,
ambiguity, and insufficient confidence affecting the
decision for further treatment. Also, one major group
of patients after DP, with high potent malignancy of
the PDA, express RPC in the first 6 months, during the
adjuvant chemotherapy, defined as local-pancreatic
stamp, lymph node, or distant metastases, which is
very common for R1 resection [3]. When the relapse
of the disease is disseminated with distal metastases,
the option is clear, chemotherapy and radiotherapy [4],
but the big dilemma is what is to be done with
patients with localized-isolated RPC? A highly de-
manding surgical procedure and technique on one
hand, and uncertain perioperative and postoperative
outcome and benefit on the other hand, lead most of
the clinicians to negative attitude concerning surgery
of RPC. Therefore, so far, a multimodal radiochemo-
terapy has been proposed [4]. The lack of data and
clinical trials involving these particular patients devoid
us from a clear protocol for further management, i.e.,
surgical treatment. The main ambiguity concerning
surgery of RPC is: Does surgery contribute to be of
benefit for patients’ quality of life, or does it improve
0S? One retrospective analysis from 2009, (PRISMA-
Preferred Reporting Items for Systematic reviews and
Meta-Analysis), revealed the extension of the OS after
surgical treatment of the isolated local RPC to 26 months,
disease-free period 14 months on average, comparing
to multimodal radio and chemothrerapy treatment only,
where median survival was 14 months [5]. In our stu-
dy, patients had an average 48 month-postoperative me-
dial survival after surgical removal of the RPC (14, 22,
110 months). On the other hand, we had only 3 resec-
table RPC from 223 cases, which is 1.34%, while in
other studies there were 6.4%, 82 from 1281 cases [5].
This outcome for the postoperative OS in our small
series is likely to be better comparing to other centers
and studies (48 vs. 26), and particularly may be amid
early diagnosis of the RPC in these three patients, which
was at the time of asymptomatic onset of the recurren-
ce (with an exception of one patient, suffering from
jaundice because of the efferent loop obstruction), ba-
sed on increased level of tumor markers (CA 19-9,
VEGF), PET scan and CECT, without gross infiltration
of the surrounding tissues. Also is inevitable good quality
control of the radicality of the re-do procedure, main-
tained in one single attending surgeon. On the other
hand, a significantly smaller rate of resectability re-
veals late diagnosis generally, when surgery is no mo-
re applicable and beneficial. Another study was con-
ducted on 17 patients re-operated for suspected or pro-
ven RPC. Of 17, re-resection was possible in only 5

patients, while others underwent a palliative procedure.
Of these 5, 3 were proven chronic pancreatitis post-
operatively, while only 2 RPC. Only 2 of 14 patients
with malignancy were operable and feasible for re-re-
section and re-anastomosis [6]. Because of the high
perioperative mortality (6 %) in this series, this study
would suggest a higher level of selection of patients
undergoing surgery for RPC. Improved selection and
more strict inclusion criteria may be achieved by EUS
guided biopsy, PET Scan, tumor markers, etc., thus
avoiding re-do surgery for benign reasons.

One German study revealed encouraging data. Patients
with re-resection of the isolated RPC, had a significan-
tly longer median survival after resection, 26.0 months,
in comparison with non-resected patients, 10.8 months,
(p=0.0104). This outcome favors the decision of aggre-
ssive approach if isolated RPC is diagnosed, as a
feasible and curative procedure with low perioperative
morbidity (25%) and mortality (1.8%) [7].

Moreover, probably the most beneficial and promising
subgroup of these patients are those with RPC of the
pancreatic stamp. In this series, six patients with iso-
lated RPC of the stump were submitted to total pan-
createctomy. There was no morbidity or mortality in
the series. The median survival after reoperation was
27.5 months, also significantly higher than in non-
operated patients [8].

Another similar retrospective study was conducted on
11 patients, suffering from RPC of the pancreatic stump.
After the completion of the pancreatectomy, the result
of the median survival was even better and more en-
couraging, up to 44 months [9-11]. It is also important
to mention that there was no significant difference in
the mortality between the results in the studies, (Fisher’s
Exact Test = 1.622), p>0.05 (p=0.540).

These promising results, although from a small series
and various centers, motivated the clinicians to obser-
ve and much more freely and easily to adopt the agg-
ressive and beneficial attitude to RPC [10,11]. In order
to improve the management and prognosis in these pa-
tients, surgeons have made a further step, an aggressi-
ve approach in patients with solitary lung and liver
metastases, which would be an issue for discussion in
the future [12]. The only absolute contraindication remains
peritoneal carcinosis.

Comparing the results from our series to those referred
by other studies, we support and adopt the aggressive
attitude to radical surgical treatment for isolated RPC.
The main goal should be the improvement of OS, and
particularly disease-free period. Moreover, the firm
suggestion for surgery is low morbidity and mortality,
despite the demanding and challenging procedure (in
our series none).

Conclusion

The results regarding the active surgical attitude to
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isolated RPC overwhelm the conservative approach
with radio-and chemotherapy only. The meticulous di-
ssection, extirpation of the RPC with RO, malignancy-
free margin, is the aim which imposes to be reached. It
is a safe and feasible procedure and treatment in spe-
cialized institutions with experienced surgical teams.
The mainstream favoring this approach are the ob-
tained data-results for median and overall survival after
radical re-operation.

However, the number of patients treated in this manner
is still small, and further high volume clinical multi-
center trials would have to be conducted in order to
achieve consensus concerning this management.
Finally, the additional issue we observed, supplemen-
ting this ensemble of topics of RPC is the extension of
the primary done DP. In our series, all three patients
with resectable RPC were recruited from the extensive
duodenopancreatectomy group with extended lymph
node dissection, D3. This fact, despite the small series,
may suggest the extensive duodenopacreatectomy leads
to a higher frequency of resectable RPC, an observa-
tion also deserving further high clinical trials.
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Abstract

Introduction. Rhabdomyolysis is a serious condition
characterized by muscle breakdown. Common causes
include exertion, crush, and drugs. Infection, many more
viral infections such as influenza A and B, coxsackie
viruses, Epstein-Barr virus, herpes simplex, adenovirus,
echovirus, HIV, and cytomegalovirus are also recogni-
zed as the reason for rhabdomyolysis.

Case report. We present a case of a 47-year-old male
patient with fever, muscle pain, and dark urine whose
nasopharyngeal swab detected Influenza A infection.
Initial laboratory analysis revealed extremely elevated
levels of creatine kinase (CK) necessitating hospital
treatment. Following a ten-day course of treatment, the
patient was discharged without complications such as
acute renal failure or myositis.

Conclusion. Influenza A is a common infection that
causes outbreaks and epidemics in cold months that do
not always cause respiratory complications. Rhabdo-
myolysis is a rare but serious complication that should
be recognized and treated because of the high risk of
morbidity and mortality.

Keywords: Influenza, rhabdomyolysis, creatin kinase,
myoglobin

Ancrpakr

Bosen. Pabnomuonusa e ceprio3Ha coctojda mpH Koja
Joara jo Op3 pacrnan Ha Myckyiute. Hajuectn npudu-
HH Ce TSKOK HaIop, Kparl CHHAPOM, yroTpeda Ha Jie-
KOoBH. On MH(EKTUBHM NPUUMHWUTENH, BUPYCH KaKO
undmyenna A u b, kokcaku, Enmraju-6ap Bupyc, xep-
Iec CUMILIEKC, aflcHOBHpYC exoBupyc, XMB, murome-
TaJIOBUPYC MCTO Taka ce BOpOjyBaaT BO MPUYMHHU 32
pabromuonu3a.
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IIpuka3 Ha cay4aj. Bu npercraByBame ciyuaj Ha 47-
TOAMIIEH MaXX CO IOKaueHa TeMIepaTypa, OOJKH BO
MYCKYJIUTE M TEMHa ypHWHA Ha 4dj Ha30(apHHTeanicH
Opuc Oemie nerextupana uHpayeHna A. Bo nnumnujan-
HUTE JIAOOPATOPUCKH aHAIN3HU Oellle HOTUPaHa eKCTPEM-
HO BHCOKa BPEeTHOCT Ha KpeaTHH kuHaza (CK) mo mro
cliesienie mpyueM BO OOJTHMIIA 332 XOCHHTAJIECH TPeTMaH
u cieneme. [lo geceT meHa XOCHMUTAIEH IMPECToj, ma-
[UEHTOT Oellle MCIHIaH 0e3 OCePUO3HH KOMITLTHKAIMH
KaKo IITO ce aKyTHa OyOpekHa cl1aboCT HITH MHO3HT.
3akay4yok. MHDyeHna A e yecta mpuynHa 3a 1ojasa
Ha eMuJeMHja BO CTYACHHUTE MECEIM Koja He ceKoraml
MPeIN3BUKYBa PECHHPATOPHU KOMIUTHKAIuu. Padmo-
MHOJH3aTa € PeTKa, HO CEpHO3Ha KOMIUTHKAIHja O]
nH(pIyeHIIa BUPYCOT Koja Tpeba Ja ce Mmperno3Hae u
JICKyBa TIOPaJd BUCOKUOT PU3UK OJf MOPOHIUTET W
MOpTaJIUTET.

Kiyunu 360poBu: uadnyenma, pabaoMruonnsa, KpeaTua
KHHA3a, MHOTJI00HH

Introduction

Rhabdomyolysis is a complex medical condition in-
volving the rapid dissolution of damaged or injured
skeletal muscle. As a result, intracellular muscle com-
ponents are released into the bloodstream, including
myoglobin, creatine kinase (CK), lactate dehydrogena-
se, and electrolytes [1]. The clinical presentation may
vary, ranging from an asymptomatic increase in serum
levels of enzymes released from damaged muscles to
conditions such as volume depletion, metabolic and
electrolyte abnormalities, and acute kidney injury (AKI).
The diagnosis is confirmed when the serum creatine
kinase (CK) level is >1000 U/L or at least 5x the upper
limit of normal. Other important tests to request inclu-
de serum myoglobin, urinalysis, and a full metabolic
panel including serum creatinine and electrolytes. The
trigger for this condition could be from different etiology
like toxins, drugs, and exertion. Acute viral infections
with influenza A and B, coxsackie viruses, Epstein-Barr
virus, herpes simplex, parainfluenza, adenovirus, echo-
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virus, HIV, and cytomegalovirus are associated with
rhabdomyolysis [2]. The mechanisms of developing
rhabdomyolysis by influenza virus are still elusive. One
of the mechanisms proposed is that muscle damage was
caused by viral invasion directly or indirectly through
the induction of an immune-mediated action [3]. Prompt
recognition of rhabdomyolysis is important to allow
for timely and appropriate treatment [4]. We present a
case of a male patient with rhabdomyolysis and in-
fluenza A infection.

Case presentation

47-year-old male patient came into our department
with myalgia, cough, and fever lasting for three days.
First day he was examined by a doctor but third day
from the onset of symptoms he noticed dark urine
along with generalized skeletal muscle pain severe
enough to impair walking which was the motive for
his medical examination in our emergency ambulance.
The patient has a history of bronchial asthma on the-
rapy with bronchodilators and hyperlipidemia contro-
lled with statins. On admission, he appeared in mode-
rate distress. His vital signs were as follows BP 115/70

Fig. 1. éhest radiography of patient

mmHg, HR 95/min, temperature was 37.8, oxygen sa-
turation was 95% on room air. The physical examina-
tion demonstrated dehydration, general weakness, and
mild muscle tenderness. Auscultation revealed charac-
teristic wheezing. Chest radiography showed no signs
of respiratory complications (Figure 1).

His therapy with statins was discontinued. Initial labo-
ratory evaluation shows an extremely high level of
creatine kinase CK-100 420 U/L lactate dehydrogena-
se LDH 3101 IU/ml myoglobin 4753, uroanalysis shows
the presence of red blood cells in sediment. His naso-
pharyngeal swab detected Influenza A. Laboratory fin-
dings of elevated creatine kinase, myoglobin levels,
and uroanalysis in conjunction with clinical symptoms,
supported the diagnosis of rhabdomyolysis. We started
therapy with oral neuraminidase inhibitor Oseltamivir
and intensive parenteral hydration with crystalloid solu-
tions to prevent acute kidney injury (AKI). Ultrasono-
graphy of the abdomen and urinary tract was perfor-
med, and no signs of kidney damage were observed. By
the third hospital day, urine become with normal color
and the value of CK and myoglobin was lowered. Hydra-
tion was crucial for promoting diuresis and preventing
renal injury, while antiviral therapy aimed to suppress
influenza viral replication. On day eight patient were
examined by neurologist and electromyography (EMG)
and somatosensory evoked potentials SSEP were perfor-
med. The result goes in addition to a chronic parcel ra-
dical lesion of L3 and L5 levels mutually asymmetri-
cally of a medium degree. Collateral reinnervation has
been established. Additionally, m.deltoideus l.sin re-
gistered a myopathic route suggesting a primary muscle
lesion. This result suggests that there was no danger of
myositis or polyradiculopathy. The trend of blood in-
vestigation at admission, during the hospital stay and
at discharge is shown in Table 1. Despite extremely
high levels of pointed enzyme urea and creatinine we-
re in the referent values all the time. On day ten patient
was discharged home with creatin kinase 606 U/L and
myoglobin 105 U/L/, clinically stable with no signs of

Table 1. Sequential laboratory results during hospitalization

Reference values lday 2day 3day 5day 9day 10 day

Hb* 120-180 g/l 163 134 133 123 124
Le* 4-10x 10 9/ 5.10 2.60 4.50 4.10 4.10
ALT* 10-51 U/L 85 87 97 95 62 55
AST* 10-47 U/L 535 607 658 336 72 47
CK* 30-170 U/L 100420 99717 84927 18652 1484 606
CK MB* <16 U/L 953 795 187 30 23
LDH* 120-246 1U/ml 3101 3073 2356 371 181 196
Myoglobin <75 ng/ml 4573 3403 787 105
urea 1,7-8,3 mmol/l 5.8 3.9 2.6 3.2 2.9 2.6
Creatinine 62-133 umol/Il 82 68 64 62 63 61
CRP* 0-10 mg/I 18 4 1 1

Hb*-Hemoglobin, Le*-Leukocytes, ALT*-Alanin aminotransferase, AST*-Aspartate aminotransferase,
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CK*-Creatin kinase, CK MB*-Creatine kinase MB, LDH*-Lactat dehydrogenase, CRP*-C reactive protein

further complications. It appears that the patient expe-
rienced rhabdomyolysis, likely as a complication of
influenza A virus, leading to dark urine and myalgia.
However, with appropriate management, including hyd-
ration and antiviral therapy, the patient recovered with-
out long-term complications. At the follow-up two
weeks after he was feeling well and the laboratory fin-
dings showed creatine kinase level in referent values -
CK 125 U/L (Table 1).

Discussion

The most common cause of virus-associated rhabdo-
myolysis is influenza [5,6]. It's crucial to understand
the incidence and risk factors associated with this con-
dition. Although the exact mechanisms underlying in-
fluenza-associated rhabdomyolysis are not fully eluci-
dated, current understanding suggests a multifactorial
process involving direct viral invasion of muscle cells,
release of inflammatory cytokine, and viral toxin causing
myonecrosis leading to rhabdomyolysis [7]. A study of
18 cases in the 2009 influenza epidemic found that
62% of the patients had elevated creatin kinase levels
above 200 U/L. An increase in creatin Kinase levels was
also correlated with the severity of patients’ illnesses
[8]. Current influenza guidelines do not address creati-
ne kinase measurement, which is an important marker
in rhabdomyolysis. Our case suggests CK measure-
ment should be part of the workup for hospitalized
patients with acute influenza infection.

This case underscores the importance of vigilance in
monitoring influenza patients for potential complica-
tions, especially those with pre-existing medical con-
ditions. Despite initially presenting with symptoms su-
ggestive of influenza, including myalgia, cough, and
fever, the development of dark urine and severe myal-
gia necessitated further evaluation and intervention.
Timely intervention and collaborative care can lead to
favorable outcomes and prevent long-term sequelae.
Diagnosing rhabdomyolysis in the setting of influenza
can be challenging, particularly in cases where sym-
ptoms overlap with those of the underlying viral in-
fection. Healthcare providers must be vigilant in
assessing patients with influenza for signs of rhabdo-
myolysis and consider appropriate diagnostic testing,
such as serum creatine kinase levels and urinalysis, to
confirm the diagnosis. Treatment typically involves agg-
ressive fluid resuscitation to maintain renal perfusion,
promote the clearance of myoglobin and prevent kid-
ney injury. Public health efforts aimed at promoting
vaccination uptake, particularly among high-risk popu-

lations, are essential for mitigating the burden of in-
fluenza-related morbidity and mortality. Overall, further
research into the epidemiology, pathophysiology, and
optimal management of influenza-associated rhabdo-
myolysis is warranted to improve clinical outcomes
and enhance our understanding of this potentially
serious complication.

Conclusion

Influenza A is a common infection that causes out-
breaks and epidemics in cold months that do not
always cause respiratory complications. Recognizing
rhabdomyolysis in patients with influenza is para-
mount for early diagnosis and intervention. Although
our patient’s condition with a history of asthma favo-
red a severe form of influenza and respiratory compli-
cations, he suffered from rhabdomyolysis. This case
shows that timely recognition prevents further serious
complications. In addition to early detection and treat-
ment, implementing preventive strategies such as annual
influenza vaccination can help reduce the risk of seve-
re influenza infection and its associated complications,
including rhabdomyolysis.
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YIHATCTBO 3A ITIPUJABA HA TPY ]l O COPABOTHUILIUTE HA MMII

"Maxkenoncku Meaununacku [Ipernen” (MMII) e ctpyuHo crincanue Ha MakegOHCKOTO JIEKapCKO
JPYLITBO, IIPBEHCTBEHO HAaMEHETO Ha JIEKapuTe OJi OIINTa IPAKTUKA, CIELUJATUCTUTE O
OoACIHUTC MCAUIWMHCKN JUCHUILIMHA U UCTPAKYBAYUTC BO obOiacra Ha Oa3MYHUTE MCIUIMHCKHU U
JPYTU CPOJIHU HAYKH.

CnucaHueTo ru UMa clieJHMBe PyOPpUKHU U KAaTeroOpuu HA TPY/IOBHU:

1. 3BOpHU Tpy10BU

2. CoomnuuTtyBama 3a KJIMHUYKU U JIA0OPaTOPUCKU UCKYCTBa

3. Ilpuka3u Ha ciayyau

4. On mpakTHKa 3a MpaKTHUKA

5. EnykaTuBHM CcTaTUH

6. Bapua e (mucma on penaxiujata, ONMIITECTBEHA XPOHHMKA, MPUKAa3W HAa KHWUTHU, U3BELITau O]l
KOHI'PECH, CHMIIO3MYMH U APYT'H CTPYYHU cOOMPH, pyOpuKarta ,,Bo cekaBame,, U Jp).

W3BopHUTE TpyAOBU MMaaT Oeie3u Ha HayYHH TPYIOBH, JOJEKa TPYIOBUTE KATETOPU3HPAHU BO
pyOpukure 2-5 mmaar Oene3um Ha crpydnu TpynoBu. Bo MMII ce oGjaByBaar TpymoBu Ha
yieHoBute Ha MJI/] unu Ha 4IeHOBU HA APYrU CTPYYHHU 3[pYKEeHHja. ABTOPUTE C€ OJATOBOPHH 3a
MOYNTYBAkbETO HA €THYKHUTE Hadelna MPH MEIUIIMHCKUTE HCTPaKyBama, a M3HECEHUTE CTaBOBH,
U3BEJICHU OJ1 aHaJM3aTa Ha COICTBEHUTE Pe3yJTaTH, HE c€ HYKHO M CTaBOBHM Ha Pemakiujata Ha
MMII. Pepaknujata ™M HCOpaka pPakKOMMCUTE HA CTPyYHA PELEH3H]a; PEHEH3CHTOT(UTE) W
Penakuujara ja onpenenyBaaTr AeUHUTHBHATA KaTeropu3allidja Ha PaKOMHUCOT KOj € mpudareH 3a
nevaTeme. Penaknujata ro 3a1pkyBa MpaBOTO PAKOIMCHUTE JIa TH MEYaTH CHOPEN PELEH3UPAHUOT
IpPUOPUTET. YTIATCTBOTO 3a copaboTHuiute Ha MMII e Bo cormacHocT co BankyBepckute mpaBuiia
3a M3eHaYCHH Oaparba 3a PaKOMUCHTE KOH Ce Mpakaat 10 OMOMETUIIMHCKUTE CIIMCaHH]a.

TEKCT HA PAKOIIUCOT

Cute pakomucm ce HCIpakaaT BO EIEKTpPOHCKa (opMa Ha eJIeKTpOHCKaTa ajapeca
(mld@unet.com.mk ; info@mld.mk ) xa MJII-MMII, co nBoeH npopen u HajMHOTY 28 peloBU Ha
cTpanuna. TpyaoT ce moJHEeCYBa Ha aHTJIMCKH ja3uk jaTuHUYeH (GoHT Times New Roman rojemuHa
12 u anicTpakT Ha MakeIOHCKH ja3uk. JIeBo, rope u nony Tpeda 1a ce ocTaBu co00IHa MapruHa O]l
HajMalKy 3 cM, a JAecHO of 2,5 cM.. PenHuoT 6poj Ha CTpaHUIIUTE C€ MUITYBa BO JECHUOT TOPEH
aron. PakomucoT Ha TpyZoT Tpeba /a € MPUAPYKEH cO MUCMO Ha MPBHOT aBTOp, CO M3jaBa JeKa
HCTUOT TEKCT HE € BeKe 00jaBeH WJIM MoJHEeceH/mpudaTeH 3a mevyareme BO JPYro CIUCaHUE WU
CTpy4Ha MyOJHMKalMja ¥ co MOTBpJa JeKa PAKOMUCOT € MperyiejaH U OA00peH O]l CUTE KOaBTOPH,
OJTHOCHO €O TpHIpPY)KHA JeKiapaiyja 3a €BEHTyaJeH KOH(IMKT Ha HMHTEPECH CO HEKO] Of
ABTOPUTE.

HacnoBnara crpana Tpeba a mMa: HaclIOB HAa MAaKEIOHCKH W aHTJIMCKU, HMUbA U TIPE3NMHUbA HA
aBTOpPUTE, KaKO M WHCTUTYIMUTE Ha KOM UM TpuUIlakaaT, UMHIbaTa Ha aBTOPUTE M HACIOBOT Ha
yCTaHOBaTa C€ IMOBP3YyBaaT CO aparicku OpojKU; aBTOP 3a KOPECIOHJEIM]ja CO CUTEe JAeTanu (Tell.
email); kaTeropuja Ha TPYAOT; KpAaTOK HACJIOB (0 65 KapakTepH 3aeJHO CO MPa3HUOT MPOCTOP);
Kako W mH(pOpMaIMja 3a IPUJAOHECOT 3a TPYAOT Ha CEKOj] KoaBTop (Mzeja, AW3ajH, coOMpame Ha
MOJIaTOIM, CTAaTUCTUCTHYKA 00paboTKa, MUIyBamke Ha TPYAOT). HacmoBoT Tpeba KOHIM3HO aa ja
u3pa3u coapkuHara Ha TpyaoT. Ce mpemnopadyBa ga ce u3OerHyBa ymoTpeba Ha KpaTeHKH BO
HACJIOBOT.

W3BopHUTE TPYIOBH W COOIITYBamara ro WMaaT CIEIHHOB (hopMalieH peaociie: HaclOBHA
CTpaHa, U3BaJIOK Ha MaKeJIOHCKH ja3uK (BOBEI, METOHU, PE3YITATH, 3aKIY40K) CO KIYIHH 300pOBH,
W3BaJOK HAa MAaKEIOHCKH ja3WK CO KIy4HH 300pOBH, BOBEIN, MaTephjal W METOJH, PE3yJTaTH,
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JUCKYyCHja M 3aKIy4oIld, JIMTepaTypa M Npwio3u (tabemu, rpaguuu W CIMKH) U JIETEHAU 32
MIPUIIO3HUTE BO elieH (ajil.

[Ipukasure Ha ciydam Tpeba Ja COApKaT BOBEM, JACTAJIEH NPHKA3 Ha CIy4yajoT, JUCKyCHja CO
3aKITy4OK U JINTEPATypa CO MPHIIO3H.

N3BajokOoT Ha MaKeJOHCKHM ja3uk Tpeba ma coapxku HajmMHOry 250 300poBH W nga Oupe
CTPYKTYpUPaH CO CUTE OWTHU YHHHUTEIM W3HECEHH BO TPYIOT: BOBEI CO IeiTa Ha TPYAOT,
MeTO/10T, Pe3yJITaTH (CO HyMEPHUYKH 0/IaTOLN) U 3aKJIYy40LH. 3a¢THO CO U3BAIOKOT, Tpeba 1a ce
JIOCTaBaT M JIO 5 KIIy4YHHU, HHJCKCHH 300POBH.

W3BagoKOT Ha aHIIIMCKU ja3UK MOpa Ja € CO COJAPKMHA MICHTUYHA CO COAPIKMHATA HA M3BAJIOKOT
Ha MaKeJIOHCKH ja3uK.

Knyanute 300poBu Tpeba na ce Bo cormacHocT co MeSH (Medical Sibject Headings) listata na Index
Medicus.

BoBenot tpeba ga mpercraByBa KpaTOK M jaceH NMPUKa3 HA MCHUTYBAaHHOT MPOOJIEM W LENUTE Ha
UCTPa)XKyBambEeTO, CO HABEyBabe HA €ETUYKUOT KOMUTET OJIHOCHO MHCTUTYIMjaTa Koja o oJo0puia
UCTIUTYBamkeTO (KIMHUYKA CTyIWja Koja ce paboTH chopeln NPUHIMINTE Ha XEJICHHIIKATa
JieKJ1apaliyja 3a MalueHTUTe U HUBHUTE IIPaBa).

Metoaute Tpeba 1a OMmaT TOYHO Ha3HAUEHH, 32 JIa C€ OBO3MOXKH MOBTOPYBAamE HAa MPUKAKAHOTO
uctpaxyBamwe. Oco0EHO € BaXHO Ja ce Mpelu3upaaT KpUTEPUYMHTE 3a CceJeKluja Ha
OTICEpPBHPAHHUTE CIy4aW, BOBEICHHTE MOAM(HUKANINKM HAa BeKE TIO3HATHTE METOIU, KAaKO H
UJCHTU(UKAIM]a HA YINOTPEOEHUTE JICKOBH CIIOpE] I€HEPUYHOTO HMME, JO03UTE M HAYMHOT Ha
aJIMHHHCTpAIHja.

Pe3yararure Tpeba 1a ce mpuKaxar jacHo, 110 JIOTMYeH peaocies. Pesyiaratute ce u3HecyBaar BO
crangapaaute Sl emuannu. Bo Tekcror Tpeba na ce Ha3HAYM ONTHMAIHOTO MECTO Kaje Ke ce
BMETHAT TaOeJIUTe U UIYCTPALMUTE, 32 J1a c€ N30erHe HeMmoTPEeOHOTO MOBTOPYBakhE Ha U3HECEHUTE
noJaToy. 3Ha4ajHOCTa Ha pe3yinTature Tpeda a ce 00paboTH CTATHCTHYKH, CO JIETaJICH OIKC Ha
YIOTPEOCHNUTE CTATHCTUYKH METOIH Ha KPajoT HA JIEIOT METOIH.

Juckycujata Tpeba Ja ' UCTaKHE UMIUIMKALUMUTE O] JOOMEHUTE pe3yiaTaTH, CHOPEIeHH CO
MIOCTOJHUTE CO3HAaHMja 3a MCIUTYBAHUOT mpolOisieM. 3akiydouuTte Tpeda na He OMAaT MOAOITU O
150 360poBH.

1. MPUJIO3M Kako mpunor-10KyMeHTalllja Ha TPYJAOBUTE MPEeIOKeHH 3a MeuaTerhe, MOKe Ja
ce JocTaBaar Ji0 S5 npusora (Tadenu, GUrypu,/Ciauku - uiayctpanuu). Tabenute ce 1ocTaByBaaT
Ha KpajoT Ha TpyroT Bo UcTHOT (aji. Cekoja Tabena Tpeba Ja ©Ma CBOj HACIOB M pelieH Opoj
KOj ja TMOBp3yBa CO TEKCTOT. XOPU30HTAJHUM W BEPTHKAJIHM JIMHUU Ha Talenara He ce
JI03BOJICHH; O3HAKUTE HA KOJIOHWTE BO TabejaTa ce MHIIYBAaaT CKPATEHO WM cO CUMOOJ, a
HUBHOTO 00jacHyBam€ ce MUIIYyBa Ha IHOTO Ha Ta0enara, BO BUJI Ha JIETEH/IA.

Haycrpanuure ce 10CTaByBaaT co pelieH Opoj Kako CIMKa BO I[pHO-0esla TEXHUKA, a CeKOoja CIMKa

Tpeba J1a € mpUApYyKeHa Co JiereH/1a (OIuc).

MuxpodoTtorpadunure Moxe 1a Coap’KaT MOCEOHM O3HAKM BO BUJ HA CTPEJKU WIM CUMOOIH.

[lokpaj omucoT Ha ciaukKaTa, MOpa Jla c€ HaBel€ M 3TrOJIEMYBAamETO U BHUJOT Ha OOEHETO Ha

npenapatoT (ako Toa Behe He € HampaBeHO BO CeKIMjaTa Marepujail U meronau). Cure o3HaKH Ha

dotorpaduure Mopa na OuIaT JOBOJHO TOJEMH, 3a J1a MOXKE jaCHO Ja CE€ pacro3HaaT U T0

CMallyBal€TO BO II€YaTHHIIATa, NPH HHUBHOTO BKJIYYyBame BO I[I€4aTeHaTa CTpaHUIA Ha

CIIUCAHHETO.

2. JUTEPATYPA

[{uTupanara auTepaTypa ce NMUIITYyBa HA KPajoT HA TPYAOT IO 3aKIydOIMTE, CO PEIHU OpoeBH
CIIOpE/ PEeloCleIOT Ha I0jaByBAaKETO HA IIMTATOT HA TEKCTOT HA TPYAOT CTaBEHH BO CpPEIHU
3arpagu u 0e3 MpocTop Mery HHUB (aKO ce MOcienoBaTeTHy Tpeba Ja ce MOBP3aHM CO MPTHUYKA, Ha



up. [3-6]. JlutepaTypara ce HUTUpPA HA CICTHUOB HAUMH (KPATCHKHUTE 32 HACIOBHUTE HA CIIMICAHM]aTa
Tpeba Ja ce ciopen aucrara npudarenu Bo Index Medicus):

a) crarvja BO CIHCaHUE (Ce HaBelyBaaT CUTE aBTOPH, aKO T'M MUMa J10 4 WM TIOMAJIKy; aKo T'd UMa
nmoBeke o1 4 ce HaBelyBaaT MPBUTE 3 aBTOpU U ce gonaasa: u cop.) Neglia JP Meadows AT, Robison
LL et al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-
6.

0) 3aeaamuku aBTop GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay
in breast cancer. Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) 0e3 aBTOp - aHOHUMHO. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8).

I') oTJIaBje BO KHUTa Wim MoHorpaduja Weinstein L, Swartz MN. Pathogenic properties of invading
microorganisms. Vo: Sodeman WA Jr, Sodeman WA, Ed. Pathogenic physiology: mechanisms of disease.
Philadelphia; W B Saunders, 1974: 457-72.

[TpBuTe OTHEYAaTOLM HAa TPYAOBUTE UM C€ MpakaaT Ha aBTOPUTE 32 KOPEKIMja: aBTOPUTE CE OJIKHU
KOPUTHPAHHUOT OTIIEYATOK J1a ¥ ro BparaT Ha Pepakuujata Ha MMII Bo pok o 2 neHa.

VYnnara 3a ucneuyared Tpya Bo cnucanuero MMII uznecysa 3.000,00 nenapu u ce yruiakaatr Ha
XKHPO CMETKATa Ha:

Makenoncko nekapcko apymtso 300000000211884

KomepiujamHa 6aHka co e Ha JIO3HAKa: YIulaTa 3a CTPYYCH TPy

Anpeca Ha Penaknmjara [lame ['pyes Op. 3 I'pagcku Sux 6ok 11, 1000 Ckorje,

Ten: ++ 389 02 3162 577

Enexrponcka agpeca (E-mamn): mld@unet.com.mk; ; info@mld.mk

H3BecTyBame 3a peuensenture 3a MMII

Bo cknanx co mpaBunHuKOT Ha YKMM pereH3eHTrTe MT0 HAaBPEMEHO U OJITOBOPHO K€ ja oapadboTaT
penien3ujata ke nodujat 0.4 Goma kou ce coOHpaaT 3a yHAIpeayBame BO aKaJEeMCKUTE 3Bamba.
BonoBute Mokar ja ce 100ujaT U pETPOrpaaHO MpeKy modapysame Bo MJIJ] — 3162 557.
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