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A word from the guest editor

Iwould like to express my deep gratitude to the
Editorial Board of the Medical Journal Sanamed,
especially the Chief Editor Avdo Ceranic and the
Deputy Editor Dzemail Detanac for giving me the
privilege of inviting me to be a Guest Editor of
July’s issue. I would also like to acknowledge the
high professionalism of the whole Editorial Board
of Sanamed in proposing inspiring ideas, as well as,
having considerable skills in finalizing the manu-
scripts for publication in this project.

Hereby, I would like to express my apprecia-
tion for Sanamed’s expanding initiative, which al-
lows promoting, as well as, sharing the professional
and scientific knowledge of medicine.

1 hope that I have successfully accomplished
my task, as Guest Editor, in promoting Sanamed as
a Medical Journal both in my midst and internatio-
nally. I had a special privilege to encourage collea-
gues, physicians, researchers and alumni from our
Alma mater, the Medical Faculty of the University
“Sts Cyril and Methodius” in Skopje, to submit the-
ir papers, which provided a wide spectrum of inter-
esting and intriguing contents for the Journal’s au-
dience. The following disciplines have been inclu-
ded: human genetics, neurology, psychiatry, cardio-
logy, gastroenterohepatology, traumatology, gyne-
cology and obstetrics, orthopedics. The communi-
cation with authors was in appropriate manner and
the relation provided by the Guest Editor of the Edi-
torial Board was supportive and very cooperative. |
also hope that Editorial Board shares the authors’
pleasure of the mutual collaboration. After the pre-
paration period of the current Sanamed issue, col-
laborators and myself, are profoundly satisfied that
we have already joined the international group of

authors, who have been contributing to the same
cause - publishing in this Journal. At last, I would
like to emphasize the benefit, that doctors, professi-
onals and scientists from Macedonia, will have by
taking part in such impressive and inspiring scienti-
fic project.

1 owe my compliments to the Doctors Society of
Novi Pazar, that did both the initiation and the foun-
dation, as well as, the prosperous persistence of
Medical Journal Sanamed.

Regards,

Kostandina Korneti Pekevska, MD PhD
Full Professor of Anatomy

Medical Faculty

University “Sts Cyril and Methodius”
(Svv. Kiril i Metodij)

Skopje, Republic of Macedonia



Rec gostujuceg urednika

Ovim putem Zelim da se zahvalim Urednistvu
Casopisa ,,Sanamed ", posebno glavnom i odgovor-
nom uredniku Avdu Ceranicu i zameniku glavnog
urednika DZemailu Detancu, na privilegiji koju su
mi ukazali pozivom da budem gostujuci urednik u
Julskom broju. Takode bih da istaknem i visoki pro-
fesionalizam celog Urednistva casopisa ,,Sana-
med " u predlaganju inspirativnih ideja, kao i zna-
Cajnu umesnost u finalnoj obradi radova objavije-
nih u ovom broju.

Pohvalila bih i njihovu inicijativu koja §iri mo-
gucnost promovisanja, kao i razmene strucnih i na-
ucnih dostignuca iz oblasti medicine.

Kao gostujuci urednik, nadam se da sam uspe-
Sno ispunila zadatak u promovisanju ,, Sanamed “*-a
kao medicinskog casopisa, kako u mojoj sredini ta-
ko i Sire u medunarodnim vodama. Imala sam po-
sebnu privilegiju da ohrabrim svoje kolege, lekare,
istrazivace sa Medicinskog fakulteta Univerziteta
., Cirilo i Metodije* u Skoplju, da priloZe svoje ra-
dove koji pruzaju sirok spektar interesantnih i intri-
gantnih sadrzaja za Citaoce casopisa. Sledece medi-
cinske discipline su zastupljene: humana genetika,
neurologija, psihijatrija, kardiologija, gastroente-
rologija, traumatologija, ginekologija i akuserstvo
i ortopedija. Komunikacija sa autorima je bila na
odgovarajucem nivou, a odnos izmedu gostujuceg
urednika i Urednistva casopisa ,,Sanamed* je bio
veoma kooperativan i pun podrske. Nadam se da i
Urednistvo deli isto zadovoljstvo zbog uzajamne sa-
radnje.

Nakon perioda pripreme ovog broja, saradnici
i ja smo iskreno zadovoljni sto smo ve¢ usli u grupu

internacionalnih autora koji su doprineli istom cilju
— objavijivanju u ovom Casopisu. Na kraju, istakla
bih korist koju ce doktori, strucnjaci i naucnici iz
Makedonije imati ucestvujuci u ovako impresivnom
i inspirisucem naucnom projektu.

Dugujem komplimente i UdruZenju lekara ,,Sa-
named * za inicijativu i postavljanje temelja prospe-
ritetnom opstanku casopisa ,,Sanamed *.

S postovanjem,

Prof. dr Kostandina Korneti Pekevska,
Profesor anatomije

Medicinski fakultet Univerziteta

,Sv. Ciril i Metodije* (Svv. Kiril i Metodij)
Skoplje

R. Makedonija



Rijec urednika

Postovani,

Radujem se Sto u ovoj jubilarnoj, desetoj godi-
ni naseg ,, SANAMED "-a mogu da zakljuc¢im da kri-
vulja kvaliteta ima stalno uzlaznu putanju. Vjeru-
jem da i nasi najblizi saradnici i svi drugi koji sa na-
ma rade na podizanju kvaliteta ¢asopisa imaju isti
osjecaj. Svi novi clanovi koji se javijaju sa Zeljom
da postanu deo velikog tima imaju takode isti za-
kljuc¢ak. Ono Sto je dobro je i to da u svom dosada-
Snjem trajanju nas tim se uvecava i ni kod jednog
Clana nismo osjetili da nema volju da pruZi svoj do-
prinos za bolji kvalitet kada je to bilo potrebno.

Poseban entuzijazam, moram da iznesem, pri-
mjetio sam kod gostujucih urednika koji kroz prija-
teljski i ljudski pristup srdacno ulazu trud u razvoj
kvaliteta casopisa kao da je njihov mati¢ni. Po tome
smo ¢ini mi se jedinstveni medu casopisima barem u
nasoj zemlji.

Ovog puta bih se osvrnuo i na orginalnost na-
ucnih radova, te podsjecam sve autore, one dosada-
Snje kao i one koji namjeravaju da Salju radove, da
stoje iza svog potpisa kao garanta originala i da po-
Stuju medunarodne standarde o nacinu citiranja.
Urednistvo casopisa ozbiljno radi na sprecavanju
mogucnosti publikovanja plagijata. Nasa iskrenost
i objektivnost je u ocima autora ponekad preostra i
Zao nam je zbog toga, ali mi cemo i dalje ostati do-
sledni razvoju kvaliteta i bicemo sve zahtevniji kako
bi stigli do vrha.

Dragi i poStovani saradnici, cijenjeni citaoci,
uvazeni autori, jos jednom Zelim da vas pozdravim i
da vam poZelim dobro zdravije, sa Zeljom da nasta-
vimo saradnju i doZivimo novi jubilej — dvadeset

godina publikovanja. Do tada, pozivam posebno
sve one mlade ljude kojima je Zelja da stvaraju, da
se udruze sa iskusnim strucnjacima i da koriste nji-
hovo iskustvo, da se sami ukljuce u naucni rad i da
pisu. Vrijeme sve brze protice kroz sve brii razvoj
drustva, tako da ono sto je danas aktuelno sutra je
zastarelo.

U ovom broju objavijujemo trinaest radova.
Nijesmo mogli da objavimo sve radove koji su pri-
stigli iako su prosli recenzije i prihvaceni za obja-
vijivanje, te stoga molim autore za strpljenje do sle-
deceg broja.

Srdacan pozdrav,

Prim. dr Avdo Ceranié
glavni i odgovorni urednik



A word from the editor

Dear readers,

1 am very glad that in this jubileeyear, the 10th
anniversary of “SANAMED " publishing, I can pro-
udly state that the curve of quality has a constant
upward trajectory. I believe that our close associa-
tes and other co-workers, who are industriously
working on improving the quality of journal have
the same feeling. All new members, who had expres-
sed the desire to become a part of our great team,
also had a same primary idea. What is good is the
fact that our team is still increasing, and there is not
even one member who is not willing to contribute to
a better quality when it is needed.

I have noticed a special enthusiasm among the
guest editors, who have warmly invested in devel-
opment of the journal’sl quality, with friendly and
committed approach.

This time I would like torefer to the originality
of scientific papers, and remind all authors, those
current and those who intend to submit their papers,
to stand behind their signature as the guarantor of
the originality and to follow international scientific
citation standards. Editorial is seriously working to
prevent the possibilities of publishing plagiarism.
Our sincerity and objectivity is sometimes too harsh
in the eyes of the author and we are sorry for that,
but we will remain true to the development of qual-
ity and we will be more demanding in order to reach
the top.

Dear and respected colleagues, dear readers,
distinguished authors, once again I want to welco-
me you and wish you a good health, with a desire to

continue cooperation and experience new jubilee,
twenty years of publication. Until then, I urge on,
especially, those young people who want to create,
to join experienced professionals and use their ex-
perience to get yourself involved in scientific work
and to write. Time passes very quickly, so what is
current today, tomorrow is out of date.

This issue includes thirteen papers. We were
unable to publish all received papers, although they
passed reviews and are accepted for publication.
Therefore, we ask authors for patience until the next
issue.

Yours faithfully,

Prim. dr AvdoCeranic
Editor in chief
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Abstract: Objective: To assess the incidence of ar-
terial anomalies of the radial artery in the Macedonian
population registered during transradial access (TRA)
angiography procedures in a large series of patients.

Background: Transradial angiography (TRA) is
now the recommended access for percutaneous coronary
intervention, but technically is a more challenging appro-
ach for angiography procedures mostly due to the anato-
mic anomalies on the radial artery, which may influence
the success rate of transradial angiographic procedures.

Methods: All consecutive 19292 patients from
our Center, in the period from March 2011 until De-
cember 2014 were examined. Preprocedural radial ar-
tery angiography was performed in all patients. Clini-
cal and procedure characteristics, type and incidence
of vascular anatomy variants and access site complica-
tions were analyzed.

Results: Anatomical variants were present in 1625
(8.8%) patients. The most frequent was high-bifurcating
radial artery origin from the axillary and brachial arteri-
es in 1017 (5.5%) patients, 227 (1.2%) had extreme ra-
dial artery tortuosity, 176 (0.95%) had a full radial loop,
32 (0.17%) with hypoplastic radial artery and 173
(0.9%) had tortuous brachial, subclavian and axillary ar-
teries. Radial artery spasm was very common in patients
with present radial artery anomalies.

Conclusion: Radial artery anomalies are very
common in the general population. Knowing the anat-
omy of the radial artery helps the interventional cardio-
logist in successfully planning and performing this
procedure. Radial artery angiography is strongly enco-
uraged in every patient before the begining of the tran-
sradial angiography procedures.

Keywords: TRA (Transradial artery access), RA
(Radial artery), TFA (Transfemoral artery access), Vas-
cular anatomy variants.

Prihvaéen/Accepted 12. 06. 2016. god.

INTRODUCTION

Trans radial access (TRA) is now the preferred ac-
cess site for percutaneous cardiovascular interventions
in experienced radial centers (1).

Radial artery anomalies are frequently found in the
general population. Autopsy studies of upper limbs have
found arterial anatomical variations in between 4% and
18.5%, (2, 3) while arteriography studies reported per-
centages between 7.4% and 22.8% (4-7, 8, 9).

Multiple studies support transfer from femoral ar-
tery access to radial access for all angiographic diagno-
stic and interventional procedures mostly due to decre-
asing access site bleeding and vascular complications
without sacrificing procedural success (10, 11, 12, 13).
The radial approach improves patient comfort and sat-
isfaction, allows rapid ambulation and is associated
with reduced cost and hospital stay (10, 11, 12, 13).

Patients with increased risk of bleeding and vas-
cular complications have a particular benefit from
TRA as opposed to transfemoral approach (TFA): fe-
male gender, elderly, obesity, low weight, hyperten-
sion, renal failure, low platelet count and anemia (10,
11,12, 13).

Transradial approach as opposed to transfemoral
approach is a technically more challenging approach
mostly due to the present radial artery anatomic anom-
alies, which may influence the success rate and proce-
dure time of transradial angiographic procedures (4, 5,
6, 7). Prior studies have reported that radial arterial
anomalies can influence the success of transradial ac-
cess and are cause for access crossover from TRA to ot-
her access sites (4, 5, 6, 7).

It is important that interventionalists learning the
transradial technique while performing angiography
procedures become familiar with common anatomic
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radial artery anomalies and learn how to navigate thro-
ugh them.

Most experienced transradial operators in high
volume transradial centers can overcome these anoma-
lies and successfully perform their procedures without
prolonging procedure time.

In this study we evaluate the incidence of these
variations in the Macedonian population during tran-
sradial approach angiography procedures in a large co-
hort of patients from a national PCI (percutaneous cor-
onary interventions) referral center.

MATERIALS AND METHODS
Patient population

This was a prospective single center study includ-
ing all patients from March 2011 to December 2014 re-
ferred for coronary or peripheral angiography to a large
volume tertiary referral center at the University Clinic
of Cardiology, Skopje, Macedonia.

Table 1. Arterial access

Clinical Variables T"tall\lli‘;fgl;;;ie“ts
TRA 18417 (95.4%)
TUA 812 (4.2%)
TFA 53 (0.3%)
TBA 10 (0.05%)

* TRA — Transradial access; TUA — transulnar access; TFA—
transfemoral access; TBA — transbrachial access

All procedures were performed by experienced tran-
sradial operators (> 500 diagnostic TRA procedures and
> 300 PCI procedures per year). Radial artery angio-
graphy was performed in all patients to evaluate the pres-
ence of any anatomic variation of the arteries. Total num-
ber of procedures done in that period was 19292. Transra-
dial access was performed in 95% (18417), transulnar ac-
cess with 4,2% (812), transfemoral 0,3% (53) and tran-
sbrachial access in 0,05% of all procedures (Table 1).

Radial artery puncture and cannulation

After local anesthesia with 1ml lidocaine 2%, ra-
dial artery (RA) puncture was performed with a sheath
set, including a 20 gauge 2-piece needle, 0.025 inch
straight wire and a 16-cm 6Fr or 5F sheath. Following
sheath insertion, a drug cocktail consisting of verapamil
(5mg) and heparin (3000 U) was administered through
the sheath sidearm.

In case of interventional procedures weight adju-
sted Heparin (100 U/kg) was administered through the
sheath before the start of the procedure.

Retrograde radial arteriography was perfor-
med after administration of the arterial vasodilatator to
define the radial artery anatomy from mid forearm to
ulnobrachial anastomosis and to delineate ulnar artery
anatomy as well, generating a roadmap for the inter-
vention. A solution of 3ml of contrast (Ultravist 370)
diluted with 7 ml of blood was injected through the
cannula or through the side arm of the sheath under flu-
oroscopy in AP position. If anomalous anatomy was
identified, the operator planned the procedure on that
basis. Retrograde arteriography is of particular impor-
tance when there is some resistance in guidewire ad-
vancement and in patients after previous transradial in-
terventions. If the operator identified a possible anom-
aly in brachial, axillar or subclavian arteries, an arterio-
gram higher up the arm was obtained.

In case of radial access failure, transfer was done
to ipsilateral ulnar artery or to the left radial artery or
transfemoral artery depending on operator preference.
Only 3 cases with anomalies required transfer to femo-
ral access.

Post procedure management: The sheath was
removed immediately after the procedure, regardless
of'the level of anticoagulation, and a compressive dres-
sing or closure device was applied to the wrist. In our
practice we use TR band or simple compressive dress-
ing. In order to decrease the rate of radial artery occlu-
sion we applied patent hemostasis by using pulse oxi-
metry to confirm the hemoglobin oxygen saturation on
the punctured radial artery (> 90%), after hemostasis
was obtained (during measurement UA was compres-
sed manually). Compression was applied for approxi-
mately a 2 to 3-hour period with gradual relaxation of
compression or deflation of the TR band after the 1st
hour.

Aim of study

The aim of this study was to access the incidence
of radial artery anomalies in the Macedonian popula-
tion. Procedural time and fluoroscopy time was ana-
lysed. Complications during the procedure as radial ar-
tery spasm and haemathoma were recorded after every
procedure.

Definitions

A high bifurcating origin of the radial artery was
defined as the origin of the radial artery from the brac-
hial or axillary artery proximal to the upper border of
the cubital fossa.

Radial artery loop was defined as presence of a
full 360 degrees loop of the radial artery, with or witho-
ut the presence of a remnant radial artery (Figure 1).
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Figure 2. Radial artery tortuosity

Radial, brachial and subclavian artery tortuosity
was defined as presence of a curve of more than 45 de-
grees in the vessel (Figure 2).

Clinical radial artery spasm (RAS) was classified as
grade I: minimal local pain and disconfort; grade II: sig-
nificant local pain and discomfort, not precluding proce-
dure completition; grade III: severe local pain and di-
sconfort necessiting cross over and grade IV: catheter en-
traptment with severe local pain and disconfort (14, 15).

Vascular access site complications were defined
as the occurence of an aneurysm, fistula, hematoma,
loss of radial pulse or radial nerve injury.

Hematoma was classified into five grades (grade
I: local hematoma, superficial <5 cm; grade II: hema-
toma with moderate muscular infiltration; grade I1I: fo-
rearm hematoma and muscular infiltration, below the
elbow; grade IV: hematoma and muscular infiltration

extending above the elbow; grade V: ischemic threat -
compartment syndrome) (16).

Statistical analysis

Simple descriptive statistics was used. For nor-
mally distributed numeric variables, data was expres-
sed as mean =+ standard deviation and for continuous
variables not fitting a normal distribution as median
(minimum-maximum). Percentages were used to ex-
press categorical variables. Chi-square test was used to
compare categorical variables and student’s t-test was
used to compare differences between two groups. A
P-value of < 0.05 was considered statistically signifi-
cant. Statistical analysis were performed with SPSS
17.0 for Windows (SPSS Inc. Chicago, ILL).

RESULTS

From 19292 consecutive transradial procedures,
anatomical variants were present in 1625 (8.8%) pati-
ents. From baseline caracteristics 66% of patients with
present anomalies were male, with medium BMI of 23
(19-43). Diabetes was present with 19% and hyperten-
sion with 67%. 22% of patients with STEMI (acute
myocardial infarction procedures with ST segment ele-
vation) had RA anomalies. There was no significant
difference in procedure or fluoroscopy time of patients
with anomalies compared to the general population.

Patients with RA anomalies in the Macedonian
population had median age of 62 (27-90) higher than
the median age of the general population without RA
anomalies which was 52 years (18-91) (Table 2).

Table 2. Baseline characteristics of patients with TRA

. Patients with
Clinical Variables ]})tlaéﬂf at;e;niso Y RA anomalies
(N=18417) (93:4%) (N = 1625)(8,8%)

Age (years) 52 (18-91) 62 (27-90)
Male 12750 (70%) 1076 (66%)
Female 5667 (30%) 503 (31%)
BMI (kg/m") 25 (19-47) 23 (19-43)
CAD risk factors

Hypertension 13704 (74%) 1086 (66,8%)

Diabetes mellitus 4422 (24%) 312 (19,2%)

Dyslipidemia 5010 (27%) 372 (22,9%)

Smoking 5535 (30%) 453 (27,8%)
PCI 8965 (48,6%) 768 (47,2%)
CAS 2467 (13,3%) 235 (14,4%)
STEMI PCI 3495 (18,9%) 356 (22%)
Prior TRA 1-88 (min) 0-80 (min)
Fluoroscopy time 10-300 (min) 10-180 (min)
Procedure time

* CAD — Coronary artery disease; PCI — Percutaneous coro-
nary intervention; STEMI — ST segment elevation myocardial
infarction; CAS — Carotid artery stenting
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Most frequent radial artery anomaly was the
high-bifurcating radial artery originating from the axil-
lary and brachial arteries found in 1017 (5.5%) pati-
ents. Full radial loop was present in 176 (0.95%) pati-
ents and 227 (1.2%) patients had extreme radial artery
tortuosity, 32 (0.17%) had hypoplastic radial artery,
173 (0.9%) had tortuous brachial, subclavian and axil-
lary arteries, which is shown in Table 3.

Table 3. Anatomical variants among patients with TRA

Anatomical variants Incidence

Total Number of patients with present anomalies | 1625 (8,8%)
it it b 9
Radial artery loop (360°) 176 (0,95%)
Radial artery tortuosity 227 (1,2%)
Hypoplastic radial artery 32(0,17%)
Loop of the brachial/axillary/subclavian artery 173 (0,9%)

Table 4. Secondary outcomes based on present
RA anomalies

RA anomalies | RA without
group anomalies
N-1625 | N-1g790 | P value
(8,8%) (91,2%)
Clinical radial artery 206(12.6%) | 471 (2.5%) | <0001
spasm
Accesg 51t§ bleeding 13382%) | 1290 (7, 7%)
complications
* RA — radial artery
Table 5. Access site complications
Access site complications %
Clinical radial artery spasm 206 (12,6%)

Grade I 40/1625 = 2,5%
Grade II 84/1625=75,2%
Grade III 67/1625=4,1%
Grade IV 15/1625=10,9%

133 (8,2%)
43/1625=2,6%
56/1625 =3,4%
20/1625=1,2%
11/1625=0,7%
3/1625=0,2%
Major vascular complications 0%

Access site bleeding complications

Haemathoma grade 1

Haemathoma grade 2
Haemathoma grade 3
Haemathoma grade 4

Haemathoma grade 5

* RA — Radial artery

Clinical radial artery spasm was significantly mo-
re frequent in cases with present anomalies 12%, com-
pared to cases without present anomalies 2.5% respec-
tively (p <0,001). In 82 cases high grade IV and V clin-

ical spasm was present (5%), which is shown in Table
4. Access site bleeding complications were similar in
both groups with 8,2 and 7.7% respectively.

Haematoma grades IV and V were present in 14
cases which resolved without clinical consequences.
None of the patients needed vascular repair of the pun-
cture site, which is shown in Table 5.

DISCUSSION

We can conclude that radial artery anomalies are
very common in the Macedonian population with a 8.8
percentage registered in our study in a large patient co-
hort. These results were analysed from the data of the
the largest national center for percutaneous angio-
graphy procedures in Macedonia in the period of 4
years. Our PCI center has 98% take of all angiography
procedures performed in our country. 95% of all angio-
graphy procedures in our center were performed with
transradial artery access, with 4.2% using transulnar
artery access. Only 0.3% of all procedures in this pe-
riod were performed using transfemoral approach.

Considering the recognition given by the European
cardiology panel consensus document (1) that the tran-
sradial approach should be the default approach for PCI
in experienced transradial centers, it is important to un-
derstand any issues that could influence success of TRA
percutaneous interventions. Even in peripheral inter-
ventions transradial approach is starting its momentum.
Insufficient devices for peripheral radial artery stenting
still limit its use in peripheral angiography interventions
(17-23). The reported overall failure in transradial pro-
cedures is between 1% and 7% (16).

It is highly likely that radial artery anomalies influ-
ence the success of transradial agiography procedures.

Knowledge of present radial artery anomalies
with pre-procedural radial artery angiography can help
the interventionalist to evaluate the present anomaly
and plan the angiography procedure without sacrific-
ing procedure time or success.

We strongly encourage the use of radial artery an-
giography before the beginning of every transradial
procedure giving the operator a chance to identify pre-
sent anomalies and plan the procedure accordingly,
making TRA failure less likely.

Study limitations

The definition of clinical radial artery spasm was
subjective, made by presence of clinical signs. Also the
hemostasis technique was not uniform.

CONCLUSION

Radial artery anomalies are very common in the
general population. Knowing the anatomy of the radial
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artery helps the interventional cardiologist success-
fully plan and perform the angiography procedure.
Most of the present obstacles in TRA anomaly cases
can be successfully overcome by experienced radial
operators. Radial artery angiography is strongly enco-
uraged in every patient before the begining of transra-
dial angiography procedures.
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ANOMALIJE RADIJALNE ARTERIJE U MAKEDONSKOJ POPULACIJI
TOKOM TRANSRADIJALNIH ANGIOGRAFSKIH PROCEDURA

Zafirovska Biljana, Petkoska Danica, Antov Slobodan, Vasilev Ivan, Jovkovski Aleksandar,
Kalpak Oliver, Kostov Jorgo, Spiroski Igor, Pejkov Hristo, Bosev Marjan, Taravari Hajber,
Kitanoski Darko, Kedev Sasko

University Clinic of Cardiology, University of Sts.Cyril and Methodius, Skopje, R. Macedonia

Cilj: utvrditi ucestalost anomalija radijalne arteri-
jeregistrovanih kod makedonske populacije tokom an-
giografija sa transradijalnim pristupom (TRA), na veli-
kom uzorku pacijenata.

Uvod: Transradialna angiografija (TRA) je sada
preporucen pristup za perkutane koronarne intervenci-
je, ali tehnicki je jo§ uvek vise izazovan pristup za an-
giografiju, uglavnom zbog anatomskih anomalija na
radijalnoj arteriji, $to moZe uticati na uspe$nost tran-
sradijalnih angiografskih procedura.

Metode: od marta 2011. do decembra 2014.godi-
ne, u nasem Centru pregledano je ukupno 19292 uza-
stopnih pacijenata. Preproceduralna radijalna angio-
grafija je sprovedena kod svih bolesnika. Analizirane
su klini¢ke i proceduralne karakteristike, vrsta i uéesta-
lost vaskularnih anatomskih varijanti i komplikacije.

Rezultati: Anatomske modifikacije su bile prisut-
ne kod 1625 (8,8%) pacijenata. Ve¢inom se radilo o vi-
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Abstract: Aim: aim of the study was to evaluate
the efficiency of two different surgical treatments of
vesicoureteral reflux (VUR) on succesfull rate and pa-
tient outcome.

Methods: Retrospective study on children with
primary VUR and their surgical treatment from 1999 to
2014 in the University Clinic for Pediatric Surgery in
Skopje. A total of 76 children (114 ureters) with VUR
ranging from second to fifth grade were treated surgi-
cally, 44 patients (67 ureters) with an open surgical tec-
hnique and 32 patients (47 ureters) with endoscopic
treatment ”STING” procedure. The following parame-
ters were analyzed: duration of the intervention, dura-
tion of the hospitalization, the need for antibiotics and
analgesic therapy and the need for blood and blood de-
rivatives transfusion. The result of the surgical treat-
ment was also validated. A good result was considered
when reduction of VUR by 2 degrees with the endosco-
pic method or by 3 degrees in the open surgical techni-
que was noticed.

Results: Using open surgical technique, patients
were hospitalized for an average of 9 days (range from
5 to 13 days). All children received double antibiotic
therapy. The need for analgesics lasted for 3 to 4 days.
90% of treated children needed blood and/or blood de-
rivatives transfusion. Success rate with this method
was 93.8%. Endoscopic procedure was performed as a
one-day surgical procedure. The average duration was
15 minutes. Single, prophylactic dose of antibiotic was
ordinated. There was no need for blood and/or blood
derivatives transfusion. The overall success of the tre-
atment was about 70%.

Prihvaden/Accepted 15. 06. 2016. god.

Conclusion: Open surgical procedure is used for
more complicated cases, VUR grade IV-V or by previo-
usly failed. Endoscopic, “STING” procedure was com-
monly used for patients with VUR grade greater than 2,
after previously failed conservative treatment, febrile
urinary infection despite antibiotic prophylaxis and/or
emergence of new scarring in the renal parenchyma. Pa-
tient assessment and decision for what method will be
used must always be done individually for each child.

Key words: children; primary vesicoureteral reflux;
surgical treatment, endoscopic treatment.

INTRODUCTION

Vesicoureteral reflux is one of the most common
pathologies seen in pediatric patients. This treatment
requires a multidisciplinary approach, starting from an
accurate diagnosis based on heteroanamnestic data,
pre-clinical, radiological, radio isotopic and laboratory
investigations. Selecting the correct treatment, further
control and follow-up of the affected child should be
individualized (1, 2, 3).

The term vesicoureteral reflux (VUR) represents a
retrograde flow of urine from the bladder to the proxi-
mal parties of the urinary tract. The ureter is normally
attached to the wall of the bladder in tilted position,
passing through detrusor muscle, continuing between
the mucosa of the bladder and detrusor muscle as sub-
mucosal channel before entering into the lumen of the
bladder. Upon contraction of the detrusor muscle, ure-
ter lumen collapses between the mucosa and the detru-
sor muscle, creating thereby a valve mechanism that
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prevents reflux of urine from the bladder to the ureter.
Reflux occurs in cases where the channel between the
submucosa and the detrusor muscle is short, or it is ab-
sent, or there is weak support from the detrusor muscle
(4, 5, 6). This situation is due to disturbed/ decreased
proportion of the length of the ureters’ submucosal tun-
nel to the diameter of the ureter, which is normally in
the range from 4:1 to 5:1. The decrease in this ratio im-
plies that the submucosal tunnel is short, the urethra
has wider diameter and the ureters’ insertion is laterali-
zed to the normal trigone of the bladder. This means
that the physiological valve mechanism that prevents
reflux is incomplete. Usually its weight corresponds to
the size of the degree of deformity of the uretero-vesi-
cal junction. The incidence of the occurrence of VUR
in the pediatric population is 0.4-1.8% (7).

Depending on the factors that have caused, VUR
can be primary and secondary. Primary VUR is a con-
genital anomaly of the insertion of the ureter into the
bladder, the majority of cases are with primary VUR,
which tends to spontaneous resolution after maturation
of the uretero-vesical circuit, especially in male chil-
dren older than 5 years. There is a strong genetic corre-
lation with disease appearance in certain families.
VUR can be isolated or can be associated with other
abnormalities of the genitourinary tract (6).

Secondary VUR is a result of an organic or functi-
onal obstruction of the evacuation of the urine from the
bladder. As aresult, there is an abnormally high pressu-
re in the bladder (e.g. rear valve ureter, neurogenic
bladder, myelomeningocele, spine injuries, double
ureter, ectopic ureter, sub vesical obstruction etc.) (4).

Diagnosis is made through heteroanamnestic da-
ta, clinical investigations and the following diagnostic
methods: prenatal ultrasound diagnostics, voiding
cystourethrogram (golden standard) - standard investi-
gation which gives accurate anatomical detail and gra-
dation of the reflux, direct radioisotope voiding cysto-
graphy and echo tomography (The American Urologi-
cal Association, 1997). Additional diagnostic methods
that can help in evaluating the severity of VUR are CT,
MRI, radioisotope methods (DMSA static scan and dy-
namic DTPA renal scan), urodinamic examinations (8).

Aim of the study was to evaluate the efficiency of
two different surgical treatments of VUR on succesfull
rate and patient outcome.

METHODS
Patients

Grading the severity of reflux in all patients was
made according to the International Reflux Study Com-
mittees in 5 groups. The degree of the reflux is estimated
after a voiding cystourethrogram is made. It defines the
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Figure 1. Displaying the urinary tract
in the presence of VUR - I, II, Il1, IV, V degree

extent of the reflux, the appearance of the ureter, renal
pelvis and calyces (Figure 1) (5, 9).

Gr. I: VUR limited to the ureter

Gr. I[Ta: VUR in the ureter and/ or pelvis

Gr. IIb: VUR to the calyces, but without their dila-
tion

Gr. III: Moderately dilated ureter and pelvis, with
blunting of the fornices

Gr. IV: Moderately dilated ureter and pelvis, with
blunting of the fornices, but there is dilation of the enti-
re collection system of the kidney

Gr. V: Pronounced dilatation and ureteral tortuo-
sity, with enormous dilation of the pelvis and calyces
and loss of renal parenchyma.

Generally accepted indications for surgical treat-
ment were the following: high grade reflux, increasing
of the existing lesions and/ or occurrence of new scars
in renal parenchyma, recurrent pyelonephritis, urinary
infections with febrile episodes while receiving antibi-
otic prophylaxis and finaly failure or lack of coopera-
tion on the conservative treatment (3).

In the preoperative period biological samples we-
re taken for laboratory tests, such as: urine culture,
blood test, blood group determination, C-reactive pro-
tein in serum, degradation products (urea and creatini-
ne), examination of urinary sediment (color, odor den-
sity, proteinuria, leukocituria, and bacteriuria). The ob-
tained results, together with other medical history of
the patients were crucial for forming a general picture
of health condition of the patient and evaluation of an-
esthesiology risk of surgery.

RESULTS

At the Clinic of Pediatric Surgery in Skopje in the
period from 1999 to 2014, 76 children (114 ureters) with
symptomatic primary VUR diagnosed with prenatal ul-
trasound diagnostics, voiding cystourethrogram or di-
rect radioisotope voiding cystography were surgically
treated. The treatment was made with “STING” endo-
scopic procedure or an open surgical procedure. 44 pati-
ents (67 ureters) were treated with an open surgical tech-
nique. Of those, 30 were female (average age of 6 years)
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Table 1. Characteristics of the study group

open surgical treatment endoscopic treatment
study group

male female male female
number of patients 14 30 7 25
age (mean value) 4.7 6 4.7 6
total number of ureters 67 47
children with unilateral reflux 33 17
children with bilateral reflux 17 15
children with II grade of reflux 3
children with III grade of reflux 15
children with IV grade reflux 13 10
children with V grade reflux 4
hospitalization in days (average) 1.5

and 14 were male (average age of 4.7 years). Reflux was
diagnosed on the right ureter in 20 patients, 13 children
had reflux on the left ureter and 17 children had bilateral
reflux. VUR grade IV was determined in 13 patients. The
number of children with VUR grade V was 31. All chil-
dren were treated with intravesical and extavesical rein-
plantation of the reflux ureter into the bladder wall. Poli-
tano-Leadbetter access was used. The average time of ho-
spitalization for these patients was 9 days (Table 1).

32 patients (47 ureters) were treated with endo-
scopic treatment with submucosal injection of copoly-
mer dextranomer/ hyaluronic acid at the junction of re-
flux ureter with the bladder — “STING” procedure. 25
patients were female (average age of 6.1 years) and 7
were male (average age of 4.7 years). This study inclu-
ded only children which were applied to monitoring
for the overall protocol. Reflux was diagnosed on the
right ureter in 7 patients, 10 children had reflux on the
left ureter and 15 children had bilateral reflux. Of the-
se, three were grade 11, 15 were grade 111, 10 had grade
IV and 3 children had grade V VUR. One patient with
grade IV VUR of the left ureter was diagnosed with
hypoplasia of the left kidney. The average time of hos-
pitalization for these patients was 1.5 days.

Open surgical technique

Open surgical technique was used to increase the
length of intravesical ureter. All patients were treated
with intravesical reinplantation of the ureter into the
bladder wall. Politano-Leadbetter access was used. The
average time of the intervention was about 90 minutes in
unilateral reflux and in bilateral, surgery lasted 120 min-
utes. During the operation, nearly all patients were gi-
ven at least one unit of blood and/ or blood derivatives.

After the open surgical technique all patients rece-
ived double antibiotic therapy. The need for analgesics

lasted for 3 to 4 days. Hematuria was noted also in all
children. Its duration was 3 to 5 days. The majority of
children were given an additional unit of blood and/ or
blood derivatives. Urinary catheter is extracted in the
sixth postoperative day. Retrovesical drain is extracted
the next day. Ureteric stent was extracted in average
the eighth postoperative day. After removing the
stents, control ultrasonography was performed. Com-
plete blood count, by examining the renal function: de-
gradation products (urea and creatinine), examination
of urinary sediment was made every second day.

The final result in these patients meant a reduction
of 3 degrees of the initial degree of VUR, mostly Grade
V to grade II or I. Average time of hospitalization for
these patients was 9 days (from 5 to 13 days).

One act surgery was used in 33 patients with VUR
of the left or right ureter, and bilateral VUR was pres-
ent in 17 patients. 12 cases were treated preliminary
with uretero—cutaneo—stoma. In bilateral uretero—cuta-
neo—stomas, reimplantation was done in two consecu-
tive acts, separately for each ureter.

Treatment in two acts was indicated because of
the existence of extreme expansion of the diameter of
the lumen of the ureter, severe hydronephrosis or poor
general health of patients.

Desired result represented the achievement of
proportion for the length of the submucosal tunnel of
the ureter to the ureter - 4-5:1. With the open surgical
tehnique 62 ureters showed lowering the rate of VUR
by two or more grades. In 5 ureters the results were not
satisfying, due to progressive rising of VUR grade af-
ter the surgery (3), VUR on the contralateral ureter (2).

Endoscopic treatment

32 patients (47 ureters) were treated with endo-
scopic treatment with submucosal injection of copoly-
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mer dextranomer/ hyaluronic acid in the mouth of the
reflux ureter, - “STING” procedure.

In endoscopic treatment, there was no need for post-
operative antibiotic therapy or analgesics. There was no
need to ordinate blood and/ or blood derivatives. Antibio-
tic prophylaxis was given before treatment. Patients rece-
iving anticholinergics continued with their therapy.

The final result in these patients meant a decrease
of 2 degrees of the initial degree of VUR, usually from
grade IV to grade Il or .

The evaluation of the results of the treatment was
done mainly according to the following criteria: redu-
ced grade of reflux, maintaining renal function, absen-
ce of urinary infection and postoperative complicati-
ons (contralateral reflux, ureteral obstruction, additio-
nal disorders, and dysfunctional bladder).

After discharge from our department, all patients
were monitored with ultrasonography review 7 days
after surgery (to verify the presence of a bolus) and six
weeks after the intervention (to determine the extent of
possible hydronephrosis). Radio isotopic cystography
was performed 6 months after surgery. In cases where
the finding was inconclusive, voiding cystourethro-
gram was performed.

Out of all treated 76 children, 56 (80 ureters) con-
ducted over the whole monitoring protocol. The reduc-
tion of 2 levels with VUR endoscopic procedure or 3
degrees in open surgical technique and absence of po-
stoperative complications is accepted as a good result
(3). In open surgical technique, 40 ureters (93.8%) ac-
hieved a good result.

Endoscopy definitely solved the problem in 34
ureters or 70% of the patients. VUR has been detected
again on the 13 operated ureters or more often on the
contralateral ureter. They were successfully treated
with re-endoscopy.

DISCUSSION

Treatment of children with reflux tends to prevent
kidney infection, kidney damage and complications
caused by kidney damage. Treatment includes pharma-
cotherapy, surgical treatmant and monitoring. Greenfi-
eld and Wlaker united several general principles for the
treatment of children diagnosed with VUR (3). Sponta-
neous resolution of VUR in about 70% is common in
children younger than 5 years and in lower grade reflux
(gr. 1, gr. 2), grade 3 have spontaneous resolution of
50%, and less likely in children over 5 years. It is unli-
kely that expressed reflux will spontaneously with-
draw. Sterile reflux generally does not lead to reflux
nephropathy, long-term antibiotic prophylaxis in chil-
dren is safe and surgery that corrected VUR is highly
successful (10, 11).

Drug therapy with antibiotic prophylaxis is consi-
dered successful if the child does not get an infection;
do not develop kidney damage and scarring in the pa-
renchyma and VUR spontaneously quit (4).

Anticholinergic and bladder training can amelio-
rate the symptoms of dysfunctional voiding and reduce
the risk of infection.

Open surgery involves modification of dysfuncti-
onal uretero-vesical circuit, which creates a ratio of 4:
1 to 5:1 in length for intramural ureter to the diameter
of the ureter (6).

Endoscopic correction of VUR is injection of nat-
ural or synthetic substances in the posterior muscle
wall of the uretero-vesical circuit. Subsequent swelling
suppresses and elevates the urethral lumen so that it
prevents reflux.

Depending on sex, age of the patient, grade of re-
flux, the changes in the renal parenchyma, systemic
changes that can note in the presence of VUR will deci-
de which type of treatment would be an appropriate cho-
ice for a particular patient. Each treatment is indicated in
varying degrees of development of the disease (9).

Although statistics shows that open surgical tech-
nique is superior to “STING” procedure, however en-
doscopy proved better in terms of time of verticaliza-
tion of the patients, the need to receive additional drug
therapy, blood loss during operation and the duration
of the operation (11). But we cannot favor any operati-
onal method because we believe that both methods ha-
ve their indicational area in appropriate developmental
stage of VUR (10).

CONCLUSION

Open surgical procedure is reserved for more
complicated VUR cases (grade [V-V), and for patients
with previously failed endoscopic procedure. This sur-
gical method is superior in terms of satisfactory end re-
sults. This is relatively inexpensive method, but the ti-
me of verticalization of the patients, the need to receive
additional drug therapy, long time of operation and an-
esthesia, grow up the cost.

Endoscopic treatment (“STING” procedure) can
be applied in patients with VUR grade greater than 2,
but with previously failed conservative treatment and
other conditions. Deflux product is expensive, but the
one-day surgery, short time of operation and anesthesia
reduces the hospital costs. Patient assessment and deci-
sion on which method will be used should always be
made individually for each child.
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Sazetak

EVALUACIJA DVE HIRURSKE PROCEDURE U LECENJU
PRIMARNOG VEZIKOURETERALNOG REFLUKSA KOD DECE:
PETNAESTOGODISNJE ISKUSTVO

Memeti Shaban,"’ Petrovski Mile,l Petrovski Pero,1 Simeonov Risto,1 Kamilovski Marjan,l
Todorovic Lazar, Ziberi Jetmir, Ristevski Toni,' Lumani Njomza,l Mihajlova Mila, Ristovska Gordana’

! University Clinic for Pediatric Surgery, Faculty of Medicine — Skopje,
“Ss. Cyril and Methodius” University — Skopje, Republic of Macedonia
* Institute of public health of Republic of Macedonia, Skopje, Republic of Macedonia

Cilj: Cilj studije je bio procena uspe$nosti dva
razli¢ita hirurSka tretmana vezikoureteralnog refluksa
(VUR), kroz stopu uspesnosti i ishod le¢enja.

Metode: Retrospektivna studija o deci s primarnim
VUR-om i njihovo hirursko le¢enje od 1999. do 2014.
godine, na Univerzitetskoj Klinici za deciju hirurgiju u
Skoplju. Ukupno 76 dece (114 uretera) s VUR-om, u ra-
sponu od drugog do petog stepena, je le¢eno hirurski.
Od toga 44 pacijenta (67 uretera) je le¢eno otvorenom
hirur§kom tehnikom, a 32 pacijenta (47 uretera) je endo-
skopski le¢eno “Sting” procedurom. Analizirani su sle-
deci parametri: trajanje intervencije, trajanje hospitali-
zacije, potreba za kori§¢enjem antibiotika i analgetika u
terapiji i potreba za transfuzijom krvi i krvnih derivata.
Rezultat hirur$kog le¢enja je takode pracen. Dobrim re-
zultatom se smatra smanjenje VUR-a za 2 stepena upo-
trebom endoskopske metode ili 3 stepena kod pacijenata
le¢enih otvorenom hirur§kom tehnikom.

Rezultati: Pacijenti leCeni otvorenom hirur§kom
procedurom, bili su hospitalizovani u proseku 9 dana
(raspon od 5 do 13 dana). Sva deca su dobila dvostruku
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Abstract: Purpose: Discordance with the guideli-
nes and underutilization of pharmacotherapy for sec-
ondary prevention frequently exists in clinical practi-
ce. Aim of our study was to assess the prescription rou-
tine and drug utilization patterns for antiplatelets and
peroral anticoagulants in tertiary medical center speci-
alized for cardiovascular rehabilitation.

Methods: study included 96 consecutive patients
scheduled for cardiovascular rehabilitation in period
1-6 months after the acute treatment for ischemic 87
(80.2%) and valvular heart disease 18 (19.8%). Pati-
ents were divided according to etiology of heart disea-
se and type of acute cardiovascular treatments (conser-
vative, percutaneous coronary interventions (PCI) and
surgery).

Results: Dual antiplatelet therapy was the most
commonly applied regimen in 84 (87.5%) of conserva-
tively treated myocardial infarctions, 47 (61.9%) of
percutaneous coronary interventions (PCI) and 13
(58.9%) of surgically treated group (p > 0.05). Among
studied group of patients significant differences in uti-
lization were found for warfarin, or combinations of
antiplatelets with warfarin (p < 0.001), as well as stud-
ied etiologies of heart disease (p < 0.001), whilst there
were no differences for those groups for studied anti-
platelets drugs (p > 0.05). All four of patients that rece-
ived triple therapy (4.17%) were from surgical group.
Underutilization of antiplatelets in ischemic heart dise-
ase was at 11 (14.3%) what was congruent with the de-
veloped industrial nations.

Conclusions: Acute cardiovascular treatment type,
but not heart disease etiology, had significant influence

Prihvaéen/Accepted 20. 05. 2016. god.

on subsequent prescription routine. Decreased use of
pharmacological agents for secondary prevention in
surgical patients was revealed. Drug utilization ana-
lyzes can offer improvement in optimizing medical tre-
atments, quality of care and decrease unnecessary
polypragmasia, as well as improve economical effici-
ency of medical management.

Key words: drug utilization (DU) review; antiplate-
lets (AP); anticoagulants; warfarin; cardiovascular reha-
bilitation; ischemic heart disease; valvular heart disease.

INTRODUCTION

Antiplatelets (AP) and oral anticoagulants (OA)
make inevitable components of successful long term
management of various atherosclerotic born diseases
(1). Named groups are among the most frequently pre-
scribed therapy in prolonged course worldwide, thanks
to efficiency in prevention of thrombogenic complica-
tions through primary, secondary or tertiary settings
(2). However, occurrence of re-thrombosis is still not
completely diminished by monotherapeutic approach,
even with optimally selected dosage and treatment du-
ration (3). Dual antiplatelet therapy using acetylsa-
licylate and thienopyridine considerably improves tho-
se outcomes, in terms of rate of major cardiovascular
complications (4). Overall risk for developing major
thrombotic complications on the other hand is becom-
ing excessively increased, due to multifaceted relati-
ons. Complex associations include growth in number
of population with earlier cardiovascular treatments,
burden of more than a few of chronic comorbidities, di-
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sease chronicity, as well as the ageing of population.
The triple drug regimens, comprising from anticoagu-
lant and two antiplatelets, were introduced for second-
ary and tertiary prevention of casuistic with prominent
pro-thrombotic risk (5). Although the antithrombogenic
effect of triple combination is more powerful, at the sa-
me time the prevalence of clinically important bleedings
is unpleasantly increased. Triple antithrombotic therapi-
es are dominantly matter of debates in regard to ideal
combinations of drugs, dosage titrations or duration.

Costs of health care for advanced atherosclerotic
process (including cerebrovascular and ischemic heart
disease) tend to be additionally increased, and of rever-
se relation with the continuous adherence to establis-
hed preventive measures (2). Underutilization of phar-
macological secondary prevention is frequently found
in clinical practice; moreover it is responsible for diffe-
rences in prevalence of cardiovascular diseases, morbi-
dity or mortality, which are found between various na-
tions (6). There is a relative lack of data in studies con-
cerning applying of secondary preventive measures
from transitional European countries. The aim of our
study was to assess drug utilization patterns for antipla-
elets and peroral anticoagulants in tertiary medical
center specialized for cardiovascular rehabilitation
from Croatia. Additionally, combined effects of anti-
platelet-anticoagulant therapy were studied in relation
with cardiovascular risk factors, comorbities and clini-
cal diagnostics.

PATIENTS AND METHODS

This was phase IV, open, not randomized and not
controlled investigation, having one treatment arm. It
included patients scheduled for cardiovascular rehabil-
itation subsequent to treatment for ischemic or valvular
heart disease. Indications coverage included patients
after implantation of stent for acute coronary syndrome
or chronic ischemic heart disease, as well as those with
surgical revascularization for coronary artery disease,
and patients with valvular surgery (primary procedure,
or as combined procedure with surgical revasculariza-
tion. Procedures included implantation of prosthetic
valves (animal or synthetic), valvuloplastic (using ring,
artificial cordes or other). Study timeline included pe-
riod from 1-6 months after the acute treatments. Pati-
ents were examined by team of experienced specialists
including internists, cardiologists and psychologist
prior to inclusion. Diagnostics included medical his-
tory (evaluation of underlying chronic conditions, car-
diovascular risk factors and relevant comorbidities),
transthoracic echocardiography, anthropometrics, lab-
oratory and electrocardiography. Medical history in-
cluded evaluation of underlying chronic conditions,

cardiovascular risk factors and relevant comorbidities.
Population was analyzed through groups of cardiovas-
cular acute treatments and structure of antiplatelets and
anticoagulant therapy.

Patients with severe acute illness or chronic con-
ditions considered as contraindications for cardiovas-
cular rehabilitation were not included. Those namely
were: unstable angina (acute and chronic of Canadian
Cardiac society-CCS 1II to IV grade), hemodynami-
cally significant pericardial effusion, decompensated
heart failure (New York heart association-NYHA 111
and IV grade), hemodynamic instability, significant di-
sorders of rhythms (ventricular fibrillation, sustained
ventricular tachycardia, significant bradycardia in
need for pacemaker), decompensated diabetes (untrea-
ted hyperglycemia, hypoglycemia, ketosis), thyroid di-
sorders (untreated hyperthyreosis, hypotyreosis), sig-
nificant acid base misbalance (acidosis or alkalosis),
advanced or end stage respiratory disease (chronic ob-
structive disease of Global Initiative for Chronic Ob-
structive Lung Disease-GOLD III and IV grade, untre-
ated asthma, pulmonary hypertension, pulmonary em-
bolism, pleural effusion, pneumonia, active tuberculo-
sis), acute febrile illnesses (sepsis, flu, urinary infecti-
ons), end stage renal disease (in need for dialysis), ma-
lignant disease (untreated, being in remission for less
than 2 years, metastatic cancer), edema (peripheral,
ascites or anasarca), severe hematologic or rheostatic
disorders (severe anemia, patients that had transfusion
after the first postoperative week, pronounced increase
or decrease of any type of blood cells i.e. leucopenia
and leucosis, as well as others) and those with signifi-
cant early postoperative surgical complications (wo-
und dehiscence, renal failure, surgery scission-related
bleeding, infection/sepsis).

Main outcome measures

Drug utilization analyzes: Prescription analyzes
included prevalence of proton pump inhibitor,
ACE-inhibitor/sartan, beta blocker, calcium antago-
nists, loop diuretic, antidiabetics, acetylsalicylate/thie-
nopyridine and peroral anticoagulant i.e. warfarin.
While quoted drugs use was assessed as therapeutic
group, and there were no additional individual ana-
lyzes, the rate of specific antiplatelets, peroral anticoa-
gulant and their combinations were analyzed. Psycho-
neuromodulatory therapy was not included in analyzes
(anxiolytics, hypnotics).

Anthropometrics: Measurements of body weight
were given in kilograms, height in meters and body
mass index (BMI) calculated (kg/mz). Waist and hip
circumferences (WC, HC) and ratios (WHR) were pre-
sented in centimeters.
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Laboratory diagnostics: Samples were taken in
morning hors 07:30-08:30 AM in fasting patients. Ro-
utine comprised from: Complete blood count (CBC)
with number of erythrocytes (ERC) multiplied by 107,
hematocrit (HCT) in L/L, mean corpuscular erythrocyte
volume (MCV) in fL, number of platelets (PLT) multi-
plied by 10”; leukocyte count (LKC) multiplied by 10°.
Biochemical analyzes comprised of alanine aminotran-
sferase (ALT) in [U/L at 37°C, aspartate aminotransfera-
se (AST) in IU/L at 37°C, gamma glutamyltransferase
(GGT) in IU/L at 37°C, serum glucose in mmol/L, total
cholesterol (CHOL) in mmol/L, low density lipoprotein
(LDL) in mmol/L, high density lipoprotein (HDL) in
mmol/L, triglycerides (TG) in mmol/L, creatinine (CR)
in umol/L, urea in mmol/L, uric acid (UA) in pmol/L
and thyroid stimulating hormone in mIU/L.

Cardiovascular risk: assessment included preva-
lence of hypertension, hypercholesterolemia, chronic
renal disease (CRD), treated diabetes mellitus, glucose
intolerance, smoking history, chronic obstructive pul-
monary disease, any disturbance of psychological pro-
file (DPP), known atherosclerotic process and throm-
bosis (medical history of clinically overt peripheral ar-
tery disease, cerebrovascular stroke, carotid artery ste-
nosis and pulmonary artery embolism), atrial fibrilla-
tion, past myocardial infarction, preserving of systolic
function of the left ventricle (cutoff point set at 50%).

Echocardiography: Transthoracic echocardio-
graphy assessments were done by two experienced car-
diologists on Toshiba “Artida” equipped with 3 MHz
cardiology probe, following general recommendations
by American Society for Echocard1ography and Euro-
pean Association of cardiovascular i 1mag1ng

Ethical issues: Study was approved by ethical
committee of the University Hospital “Thalassothera-
pia Opatija” in line with the good clinical practice gui-
delines. Patients were included upon signing of written
informed consent. There were no financial compensa-
tions, supports or grants for patients and authors enga-
ged in the study. Study was not performed on behalf of
any other parties than presented.

Statistical analyses: Population and groups were
studied with descriptive statistic and presented as means
and standard deviations. Population demographic, comor-
bidities, and nutritional risk screen was tested for differen-
ces with Chi square tests accordingly. Data on anthropom-
etrics, laboratory, echocardiography and remainder nume-
ric data were analyzed for differences by Mann-Whitney U
test or Kruskal-Wallis ANOVA by ranks. Correlation of the
anticoagulant or antiplatelets therapy with clinical diagno-
stics and outcomes was done by Spearman Rho. P value
less than 0.05 was considered significant. Statistical analy-
ses were done by experienced statistician using Statistica
10 for Windows and IBM-SPSS12 v20.

Table 1. Characteristics of the patient sample (n = 96) and studied groups

Total Treatments Kruskal Wallis Discase Chi
N=96 Conservative PCI Surgery ANOVA Ischemic Valvular square
N (%) N (%) N (%) N (%) by ranks N (%) N (%) q
<44 5(5.2%) 0 (0.0%) 1 (2.4%) 4(8.7%) 2(2.6%) 3(15.8%)
Age group  45-65 44 (45.8%) | 3(37.5%) | 26(61.9%) | 15(32.6%) 0.161 37(48.1%) | 7(36.8%) 0.063
> 65 47 (49.0%) | 5(62.5%) | 15(35.7%) | 27(58.7%) 38(49.4%) | 9 (47.4%)
<25 19(19.8%) | 3(37.5%) 6(143%) | 10(21.7%) 13(16.9%) | 6(31.6%)
_ 0, 0, 0 0, 0 0
BMI 25-30 56 (58. 30A)) 5(62.50&) 21 (SO.OOA)) 30 (65.02A]) 0.020 45(5 840A)) 11 (57. 90/) 0316
grade 30-35 15 (15.6%) 0(0.0%) 11(26.2%) 4(8.7%) 13(16.9%) | 2(10.5%)
>35 6 (6.3%) 0(0.0%) 4(9.5%) 2 (4.3%) 6 (7.8%) 0(0.0%)
Nicotine Non-smoker 16 (16.7%) | 1(12.5%) 6 (14.3%) 9 (19.6%) 10(13.0%) | 6(31.6%)
histo Active smoker | 35(36.5%) | 3(37.5%) | 22(52.4%) | 10(21.7%) 0.264 30(39.0%) | 5(26.3%) 0.139
Y Former smoker | 45(46.9%) | 4(50.0%) | 14(33.3%) | 27(58.7%) 37(48.1%) | 8(42.1%)
Chronic obstructive
pulmonary disease 0 ) 0 0 0 0
Attrial hypertension 2(333 OA)) 2(25.0 ?) 5(35.7 OA)) 5(32.6 f]) 0.834 25(325 OA)) 7(36.8 ?) 0.717
Hyperlipoproteinemia 6(89.6%) | 8(100.0%) 1(97.6%) 7(80.4%) 0.020 73 (94.8%) | 13 (68.4%) 0.001
Cl}'lllI‘)OHiC renal discase 94(97.9%) | 8(100.0%) | 41(97.6%) | 45(97.8%) 0.910 77(100.0%) | 17 (89.5%) 0.004
Diabetes mellitus 43 (44.8%) | 1(12.5%) | 14(33.3%) 8 (60.9%) 0.058 30 (39.0%) | 13 (68.4%) 0.021
Glucose infolerance 5(26.0%) | 3(37.5%) 0(23.8%) 2(26.1%) 0.724 25 (32.5%) 0 (0.0%) 0.004
Metabolic syndrome 34 (35.4%) 4(50.0%) 5(35.7%) | 15(32.6%) 0.639 27 (35.1%) 7(36.8%) 0.885
Known corgt?a atte 3(65.6%) | 5(62.5%) 8 (66.7%) 0(65.2%) 0.972 55(71.4%) | 8(42.1%) 0.016
discase Ty artery 9(82.3%) | 8(100.0%) | 42(100.0%) | 29 (63.0%) <0.001 77(100.0%) | 2 (10.5%) <0.001
Past myocardial infarction 2 (64.6%) | 8(100.0%) | 42(100.0%) | 12(26.1%) <0.001 60(77.9%) | 2(10.5%) <0.001
Atheroi’hrombotic disease 4 (35.4%) 1 (12.5%) 11(262%) | 22(47.8%) 0.040 30 (39.0%) 4(21.1%) 0.144
. _— 5(5.2%) 0(0.0%) 1 (2.4%) 4 (8.7%) 0.328 4(5.2%) 1(5.3%) 0.990
Atrial fibrillation
F{?E?id;éjtshc function | 66 68.8%) | 5(625%) | 25(595%) | 36(78.3%) 0.157 S1(66.2%) | 15(789%) |  0.284
0

PCI — percutaneous coronary intervention; CABG — coronary artery bypass surgery; VS — valvular surgery; LVEF — left ven-

tricle ejection fraction
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RESULTS dyspeptic symptoms within medical history, no recor-
. ded reflux esophagitis (verified by endoscopy).
Patients phagitis ( Y Py)

Mean age of patient was 63.1 years, with range
23-86. There was more of male patients, 70 (72.9%),
than female 26 (27.1%). Patients were scheduled for
cardiovascular rehabilitation in the timeline 1-6
months after heart surgery; median period at inclusion
was 2.4 months. There were 77 patients (80.2%) with
acute treatment for ischemic heart disease and 18
(19.8%) for valvular heart disease; with total of 46
(47.9%) surgical treatments; 42 (43.8%) percutaneous
coronary interventions and 8 (8.3%) of conservatively
treated myocardial infarctions. Coronary artery bypass
surgery (CABG) was performed in 28 patients (29.2%),
of which combined operation with valvular surgery
(VS) was performed in 1 (1.1%). Results of cardiovas-
cular diagnostics among studied groups of patients are
presented in the Table 1.

There were no patients with clinically overt acute
gastrointestinal hemorrhage. There were no reports on

Cardiovascular diagnostics

Differences in diagnostics among studied groups
of acute treatment and etiologies of heart disease are
presented in the Table 2, including the appraisal of cli-
nical relevance.

Antiplatelet and anticoagulant therapy

Significant differences were found in use of anti-
platelets (any AP agent) and previous treatments (p <
0.001); in 36 (85.7%) patients with PCI, 7 (87.5%) of
patients with conservative treatment and 30 (65.2%) of
surgically treated. Peroral anticoagulant (warfarin)
therapy was used only in surgical patients, with preva-
lence of 24/46 (52.5%). Significant difference was fo-
und on basis of heart disease etiology for prevalence of
warfarin 8 (10.4%) vs. 16 (84.2%); (p < 0.001) for
ischemic and valvular backgrounds respectively. There

Table 2. Clinical diagnostics within studied groups of treatments and etiology of heart disease

Total Treatments Kruskal Disease
: Wallis . Mann
N=96 Conservative PCI Surgery ANOVA Ischemic Valvular Whitney
Mean + SD Mean + SD Mean + SD Mean£S8D | byranks | Mean+SD Mean + SD U test
n (coronary risk factors) 62+1.6 6.8+0.9 68+1.2 5719 0.018 6.7£1.2 43£19 <0.001
Age (years) 63.6+11.5 700+11.5 62.0+8.7 64.0+134 0.080 642+98 61.0+£16.8 0.971
Height (m) 1.70 £0.10 1.66 +0.10 1.67£0.08 1.72+£0.10 0.024 1.69 +0.09 1.72£0.11 0.639
Weight (kg) 80.3+13.0 7324128 80.5+12.1 812+13.7 0.338 81.0+12.1 7744163 0.153
BMI (kg/mz) 279+3.7 259+25 289+39 273+35 0.028 283+3.7 262+3.0 0.012
Waist circumference (cm) 100.7+9.1 97.5+6.8 101.9+9.8 100.1 +£8.7 0.348 101.6 £ 8.8 96.8+£9.5 0.065
Hip circumference (cm) 101.9+114 99.9+6.3 104.0 £ 6.6 100.3 +14.8 0.146 103.1+6.4 97.1+£21.8 0.242
VHR (n/n) 1.0£0.1 0.98 £0.08 0.98 +0.07 0.98+0.07 0.995 0.99 +£0.07 0.95+0.07 0.035
Erythrocytes count (n*1012) 4.39+0.60 4.45+0.56 455+0.53 423+0.64 0.021 441+057 431+0.73 0.459
Hematrocryte (n/n) 0.39+0.05 0.40 £0.04 0.41£0.04 0.37£0.05 0.005 0.39£0.05 0.37£0.06 0.104
Mean corpuscular volume (fL) 88+ 11 91+4 88+ 10 87+13 0.498 88+ 12 89+6 0.937
Leukocytes (n*1012) 7.93+247 746+2.12 7.87+235 8.06+2.66 0.896 8.06+2.43 737+2.63 0.208
Platelets (n*109) 302+ 136 278 £113 259 +£81 346 £ 165 0.060 305 £ 141 287+114 0.797
Glucose (mmol/L) 65+1.2 6.7+0.9 65+1.4 6.5+1.1 0.635 6.7+13 59+04 0.008
Creatinine (umol/L ) 1141+49.6 | 100.8+28.5 | 111.1+£584 | 119.1+£43.6 0.032 1145+545 | 1122+212 | 0.187
Triglycerides (mmol/L) 14+0.8 1.52+0.70 1.28+0.61 1.59+0.98 0.264 1.39+0.63 1.68+1.35 0.861
Cholesterol (mmol/L) 43+12 3.76£0.73 393+£1.23 470+£1.21 0.002 407+1.13 5.14+132 0.001
HDL-cholesterol (mmol/L) 09+04 0.89£0.30 0.95+0.32 0.88 £0.52 0.526 0.88 £0.34 1.04 £0.67 0.390
LDL-cholesterol (mmol/L) 22+1.1 1.69£0.75 1.96+1.18 2.60£0.92 0.001 2.10+1.08 2.84+0.88 0.002
AST (IU/L at 37°C) 293 +81.1 21.63+8.02 | 2221+646 |37.07+117.19| 0.203 20.82+7.07 |63.58+181.63| 0.254
ALT (IU/L at37°C 36.9+£523 | 28.00+£13.95 | 32.05+17.46 | 42.93+7344 | 0.896 | 31.64+£16.50 | 58.37+112.61| 0.613
GGT (IU/L at37°C 52.7+54.7 35.38 4321+31.08 | 64.33+70.99 | 0.100 | 51.74+53.19 | 56.47+61.96 | 0.626
LVEDd (mm) 524+4.8 520+64 52,1443 52.8+5.0 0.903 523+4.6 528+5.7 0.723
LVEF (%) 50.7+8.5 475+£12.0 49.1£92 528+6.6 0.102 50.0+8.8 53.6£6.6 0.067
AV PG (mmHg) 147+11.1 123+£55 10.9£10.2 184+11.5 0.001 124+103 23.7+£9.6 <0.001
e/a (n/n) 1.1£0.5 1.1£0.7 1.0£0.5 12+£0.5 0.372 1.1£0.5 13405 0.051

SD — standard deviations; PCI — percutaneous coronary intervention; CABG — coronary artery bypass surgery; CS — clinically
significant difference; NS — clinically not significant difference; BMI — body mass index; ALT — alanine aminotransferase in
IU/L at 37°C, AST — aspartate aminotransferase in IU/L at 37°C, GGT — gamma glutamyltransferase in IU/L at 37°C, HDL —
high density lipoprotein; LDL — low density lipoprotein; LVEDD — left ventricle end diastolic dimension; LVEF — left ventricle

ejection fraction; AV PG — aortic valve peak flow gradient.
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Table 3. General cardiovascular drugs
Treatments Kruskal Wallis Disease
Conservative PCI Surgery ANOVA by Ischemic Valvular Chi square
N (%) N (%) N (%) ranks N (%) N (%)
Angiontensinogen-convertase
inhibitor/sartan 7(87.5%) 35(83.3%) 17 (37.0%) <0.001 51(66.2%) 8 (42.1%) 0.053
Beta blocker 7(87.5%) 40 (95.2%) 34 (73.9%) 0.023 68 (88.3%) 13 (68.4%) 0.032
Calcium antagonist 3(37.5%) 8 (19.0%) 4(8.7%) 0.086 14 (18.2%) 1(5.3%) 0.165
Loop diuretic 4(50.0%) | 8(19.0%) | 13(283%) 0.171 2026.0%) | 5(26.3%) 0.976
Statin 8 (100.0%) 40 (952%) | 22(47.8%) <0.001 66 (85.7%) 4(21.1%) <0.001
Omega-3/fibrate 3(37.5%) 26 (61.9%) 3(6.5%) <0.001 31 (40.3%) 1(5.3%) 0.004
Nitrate (sublingval and peroral) 4(50.0%) 30(71.4%) 4(8.7%) <0.001 38 (49.4%) 0(0.0%) <0.001
Trimetazidine 5 (62.5%) 3(7.1%) 1(2.2%) <0.001 9 (11.7%) 0(0.0%) 0.117
Proton pump inhibitor 7(87.5%) 10 (23.8%) 30 (65.2%) <0.001 36 (46.8%) 11(57.9%) 0.384
Oral antidiabetics 2(25.0%) 8 (19.0%) 5(10.9%) 0.432 15 (19.5%) 0(0.0%) 0.036
Insuline 1 (12.5%) 3(7.1%) 2 (4.3%) 0.649 6 (7.8%) 0(0.0%) 0.209
Acetilsalycilate (ASA) 7(87.5%) 36 (85.7%) 36 (78.3%) 0.610 64 (83.1%) 5 (78.9%) 0.670
Thienopyridine (T) 7(87.5%) 27(64.3%) | 28(60.9%) 0.351 49 (63.6%) 13 (68.4%) 0.696
Warfarin 0(0.0%) 0(0.0%) | 24(52.2%) <0.001 8(104%) | 16(842%) <0.001
None 1 (12.5%) 5(11.9%) 9 (19.6%) 11 (14.3%) 4(21.1%)
I Acetilsalycilate 0 (0.0%) 10(23.8%) 9 (19.6%) 17 (22.1%) 2(10.5%)
AP-combinations (il 0(0.0%) 1 (24%) 1 (22%) 0.369 2(2.6%) 0(0.0%) 0.552
Dual AP 7(87.5%) 26 (61.9%) | 27(58.7%) 47 (61.0%) 13 (68.4%)
None 8(100.0%) | 42(100.0%) | 22 (47.8%) 69 (89.6%) 3 (15.8%)
Warfarin + Warfarine 0 (0.0%) 0(0.0%) 6 (13.0%) <0.001 3(3.9%) 3 (15.8%) <0001
AP-combinations  Triple 0(0.0%) 0(0.0%) 4.(8.7%) ' 2(2.6%) 2 (10.5%) '
Warfarine + AP 0 (0.0%) 0(0.0%) 14 (30.4%) 3(3.9%) 11(57.9%)
Kruskal Wallis Mann
Mean + SD Mean + SD Mean+SD | ANOVAby | Mean+SD Mean + SD Whitney U
ranks test
N (drugs) 8.1+2.0 6.5+15 48+13 <0.001 6.2+1.7 46+1.5 <0.001
Antiplatelts (%) 118+54 164+5.0 134+10.8 0.308 163+6.7 74+108 0.001
Warfarin (%) 0.0£0.0 0.0£0.0 11.5+12.1 <0.001 1.8+5.5 204+11.0 <0.001
AP+Warfarin (%) 0.0+0.0 0.0+0.0 8.7+16.2 0.001 33+10.7 78£16.1 0.146

SD — standard deviations; n — number; CABG — coronary artery bypass surgery; VS — valvular surgery; AP — antiplatelets;

ASA — Acetylsalicylate acid; T — Thienopyridine

were no differences in studied platelets regimens for stu-
died groups of treatment and disease etiology, while reg-
imens that included peroral anticoagulant therapy sho-
wed significant differences in both studied categories.

Drug utilization analyzes for common cardiovas-
cular group of drugs was studied in connection with
type of previous cardiovascular treatment (percutaneo-
us coronary interventions or surgery-coronary artery
bypass graft and/or valvular surgery) and etiology of
heart disease (ischemic or valvular). According to type
of cardiovascular treatment, there were significant dif-
ferences for angiontensinogen-convertase inhibi-
tor/sartan; beta blockers, antilipid drugs, antianginals
and warfarin. On the other hand, when etiology of hea-
rt disease was studied, significant differences were fo-
und for beta blockers, nitrates, antilipid drugs, peroral
antidiabetics and warfarin.

Relative shares of specific representatives and
drug combinations of all studied group of drugs and
their combinations are shown in the Table 3.

During the study course, we did not have any case
of clinically significant bleeding (intracerebral, peri-
cardial, pleural, abdominal, and gastrointestinal) and
no blood transfusions. Cases of bleeding associated
with surgical treatment complications (early complica-
tions, in first postoperative week) that had to be mana-
ged by surgery were not included in the study.

DISCUSSION

Current study for the first time systematically ana-
lyzed utilization of antiplatelets and anticoagulant gro-
up in patients with secondary prevention and rehabili-
tation from Croatia. Share of antiplatelets agents was
in range from 10-17%, while peroral anticoagulants
made about 12% of total prescriptions. Relative porti-
ons of antiplatelet and anticoagulant group were grea-
ter in the postsurgical group, which in part represents
suspected underutilization of antilipemics, beta bloc-
kers and angiotensin-convertase inhibitors/sartans; pa-
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rallel with decrease in total number of drugs per patient
(8). Consumption of antiplatelets was greater in the
group of patients with ischemic heart disease, conver-
sely to the warfarin which was more commonly used
with valvular operations. Additional factor that favo-
red peroral anticoagulants was presence of atrial fibril-
lation which was pounded more frequently in surgical
patients, especially ones with ischemic heart disease.
Interestingly, there were no differences in consumption
of antiplatelets or their combinations within studied
groups of cardiovascular treatment or the etiology of
heart disease. Warfarin and its combinations showed to
be plentifully related with cardiovascular treatment, as
well as through etiology of heart disease. Relations of
anticoagulant therapy with laboratory parameters seem
to represented acute treatments backgrounds i.e. grea-
ter prevalence of surgical treatments, than the effects of
therapy per se.

Consumption of acetylsalicylate acid varied from
87.5% of conservative treatments down to 78.3% in
surgical and was of similar ranges between the ische-
mic heart disease and valvular. Rate of underutilization
for acetylsalicylates was 13% for the ischemic group.
Low dose acetylsalicylic acid (ASA) (75-100 mg) acts
as irreversible inhibitor of the cyclooxygenase-1
(COX-1) in platelets (9). Additional mechanisms that
might exhibit the cardiovascular protection include an-
ti-inflammatory and tissue remodeling/reparation ef-
fects by inhibition of the expression of inducible nitro-
us oxidase (INOS), inhibition of activation of nuclear
factor kappa-beta (NF-kB), with initiation of acute
phase response and inhibition of neutrophil activation
(10, 11). Large scale meta-analysis reported on benefi-
ciary effects of acetylsalicylic acid in primary preven-
tion of serious adverse atherothrombotic complicati-
ons, pointing out the prevalence of first non-fatal
myocardial infarction, stroke, cardiovascular death (12).
Furthermore, owing to conceptualization shift to pre-
ventive actions in the “cardiovascular continuum” ASA
is now-days recommended therapy by evidence based
merits for patients that did not survive the cardio-cere-
bro-vascular or peripheral artery event, nonetheless bear
the increased scores of 10-years cardiovascular hazard
due to prevalence of combined risk factors or chronic
comorbidities, particularly diabetes (13, 14). Over and
above, the group of individuals with arterial hyperten-
sion of high risk grade also showed long-term benefits
in preventive therapy with acetylsalicylate acid (15). Se-
condary prevention considers the lifelong therapy with
antithrombotic agent, outlining only the importance for
remaining short and long term patency of the implanted
intracoronary stent or coronary bypass grafts (16, 17).
Despite the predictable complications, dominantly in
terms of gastric and enteric mucosal lesions, nephro-

pathy and salicylism in the adults, underutilization of
acetylsalicylate acid is commonly found in clinical
practice (18). The latter was predicted to save up to
10.000 of lives each year in the population of 350 mil-
lion, if the theoretical sustained coverage would be equ-
al to entire set of patients surviving the acute coronary
syndrome (19). Another important problem is around
acetylsalicylate acid lesser treatment efficiency i.e. aspi-
rin resistance, which could be of clinical and laboratory
types. Latter could happen in relation with patients’ cha-
racteristics (alternation in platelets production or func-
tion, genetic alternations in metabolism of drugs, diabe-
tes mellitus, nicotinismus, some food and beverages as
grape juice or alcohol), and drug-drug interactions (with
non-steroidal anti-inflammatory drugs, some type of
statins, and proton pump inhibitors) (20, 21, 22, 23). Si-
milar scenarios occur with other antiplatelet drugs, as
well as their combinations (24, 25).

Dual antiplatelet therapy consisting of ASA and
Clopidogrel was the most commonly used antiplatelet
modality in our patients, making 62% in ischemic heart
disease, and of nearly equal ranges among studied gro-
ups of cardiovascular treatments (26). Clopidogrel is
irreversible thienopyridine blocker of P2Y12 protein,
adenosine diphosphate (ADP) chemoreceptor on plate-
let cell membranes (27). Drug is used for prevention of
thromboembolic events such as cerebrovascular stro-
ke, peripheral artery disease or acute coronary syndro-
me, as well as for improvement of the short and long
term patency of implanted intracoronary stents (28,
29). Increased consumption of dual antiplatelet combi-
nations in 57% of surgical patients and 68% of valvu-
lar, might be prominently explained through prevalen-
ce of atherothrombotic disorders and atrial fibrillation
in these groups. Benefits of dual antiplatelet therapy in
remaining of the bare metal stent patency beyond the
period of 6-12 months are less evident; however future
studies comprising of populations with surgical reva-
scularization, prevalence of comorbidities and the ex-
tent of atherosclerotic process would be valuable in or-
der to increase the cost-efficiency (30).

Position of peroral anticoagulant therapy with an-
tagonist of the K vitamin in secondary prevention of
cardiovascular diseases is still matter of consultations
due to unanimous conclusions (31). Studies showed
lack of coherence in evidences about net benefit in ma-
jor cardiovascular events versus bleeding which was
mainly corresponding with the dosing regiments i.e. at-
tained levels of international normalized ratios (INR)
(32). Supplementary controversies of vitamin K antag-
onists could be found in the reported advancement in
atherosclerosis or thrombus stability through inhibi-
tion of matrix Gla-protein (MGP) and subsequent vas-
cular calcification (32, 33). The triple combination also
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brings certain challenges and questions in terms of leg-
islative. Although some professional societies recom-
mend triple therapy in some instances, the labeling di-
rectives of drugs, produced by various companies do
not imply preferring the use of such combinations due
to similar safety concerns (bleeding risk).

Although the study settings represent the non-ran-
domized cohort of patients on cardiovascular rehabili-
tation, most of the comorbidities were found to be of si-
milar national prevalence within earlier reports (33,
34). Most of risk factors from the modifiable cluster
were still found to be of high prevalence, particularly
continuous nicotine abuse in 36% of patients. In addi-
tion, 23% of patients were obese and 58% overweight,
diabetes 26%, glucose intolerance 35%, metabolic syn-
drome 66%, and chronic renal disease 45% (6,35).

In conclusion, utilization of acetylsalicylate acid
therapy was found to be of similar range in compare
with the most developed industrial nations. Dual anti-
platelet therapy was the most common prescription rou-
tine. Triple therapy was used to less degree, in patients
of secondary or tertiary prevention, mostly ones with
atrial fibrillation. Acute settings cardiovascular treat-
ment was shown to influence the prescription routine,
apart from heart disease etiology, raising concerns about
the decreased use of available pharmacological agents
in secondary prevention of the post-surgical patients.
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Uvod: Neslaganje sa smernicama i neoptimizaci-
ja farmakoterapije u sekundarnoj prevenciji ¢esto po-
stoji u klini¢koj praksi. Cilj istrazivanja bio je proceniti
obrazac propisivanja i utilizacije antitrombocitnih le-
kova i peroralne antikoagulantne terapije u tercijarnom
medicinskom centru specijalizovanom za kardiova-
skularnu rehabilitaciju.

Metode: u studiju je uklju¢eno 96 uzastopnih bo-
lesnika zakazanih za kardiovaskularnu rehabilitaciju u

razdoblju od 1 do 6 meseci nakon akutnog le¢enja zbog
ishemijske bolesti srca (80,2%) 1 bolesti sr¢anih zali-
staka (19,8%). Bolesnici su podeljeni prema etiologiji
bolesti srca i1 akutnim oblicima le¢enja.

Rezultati: Dvojna antiagregaciona terapija bila je
najcesce korisc¢eni rezim kod 87,5% konzervativno le-
¢enih infarkta miokarda, 61,9% perkutane koronarne
intervencije (PCI) i1 58,9% kod hirurski tretirane grupe
(p>0,05). Profil utilizacije nije bio znac¢ajno razlic¢it za
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antitrombocitne lekove (p > 0,05); Obrnuto, utilizacija
varfarina, ili kombinacije koje su uklju¢ivale varfarin,
znacéajno su se razlikovale prema ispitivanim grupama
le¢enja (p < 0.001) i etiologiji bolesti (p < 0,001). Sva
Cetiri bolesnika koja su primila trostruku terapiju
(4,17%) bila su u grupi hirur$ki le¢enih pacijenata. Ne-
adekvatna utilizacija antitrombocitnih lekova u ishe-
mijskoj bolesti srca iznosila je 14,3%, $to je u skladu sa
razvijenim industrijskim zemljama.

Zakljucak: Vrsta akutnog kardiolo$kog le¢enja u
znacéajnoj je meri odredivala naknadno koriscenje le-
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Abstract: Introduction: Although more than 100
operative procedures have been described for the treat-
ment of patellar instability, there is no single univer-
sally successful procedure. For the most patients with
lateral patellar instability medial patellofemoral liga-
ment (MPFL) reefing is recommended. When we per-
form MPFL reefing we are not aware of the quality and
strength of the MPFL tissue. In the presence of recur-
rent patellar instability, the quality and strength of
MPFL tissue is often compromised and it disturbs pa-
tellar stability after MPFL reefing. Biomedicine devel-
opment, recognizing the ligament healing process
show us that autologous blood products, particularly
PRP can enhance healing in soft tissue injuries.

Purpose: The purpose of this study was to deter-
mine the potential effect of Plasma preparation rich in
growth factors on patellar stability after MPFL reefing.

Material and methods: Plasma preparation rich
in growth factors was produced from a unit of autolo-
gous whole blood using Arthrex ACP double syringe
system.Platelet gel was prepared by adding bovine
thrombin and 10% solution of calcium chloride.The
platelet gel was applied locally into the place where su-
turing of the MPFL was performed. In this prospective,
randomized and double blind study12 patients were in-
cluded:6 patients in the PG group who received plate-
let gel and 6 patients in the control group who were not
treated with platelet gel. Patellar stability was evalua-
ted before surgery and 3 months after surgery with Ax-
ial stress radiographs.

Prihvaéen/Accepted 17. 06. 2016. god.

Results: The calculated 3 month improvement was
12.67 = 2.51 in the control group and 17.33 £ 1.52 in
the PG group, (p = 0.064). Although there was greater
improvement in patellar stability in PG group compar-
ing to the control group, the difference was not statisti-
cally significant (p > 0.05). The main reason for this
was probably the small number of patients included in
the study.

Conclusion: Results showed that growth factors
from the plasma preparation rich in growth factors ha-
ve positive effect on patellar stability after MPFL reef-
ing.We believe that they stimulate and accelerate phys-
iological healing and reparative tissue processes in li-
gament healing. More studies should be made, including
more patients, if we want to get more relevant results.

Keywords: patellar instability, medial patellofemo-
ral ligament reefing, plasma preparation rich in growth
factors, clinical results.

INTRODUCTION

Patellar instability is a complex problem for ort-
hopedic surgery especially when a specific operative
treatment should be chosen. Although more than 100
operative procedures have been described for the treat-
ment of patellar instability, there is no single univer-
sally successful procedure. The multifactorial etiology
is probably the main reason for those treatment dilem-
mas. For the patients with patellar instability who have
normal tibial tubercle-trochlear groove (TT-TG) dis-
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tance, normal patellar height and no marked trochlear
dysplasia, medial patellofemoral ligament (MPFL) re-
efing or reconstruction is recommended. In patients
who have increased TT-TG distance or patella alta, dis-
tal realignment procedures are used. Trochleoplasty is
rarely indicated in patients with marked trochlear
dysplasia. Because studies have shown that MPFL is
the most significant passive stabilizer of the patella (1),
and because they have shown that MPFL heals and is
elongated in majority of patellar dislocation cases (2),
most of the authors recommend reefing or reconstruc-
tion of MPFL for the treatment of patellar instability.
With MPFL reefing similar to capsulorrhaphy for treat-
ing shoulder instability, plication of the redundant tis-
sue of the elongated MPFL is done. The procedure is
performed by suturing with PDS sutures under arthro-
scopic control. The result of this procedure is MPFL
tightening and obtaining a normal position and normal
tracking of the patella.

When we perform MPFL reefing we are not aware
of the quality and strength of MPFL tissue. The MPFL
has approximately 12 N of strength and a load to failu-
re of approximately 208 N. In the presence of recurrent
traumatic lateral patellar instability, this relatively frail
structure has been torn many times over, not only in its
mid substance, but often at its attachment points (3).
So, sometimes there is a question if to repair the tissue
that has already failed many times over.

Recently, advances in biomedicine and biotech-
nology have shown the use of cell therapy, tissue engi-
neering, and autologous blood concentrates to enhance
healing in bone and soft tissue injuries (4). One of these
methods used to biologically augment healing in the fi-
elds of orthopaedic surgery and sports medicine inclu-
des the use of autologous blood products, particularly,
platelet rich plasma (PRP). Platelet rich plasma (PRP) is

aportion of plasma fraction from autologous blood with
platelet concentration above baseline (5). It is produced
from a patient’s peripheral vein and centrifuged to achi-
eve a high concentration of platelets within a small volu-
me of plasma. There are numerous protocols and com-
mercial systems for producing PRP. Traditionally, two
centrifugation steps are used to isolate the erythrocyte
fraction from the buffy coat (plasma containing plate-
lets, leukocytes, and clotting factors). The second step
separates the platelet-poor plasma from the platelet-rich
fraction. Single-step systems are also available. Once
activated, platelets begin to secrete many growth fac-
tors, chemokines, cytokines, and inflammatory media-
tors. Platelets begin to secrete these growth factors wit-
hin 10 minutes after clothing, 95% of growth factors are
secreted within 1 hour and they continue to secrete dur-
ing their life (5 to 10 days) (6). They have an influence
on many aspects of ligament healing (7) (Table 1).
During PRP production it is important to keep the
platelet activation on minimum, because secreted prote-
ins will be released earlier and they might be lost and not
transferred to the right surgical place. During centrifuga-
tion platelet activation and fragmentation can be avoided
by use of acid citrate dextrose anticoagulant and low gra-
vity forces (8). Platelet activation and platelet gel produc-
tion can be achieved by adding calcium chloride and
thrombin to PRP (9). The thrombin directly activates pla-
telets and calcium ion replenishes the calcium that was
previously bound with anticoagulant citrate dextrose.
There are a lot of studies that describe the clinical
use of PRP in orthopedic practice. Some of them describe
the effect of PRP on medial collateral ligament healing
(10), other the effect of PRP on graft healing after ACL
reconstruction (11), or donor site morbidity after ACL re-
construction with BTB graft (12). Many studies show the
use of PRP in patient with cartilage damage (13), plantar

Table 1. Synopsis of growth factors present in PRP by Peter AM Everts (7)

Platelet growth
factor

Function

Transforming growth
factor B (TGF-B)

Stimulates mesenchymal cell proliferation; regulates endothelial, fibroblastic, and oste-
oblastic mitogenesis; regulates collagen synthesis and collagenase secretion;stimula-
tes endothelial chemotaxis and angiogenesis

Platelet-derived
growth factor (PDGF)

Mitogenetic for mesenchymal cells and osteoblasts; stimulates chemotaxisand mito-
genesis in fibroblast; regulates collagenase secretion and collagen synthesis; stimula-
tes macrophageand neutrophile chemotaxis

Basic fibroblast
growth factor, BFGF

Promotes growth and differentiation of chondrocytes andosteoblasts; mitogenetic for
mesenchymal cells, chondrocytes and osteoblasts

Epidermal growth
factor, EGF

Stimulates endothelial chemotaxis/angiogenesis; regulates collagena sesecretion; sti-
mulates epithelial/mesenchymal mitogenesis

Vascular endothelial

growth factor, VEGF | lial cells

Increases angiogenesis and vessel permeability, stimulates mitogenesis for endothe-

Connective tissue
growth factor, CTGF

Promotes angiogenesis, cartilage regeneration, fibrosis and platelet adhesion
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fasciitis (14), epicondylitis (15, 16, 17), jumpers’ knee
(18, 19). In current data bases we have not found studies
that describe the effect of PRP on MPFL healing after its
reefing in patients with patellar instability.

Our study was designed to determine the potential
effect of locally applied plasma preparation rich in
growth factors on patellar stability after MPFL reefing.

PATIENTS, MATERIALS
AND METHODS

Patient selection

Twelve patients between 12 and 33 years of age we-
re included in our study. They were operated on, in the
period from March 2013 to March 2014 in the University
Clinic for Orthopedic Surgery in Skopje, Macedonia. Pa-
tellar instability in all of them was diagnosed preoperati-
vely with accurate history, physical examination and ima-
ging studies. Patients with inflammatory diseases, malig-
nant diseases, diabetes mellitus, renal diseases, throm-
bocytopenia, immunological diseases, knee osteoarthritis
and previous knee surgery were excluded from the study.
Patients with patellar instability who had marked trochle-
ar dysplasia, patella alta or TT-TG distance more than 20
mm were also excluded from the study because MPFL re-
efing is not a suitable operative procedure for treating the-
se patients. Patients were divided into two groups: PG gro-
up and the control group. The PG group had 6 patients in
whom plasma prepared platelet gel was locally applied du-
ring the operative procedure (MPFL reefing). The control
group had 6 patients and they did not receive platelet gel
during the same operative procedure. Randomization was
performed with closed envelopes, with number 1 for PG
group and number 2 for control group. In all patients the
same operative procedure (MPFL reefing) was performed.
All patients were operated by the same surgeon (A. A.),
and in all of them the same rehabilitation protocol was per-
formed by the same physiotherapist. RTG evaluation was
made by an independent radiologist in a blinded fashion.
The study was prospective, randomized and double blind.

Surgical technique

The operative procedure started with routine ar-
throscopy, where inspection of the knee and assess-
ment of patellar position and patellar tracking was ma-
de. In patients with marked lateralization of the patella
MPFL reefing was performed. Skin incision 1-1.5 cm
long was made near the medial patellar border. We use
two needles: needle with free end suture and needle
with suture loop (PDS 1 suture). We inserted the free
end suture needle through the periosteum of the medial
patellar facet. The needle with suture loop was inserted
2-5 cm medially depending on the amount of reefing

Figure 1. MPFL reefing operative technique.
A: View outside knee joint;, B: Arthroscopic view
inside knee joint

Figure 2. Medial patellar incision where
the platelet gel is applied

desired. The free end suture was then pulled outside the
knee joint with the needle with suture loop. Three to fi-
ve sutures were placed in this way. Patellar position
was checked while tension was placed on the sutures,
and if the position was correct, the sutures were tied
with the knee in extension (Figure 1). In patients from
the PG group, platelet gel was applied in the place whe-
re the sutures were tied (Figure 2).
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Platelet gel preparation

Platelet rich plasma was produced using Arthrex
double syringe system. For that purpose 15 ml of pati-
ent’s whole blood was drawn and centrifuged on 1500
prp for 5 minutes. When centrifugation was finished
three layers were formed: the bottom layer consisting
of red blood cells, the middle layer consisting of plate-
lets and white blood cells, and the top plasma layer.
With the other smaller syringe about 3 ml plasma with
platelets and white blood cells was then drawn from
the bigger syringe. Platelets activation and platelet gel
formation was performed by adding a solution of 1000
units of topical bovine thrombin and 1 ml of 10% calci-
um chloride to the PRP. Because we got 3 ml PRP, ac-
cording to the Marx et al. study (5), 0.5 ml of calcium
chloride/thrombin solution were mixed with 3 ml PRP
and platelet gel was prepared.

Rehabilitation

All the patients had the same rehabilitation proto-
col. Brace was used postoperatively for 6 weeks. Flexi-
on of 30 degrees was allowed after the first 2 weeks po-
stoperatively, 60 degrees flexion in the 3-rd week and
90 degrees flexion in the 4-th postoperative week. All
the patients used crutches for 4 weeks and full weight
bearing was allowed in the 4th postoperative week.
Physiotherapy was performed after 6 weeks by the sa-
me physiotherapist.

Follow up evaluation

Postoperatively, after 3 months, all patients under-
went a physical examination and Axial radiograph was
performed to determine the patellar displacement.Axi-
al view was then repeated while a medial force was ap-
plied to the patella, so stress radiographs of the patello-
femoral joint were made (Figure 3). The applied force
was kept constant with the use of a special force gauge
model FG-5005 instrument and the patellar displace-
ment was measured with the technique described by
Laurin et al. (20). Statistically mean value, standard
deviation and standard error were calculated, and using

Figure 3. A: Axial knee radiograph;
B: Axial stress radiograph

the t-test a statistically significant difference between
PG group and control group was determined.

RESULTS

Axial radiographs and stress radiographs were
made preoperatively and 3 months postoperatively.
The difference in patellar stability between PG group
and control group measured with the technique descri-
bed by Laurin et al. was calculated (Table 2).

Table 2. Difference in patellar stability between
PG group and control group (mm)

Std. Std. Error
N Mean Deviation Mean
Control group | 6 12.67 2517 1.453
PG group 6 17.33 1.528 0.882

The calculated 3 month improvement was 12.67 +
2.51 in the control group and 17.33 + 1.52 in the PG
group, (p = 0.064). Although there was greater impro-
vement in patellar stability in PG group comparing to
the control group, the difference was not statistically
significant (p > 0.05). The main reason for this is prob-
ably the small number of patients included in the study.

DISCUSSION

Patellar instability is the least known (the black
hole in orthopedics) and the most problematic and con-
troversial pathology of the knee. Although there are so-
me dilemmas according to the etiology and diagnosis
of the patellar instability, the biggest dilemma arises
when the right operative treatment should be chosen.
There are some surgeons, for example, Prof. Jeffrey
Halbrecht’s, who propose that MPFL reefing is the best
procedure for treating patellar instability (21). Accord-
ing to them, MPFL reefing is indicated for the most ca-
ses of patellar instability. “It gives good clinical and ra-
diographic stability, complications are rare, it is easy to
perform, and does not cost much”, writes Prof. Hal-
brecht. Surgeons who perform MPFL reefing have a
problem because they do not know the strength and qu-
ality of the MPFL and that has large influence on
MPFL healing and postoperative patellar stability
when reefing of the MPFL is done. “Does it make sense
to repair tissue that has failed many times before?” wri-
tes prof. Schepsis (3).

Advances in biomedicine and biotechnology
show us that autologous blood products, particularly
PRP, can enhance healing in soft tissue injuries biolo-
gically. Its use in the treatment of musculoskeletal inju-
ries is described in many studies.Recognizing the liga-
ment healing process, we become aware of the impor-
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tance of platelet growth factors during this process
(22). Growth factor responses at the initial inflamma-
tory and proliferative phases of ligament healing are
critical for the filling of tissue defect with neo fibrous
tissue (23). That was the reason why we have decided
to determine the effect of plasma preparation rich in
growth factors in improving the healing process of pre-
viously damaged tissue of MPFL and in improving the
patellar stability after MPFL reefing in our study.
Arthrex double syringe system was used for produ-
cing PRP. It gives up to 3-fold increase in platelet con-
centration over baseline. Some investigators suggest
that PRP should achieve a 3 to 5-fold increase in platelet
concentration over baseline (24), although the depend-
ence of clinical benefit on platelet concentration versus
total number of platelets delivered may need further in-
vestigations (25). According to Weibrich et al. (26), dif-
ferent individuals need different platelet concentrations
to get right biological effect. We prepared platelet gel
because we needed prolonged secretion of growth fac-
tors during whole platelets life on the right surgical site.
Because stress radiographs provide the only avail-
able objective measurement of patellofemoral joint in-
stability, we have decided to use them for preoperative
and postoperative evaluation of the patellar stability
(27). Because patellar instability most often occurs in
the first 30 degrees of knee flexion we made Axial view
with 30 degrees of knee flexion with and without me-
dial force applied to the patella to get stress radio-

Sazetak

graphs. All the patients had lateral instability and that
is why only the lateral displacement was measured. It
was important to keep the applied force constant with
special instrument and to make right measurement ac-
cording to Laurin et al. (20).

CONCLUSION

Although there was not statistical significance (p =
0.064), the results showed that the patients from the PG
group have improved their patellar stability more than the
patients from the control group. That means that growth
factors from the platelet gel have positive effect on patel-
lar stability after MPFL reefing. We believe that they sti-
mulate and accelerate physiological healing and reparati-
ve tissue processes in ligament healing.

More studies should be made, including more pa-
tients, if we want to get more relevant statistically sig-
nificant results.
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UTICAJ PLAZMA PREPARATA BOGATOG FAKTORIMA RASTA
NA PATELARNU STABILNOST NAKON SIVENJA MEDIJALNOG
PATELOFEMORALNOG LIGAMENTA
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Uvod: I pored toga §to je opisano vise od 100 ope-
rativnih procedura u tretmanu patelarne nestabilnosti,
danas, jo§ uvek, ne postoji jedinstvena uspesna univer-
zalna procedura. Za veéinu pacijenata sa patelarnom ne-
stabilno§c¢u preporucuje se Sivenje medijalnog patelofe-
moralnog ligamenata (MPFL - Medial patellofemoral li-
gament). Prilikom §ivenja medijalnog patelofemoral-
nog ligamenta mi nemamo saznanje u kvalitet i ¢vrstocu

njegovog ligamentarnog tkiva. Kod rekurentne patelar-
ne nestabilnosti kvalitet i ¢vrstoca ligamentarnog tkiva
su ¢esto kompromitovane i to naruSava patelarnu stabil-
nost nakon $ivenja medijalnog patelofemoralnog liga-
menta. Razvitak biomedicine, poznavajuci process liga-
mentarnog zara$c¢ivanja, pokazuje da autologni produkt
krvi, u velikoj meri plazme koja je bogata trombocitima,
mozZe stimulisati zara§¢ivanje mekotkivnih povreda.
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Cilj: Cilj ove studije je da utvrdi potencijalni uti-
caj plazma preparata bogatog faktorima rasta na pate-
larnu stabilnost nakon $ivenja medijalnog patelofemo-
ralnog ligamenta.

Materijal i metode: Plazma preparat koji je bogat
faktorima rasta, dobijamo od autologne krvi pacijenata
koriste¢i Arthrex ACP double syringe system. Dodajuci
boving (govedi) trombin i 10% rastvor calcium hlorida
dobjamo trombocitni gel kojeg lokalno apliciramo na
mesto gde je uradeno Sivenje medijalnog patelofemoral-
nog ligamenta. U ovoj prospektivnoj, randomiziranoj i
dvostruko slepoj studiji bilo je uklju¢eno 12 pacijenata:
6 u takozvanoj PG grupi koji su dobili trombocitni gel i
6 u kontrolnoj grupi koji nisu bili tretirani gelom. Pate-
larna stabilnost bila je evaluirana pre operacije i 3 mese-
ca posle operacije sa aksijalnim stress radiografijama.

Rezultati: Preracunato, tromese¢no poboljsa-
nje bilo je 12.67 £ 2.51 mm u kontrolnoj i 17.33 £
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Abstract: Introduction: Reproductive outcome
can be negatively affected in patients with congenital
uterine anomalies (CUA), increasing the number of un-
successful pregnancies and obstetric complications.
Standard, safe and minimally invasive method for the
treatment of correctible types of congenital uterine
anomalies is hysteroscopic metroplasty (HM).

The aim of the study was to analyze the reproduc-
tive outcome, duration of pregnancy and mode of deli-
very in group of patients with infertility after hystero-
scopic metroplasty.

Material and methods: We analyzed 48 patients
with previous history of fetal loss (abortion) to whom
hysteroscopy was done in the period of 01. 11. 2009 to
01. 05. 2013 year at the University Clinic of Obstetrics
and Gynecology in Skopje. In patients who were diag-
nosed having CUA hysteroscopic metroplasty was do-
ne. Patients and their reproductive outcome were follo-
wed for a period of at least 2 years after the interven-
tion. Reproductive outcome was followed considering
pregnancy rate, fetal loss (abortion) up to 22 gestatio-
nal week, rates of preterm and term deliveries, live
births and mode of delivery. Statistical analysis was
performed using computer software and value for the
confidence interval (£ 95% CI) was considered to be
statistically significant with level of p < 0.05.

Results: After hysteroscopic metroplasty, there
was a significant decrease of the abortion rate to 13.9%,
and significant increase in pregnancy rates of 86.1%.
Overall pregnancy rate was 75%, and term delivery was
noted in 93,6% of the patients, with spontaneus deliveri-
es in 58,6%. There were no complications during the
hysteroscopic metroplasty, nor during the deliveries.

Conclusion: Hysteroscopic metroplasty has a sig-
nificant effect on the reproductive outcome, resulting

Prihvaéen/Accepted 22. 06. 2016. god.

in a large number of live births and no significant com-
plication during consecutive pregnancy and delivery.

Keywords: hysteroscopy, metroplasty, reproduc-
tion, infertility, pregnancy, delivery.

INTRODUCTION

Congenital anomalies of the female reproductive
system (Mullerian anomalies) represent a heterogeneous
group of malformations of the genital tract, which can in-
volve uterus, cervix, vagina and Fallopian tubes (1). Ma-
jority of reproductive system anomalies can seriously in-
fluence the reproductive and obstetric health of women
depending on the specificity of the anomaly. They increa-
se the rate of abortions, preterm deliveries, and obstetric
complications. Patients with uterine malformations have
decreased reproductive potential and unfavorable repro-
ductive outcome. Overall term pregnancy rate in patients
with untreated uterine malformations is around 50%.
Term delivery rate in pregnant patients with untreated
septate and bicornuate uterus is ~40%, and in patients
with arcuate uterus reproductive outcome is slightly bet-
ter, with term delivery rate of ~65% (2). Uterine septum is
the most present anomaly in patients with infertility, and
possibly the most prone to a surgical correction (3, 4).

Etiology of CUA is not completely explained, ma-
jority of patients having normal karyotype, and some
environmental, pharmacological and genetics factors
might have some influence. Most probably its origin is
polygenic or multifactorial (5). Several classifications
were made in order to optimize the diagnosis and treat-
ment of those anomalies. The classification of the anom-
alies of the female reproductive system depending on
the degree of failure of normal development, in groups
of similar clinical manifestations, treatment and progno-
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Figure 1. Schematic presentation of AF'S classification

sis for their reproductive outcome, had the most clinical
practice and was adopted by the American Fertility Soci-
ety (AFS)in 1988 (6), and is used worldwide (Figure 1).

Uterine cavity abnormality is considered to be one
of the factors which influence the reproductive outco-
me of these patients. A surgical correction by hystero-
scopic metroplasty (HM) has all the benefits of a good
operative treatment: decreased intra- and postoperative
morbidity, short-time intervention, less analgesic requ-
irements, shorter hospital stay, shorter interval to con-
ception and possibility for a vaginal delivery (7).

It provides anatomically normal uterine cavity,
but does not certainly result in a favorable reproductive
outcome since uterine vascularization is probably in-
volved in the uterine function. The theory which is no-
wadays widely accepted, states that septum is consi-
sted of fibroelastic tissue with inadequate vasculariza-
tion and changed ratio between blood vessels of the en-
dometrium and myometrium, presenting negative ef-
fects on decidualisation and placentation (8).

Figure 2. Hysteroscopic metroplasty in uterus septus

Majority of uterine malformations (> 55%) are
presented with septate and arcuate uterus (type 5 and 6
according to AFS classification), which can be effecti-
vely treated by means of operative hysteroscopy. Par-
tial reconstruction of the uterine cavity by hystero-
scopy is possible in some cases of partial bicornuate
uterus (type 4b). Hysteroscopic metroplasty obtains
normal uterine cavity, but also resolves normal uterine
function, by providing normal reproductive outcome
in these patients (9, 10, 11) (Figure 2).

The results of some studies suggest that patients who
underwent hysteroscopic metroplasty are at no higher
risk of adverse obstetric outcome at term and during la-
bor, comparing to the general population. (12). Several
studies reported an increased incidence of premature la-
bor in patients who underwent dilatation and curettage or
conceived after a long time of infertility (13, 14). Though
vaginal delivery seems to be safe, rare but serious compli-
cation reported, like uterine rupture during pregnancy or
labor, should always be taken into consideration.

The aim of the study was to analyze the repro-
ductive outcome, duration of pregnancy and mode of
delivery in group of patients with infertility after hyste-
roscopic metroplasty.

MATERIAL AND METHODS

We analyzed 48 patients with infertility to whom
hysteroscopic metroplasty (HM) was performed at the
University Clinic of Obstetrics and Gynecology in Sko-
pje, during the period between 01. 11. 2009 to O1. 05.
2013. Inclusion criteria for the study was diagnosis of
uterine malformation of correctible types (4b, Sa, Sb and
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6), according to the AFS classification, and exclusion
criteria were existence of other intrauterine pathology
(submucous myoma, polyp, etc.). Patients and their re-
productive outcome were monitored during a two-year
period and the same group served as a control group for
themselves, taking into account their previous reproduc-
tive history. Hysteroscopic metroplasty was done after
the patient previously signed informed consent.

Intervention was done with endoscopic equip-
ment (Olympus and Storz types), using a rigid hystero-
scope of 5.5 mm and a resectoscope of 8 and 9 mm, in
general anesthesia and sterile conditions. A mixed so-
lution Ispirol® (solution of 2.7% sorbitol and 0.54%
manitol) or NaCl 0,9% solution, sterile and apyrogenic
served as a distension media.

Hysteroscopic metroplasty (resection of the sep-
tum) starts in the midline between the anterior and pos-
terior uterine wall and continues cranially towards the
end point. End point is the moment when the following
has been achieved: hysteroscope can move freely from
one to the other ostium without obstruction, when both
ostia are easily visualized from the upper part of the ca-
vity or when more intensive bleeding starts from the
place of the resection as a sign of proximity to the junc-
tion between the septum and the myometrium.

The following variables associated with the repro-
ductive outcome were monitored in our group of pati-
ents: pregnancy rate, abortion rate, preterm and term
delivery rate and the way of delivery. Data were ana-
lyzed using the program SPSS for Windows, version
11.0. Statistical analysis was done using Chi-square
test and p-value of 0.05 was considered to be statisti-
cally significant.

RESULTS

Comparing the number of diagnosed anomalies —
the largest number of 35 (72.9%) hysteroscopic metro-
plasties were done in the group of patients with arcuate
uterus (type 6), followed by the group of patients with
partial septate uterus (type 5b) - 6 cases (12,5%) and
the group of patients with complete septate uterus
(type 5a) in 4 patients (8.3%). The least present anom-
aly was partial bicornuate uterus (type 4b) in 3 cases
(6.3%), as we can see in Table 1.

Table 1. Frequency of certain types of CUA

Diagnosed CUA No. %
IVb 3 6.3
Va 8.3
Vb 12.5
VI 35 72.9
Total 48 100.0

As represented in the most of the published litera-
ture, congenital uterine anomalies most present were
types 5b and 6 - partial septate uterus and arcuate ute-
rus, represented by 85.4%.

None of the patients had complications from the
procedure-during hysteroscopy and hysteroscopic me-
troplasty.

Table 2. Pregnancy after hysteroscopic metroplasty
and time period to subsequent pregnancy

Pregnancy No. %
No pregnancy 12 25.0
0-6 months 21 43.7
7-12 months 10 20.8
13-24 months 5 10.4
> 24 months
Total 48 100.0

Most of the patient become pregnant during the
first 6 months after HM (43.7%), 20.8% in the period
between 6-12 months, or overall during the first year 31
patients became pregnant (64.6%). During the two year
period 36 patients became pregnant (75%) (Table 2).

Fetal loss up to 22 gestational week (abortion)
was noted in 5 of the patients (13.9%), out of which 1
belonged to group IVb, one to group Va, and 3 to the
group VI. Pregnancy continued in 31 patients ( 86.1%).

86.1

90
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40
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20
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0

Ocontinuing abortion

Figure 3. Distribution according to duration
of pregnancy up to 22 g.w.

Out of 31 patients who continued their pregnanci-
es above 22 gestational week, only 6.4% had preterm
deliveries, while majority of them, 29 (93.6%) had de-
livery during term, as it is shown in Figure 3 and Table
1. Patients in the group of preterm deliveries belonged
to the group IV b and Vb.
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Table 3. Distribution according to the gestational

week of delivery
Gestational Delivery
week No. %
29-32 1 32
32-36 1 32
37-40 29 93.6
Total 31 100.0

The rate of operative delivery- caesarean section
is slightly elevated in the group of term deliveries, and
comprises of 12 patients (41.4%). In the preterm deliv-
ery group all the patients -2 (100%) were delivered by
SC, which would be a significant difference if the num-
bers were not too small (Table 4).

Table 4. Mode of delivery

Preterm Term
delivery delivery
No. % No. %
Spontaneous vaginal - — 17 | 58.6
SC 100.0 | 12 | 414
Total 100.0 | 29 |100.0
DISCUSSION

Hysteroscopic metroplasty is surgical interven-
tion for treatment of CUA that are hysteroscopicaly
correctible, which are types 4b (partial bicornuate), Sa
(complete septate), 5b (partial septate) and 6 (arcuate
uterus).

One of the first published scientific papers made
on this topic by Acien in 1993 (15) compared the re-
productive outcome in 173 patients with untreated ute-
rine malformation who had 383 pregnancies, and a sec-
ond group of 28 patients with normal uterus and 47
pregnancies. Abortion rate in patients with uterine
malformations was 36%, and preterm delivery rate was
18%, which was significantly higher (p < 0.01) than
the rate of abortions of 8% and preterm delivery rate of
6% in patients with normal uterus. Term delivery rate
in patients with uterine malformations was 44% and li-
ve birth rate of 53%, which was lower and statistically
significant (p <0.001) from the group with normal ute-
rus where term delivery rate was 85% and live birth ra-
te of 89%.

Analyzing the results from previous studies of Ra-
ga, Buttram and Heinonen (3, 16, 17) in a systematic
review in 2001, Grimbizis found that in 102 patients
with untreated arcuate uterus and number of 241 preg-
nancies, the abortion rate was 25.8% and prematurity

rate was 7.5%. The rates for term delivery and live
birth were 62.7% and 66%, respectively. In the group
with untreated septate uterus he found an abortion rate
of 44.3% and a preterm delivery rate of 22.4%. After
performing hysteroscopic metroplasty, a significant
decrease in rates of abortions and preterm delivery was
reported in treated patients. Abortion rate decreased to
16.4%, while preterm delivery rate decreased to 6.4%,
while a significant rise of term deliveries and live birth
was reported (76.3% and 83.2%), in comparison with
the rates before the HM that were lower (33% and
50.1%, respectively) (7).

Study of Sendag in 2010 (18) analyzed 30 patients
with different degrees of septate uterus, who after one
year following hysteroscopic metroplasty had a total of
20 pregnancies. Of these, 11 (55%) were carried to term,
two (10%) ended in preterm delivery, seven (35%) en-
ded in spontaneous abortion.

In a study of Nouri in 2010 (19), reproductive out-
come was evaluated after hysteroscopic metroplasty in
64 women with septate uterus and primary infertility.
Complete follow-up was available for 49/64 (76%) pa-
tients, with overall pregnancy rate after HM was 69%
(34/49) and overall life birth rate was 49% (24/49).

Roy et al. (20) in the published study in 2011 have
analyzed 170 cases with HM during the period of 8.5
years where a significant decrease of unsuccessful
pregnancies rate was noted, from 91.5% before metro-
plasty to 12.5% after metroplasty, and an increase in
term delivery rate from 2.5% to 79.5%.

The analysis of our material also showed a signifi-
cant improvement in the reproductive outcome, which
was in agreement with the published medical literatu-
re. There was a significant decrease of abortion rate to
13.9%, and a term delivery rate was 93.6%, which is
comparable to patients with normal uterus.

There was not an increase of the premature delivery
rate in the study group (6.5%). The preterm delivery rate
in general population varies between 12 to 13% in the
USA and 5 up to 9% in other developed countries (21).

In most of the cases there was a spontaneous vagi-
nal delivery, even though the increase in the rate of cae-
sarean sections was influenced by demand of the pati-
ent, or because of the patients previous reproductive
history (prolonged period of infertility, previous abor-
tion and operation etc.).

Complications which are published in the literatu-
re like rupture of the uterus were not noted in our group
of patients (22, 23).

This is a confirmation of the fact that obtaining nor-
mal uterine cavity in cases with congenital uterine mal-
formations who have been hysteroscopically corrected,
is successfully preparing the uterus for uncomplicated
continuation of the pregnancy to term delivery.
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CONCLUSION

Congenital uterine anomalies, even minor types
of anomalies with small defect of the uterine cavity, ha-
ve been pointed in several published scientific papers
as a uterine factor for a bad reproductive outcome. Af-
ter treatment with hysteroscopic metroplasty in pati-
ents where surgically correctible congenital uterine
anomaly exists, a significant improvement of the re-
productive outcome in these patients has been repor-

Sazetak

ted, without notable complications during pregnancy
or delivery period.
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REPRODUKTIVNI ISHOD, TRAJANJE TRUDNOCE
I NACIN POROPAJA POSLE HISTEROSKOPSKE METROPLASTIKE

KOD PACIJENTKINJA SA INFERTILITETOM
Tofoski Gligor, Dimitrov Goran, Hadzi Lega Marija, Dzikova Elena

PHI University Clinic of Gynecology and Obstetrics, Medical Faculty,
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Uvod: Kongenitalne anomalije uterusa mogu ne-
gativno uticati na reproduktivni ishod, povecavajuéi
broj neuspesnih trudnoca i ginekoloskih komplikacija.
Standardna, bezbedna i minimalno invazivna metoda
za tretman korektabilnih kongenitalnih anomalija ute-
rusa je histeroskopska metroplastika (HM).

Cilj studije je analiza reproduktivnog ishoda, tra-
janje trudnoce i nacin porodaja kod pacijentkinja sa in-
fertilitetom, posle histeroskopske metroplastike.

Materijal i metode: Analizirali smo 48 pacijent-
kinja sa prethodnom istorijom abortusa, kod kojih je
radena histeroskopija u periodu od 01. 11. 2009. do
01.05.2013. godine, na Univerzitetskoj Klinici za gi-
nekologiju i akuSerstvo u Skoplju. Kod pacijentkinja
kod kojih je dijagnostikovana urodena anomalija ute-
rusa, radena je histeroskopska metroplastika. Paci-
jentkinje i njihov reproduktivni ishod su praceni to-
kom najmanje 2 godine nakon intervencije. Repro-
duktivni ishod je pra¢en uzimajuéi u obzir stopu trud-
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Abstract: Background and purpose: An adequa-
te diagnosis of a parotid gland enlargement is crucial
for an appropriate treatment. The aim of the study was
to evaluate effectiveness and minimal invasiveness of
diagnostic procedures of core-needle biopsy.

Materials and Methods: This study involved 67
patients, aged 40 to 90 years, with a tumor mass in the
submandibular and parotid region. Method used for tak-
ing samples of pathological masses was BD Disposable
guillotine spring-loaded needle for biopsies on soft tis-
sues. Final diagnoses were established on the basis of
surgical-pathological results in 67 cases, and on the ba-
sis of histopathological analysis of core-biopsy samples.

Results: Compared with results of surgical bi-
opsy, core-needle biopsy had sensitivity of 100% in
differentiating benign from malignant lesions and in
setting up an adequate diagnosis. Its positive predictive
values were 100% in diagnosing malignancy. There
were found 28 non-malignant and 39 malignant lesions
with fewer disadvantages for patients.

Keywords: Core-needle biopsy, surgical biopsy,
parotid gland masses, validity.

INTRODUCTION

Considering localization and anatomy of parotid
gland, lesions can remain indolent, as well as undiag-
nosed, that often happens with lesions in parap-
haryngeal region and deep parotid region. As a result,
many parotid gland lesions have been found acciden-
tally, on the X-ray made for other indications, such as
headaches or trauma (1). Enlargements of the biggest
salivary gland and associated lymph nodes represent a
wide spectrum of pathological processes that are ran-

Prihvaéen/Accepted 05. 05. 2016. god.

ked from inflammation and reactive hyperplasia to be-
nign and malignant neoplasms (2).

Many pathological processes manifest with swell-
ing of parotid region, so it is often hard to determine the
type of pathological mass only on the basis of clinical
examination. Adequate diagnose is necessary, especi-
ally when surgical removal of the mass is considered,
because many of the non-tumor as well as some tumor
masses do not require surgery, what is specifically im-
portant when it comes to patients of risk for introduc-
tion into general anesthesia (3).

Tumors of parotid gland are present in 2-4% cases
of neoplasm of maxillofacial region. They are classi-
fied in benign neoplasm, neoplasm-like masses and
malignant neoplasm. 70% of salivary tumors have ori-
gin from parotid gland (4).

For adequate diagnosis of parotid gland disease,
clinical examination is insufficient method, consider-
ing the fact that treatment modalities differ signifi-
cantly depending on the diagnosis (2).

The least invasive method to obtain biopsy mate-
rial is fine-needle aspiration (FNA), but because of sig-
nificant number of samples inadequate for histopatho-
logical (HP) analysis it is considered as imprecise, and
often requires additional diagnostic tests (5).

Core-needle biopsy represents a method of choice
which is less invasive compared to surgical, opened’
biopsy, and obtained material is more adequate for HP
analysis than material obtained by FNA (6).

Although open-biopsy is considered gold stan-
dard, advantage of core-biopsy is avoiding general an-
esthesia and effectiveness of the procedure (7, 8, 9). In
every day surgical praxis, because of the priority of
emergencies, surgical biopsy is often delayed, so in
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these cases, core-biopsy is indicated in order to diagno-
se disease on time (10).

Core-biopsy is described as a method for extirpa-
tion of large tissue samples from parotid gland lesions,
but it has risks and limits, because it is more invasive
procedure than FNA (2).

The main problem when talking of core-biopsy of
parotid gland is risk of injury of facial nerve, with con-
sequential paralysis and facial deformities, injury of
vascular elements and hematoma formation, as well as
seeding the tumor cells. To prevent these complicati-
ons, the needle tip has to be limited to the mass before
and after cutting, avoiding penetration deep into the
glandular tissue (11, 12).

The aim of the study was to investigate validity of
core-needle biopsy for diagnosing parotid gland lesions,
comparing patho-histological results obtained by this
method with patho-histological results obtained by
analysis of samples after surgical removal of the mass.

MATERIALS AND METHODS

The study was conducted from January 2008 to De-
cember 2015 at the Department of Otorhinolaryngology
and Maxillofacial Surgery, University Hospital Center
“Zemun”. The study comprised of 67 patients, aged
from 40 to 90 years, with clinically and radiographically
verified tumor mass in parotid and submandibular re-
gion larger than 2 cm in diameter before hospitalization.

Data were collected during hospitalization and
three months after surgery. Criteria for exclusion from
the study were patients whose tumor mass was not HP
verified after surgical removal. All patients gave writ-
ten consent to participate in the study, and used method
was core biopsy, which was performed by a trained sur-
geon. For the implementation of the method BD Dis-
posable guillotine spring-loaded needle for biopsies on
soft tissues was used.

Core-biopsy was performed after application of a
local anesthetic of 1% lidocaine with epinephrine 1:
100 000 (Xylocaine TM - Astra Pharmaceutical Prod-
ucts Inc., Westboro, MA), subcutaneously, with insulin
needle and minimal tissue trauma. The process was re-
peated twice, and the resulting samples were stored in
formaldehyde solution (Figure 1).

HP analysis were conducted in laboratory of Uni-
versity Hospital Center “Zemun”. Depending on the
HP findings obtained by the described method, thera-
peutic modalities have been as follows: resection and
extirpation of the complete mass (carcinomas, adeno-
mas and cysts), conservative treatment (toxoplasmo-
sis, sarcoidosis, tuberculosis), representation to the
Oncology board (metastatic cancer). Tumor-like lesi-
ons (sialoadenosis and lymph-epithelial lesions) were

Figure 1. A method of performing a core-biopsy

clinically and ultrasonically controlled. Patients with
verified lymphomas were treated by a hematologist at
appropriate protocol and controlled by the competent
doctor. After receiving HP results, the analysis inclu-
ded only patients who had the lesions fully surgically
removed, so it would be impossible to adequately com-
pare the findings obtained by core biopsy.

RESULTS

The study comprised of 67 patients, 41 were ma-
les and 26 were females. No patient had intraoperative
and postoperative complications (injury of facial nerve
with consequential paralysis and facial deformities, in-
jury of vascular elements and hematoma formation, se-
eding the tumor cells, allergy to anesthetic, expressed
bleeding, wound infection, intraoperative cardiac com-
plications).

It was registered 28 malignant lesions (42.79%),
26 benign tumors (38.8%) and 13 (19.4%) non-tumor
lesions (Figure 2). 16 malignant lesions were verified
in male patients and 12 in female patients, while in
non-malignant lesions that relation was 25 to 14.

For all lesions, HP findings obtained by core-bi-
opsy were the same as results obtained by surgical bi-

NON-MALIGNANT LESIONS

MALIGNANT LESIONS

0 5 10 15820 25 30 35 40 45

Figure 2. The incidence of malignant
and benign lesions
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Figure 3. Distribution of malignant lesions
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Figure 4. Distribution of non-malignant lesions

opsy. Based on the surgical and pathologic results of all
67 cases, core-biopsy showed sensitivity of 100% and
a positive predictive value of 100% in setting up ade-
quate diagnosis and differentiation of benign from ma-
lignant lesions.

Malignancies have had the following distribution:
It was registered 9 salivary gland carcinoma, 2 Hodg-
kin lymphoma, 8 Non-Hodgkin lymphoma, 5 squamo-
us cell carcinoma metastasis in the lymph nodes, and 4
malignant melanoma metastases in the lymph nodes
(Figure 3).

Non-malignant lesions consisted of 15 Warthin tu-
mors, 10 pleomorphic adenomas, 1 basal-cell adeno-
ma, 1 cyst of the parotid salivary gland, and 12 chronic
sialoadenitis of salivary glands (Figure 4).

DISCUSSION

As aresult of many studies (13, 5, 14), fine-needle
biopsy is not precise enough in differentiating malig-
nancy, so that core-biopsy is proposed as a method of
choice for diagnosing large masses of maxillo-facial
region.

In patients who were previously exposed to the
X-ray therapy, extirpation of suspected metastasis is
difficult because of the scar tissue, and in these cases,
core-needle biopsy is especially recommended (15, 16,
17, 18). The authors showed that the evaluation of new
methods such as core-needle biopsy should be based

on a comparison of HP findings obtained with the new
method with PH findings obtained after surgical extir-
pation of the masses.

Core-needle biopsies compared to the fine-needle
biopsy provide better differentiation of lymphoid hy-
perplasia from lymphoma, as well as better determina-
tion of subtypes and cancer grading (19). On the other
hand, complications of core-needle biopsy (bleeding,
infection, nerve injury) are no greater nor more frequ-
ent in relation to the complications of fine-needle biop-
sies (19). Regarding that for some neoplastic and
non-neoplastic masses surgery extirpation is not indi-
cated, accurate diagnosis is crucial for the adequate tre-
atment of the patient (7). In the opinion of some aut-
hors, core- needle biopsy can lead to the spread of can-
cer cells into the surrounding structures (needle-track
seeding), but many studies have confirmed that the
spread of cancer cells rarely happens, and does not in-
crease with the increase of the needle diameter for co-
re-needle biopsy (3, 8, 9, 20).

In a study by Grundman et al (21), tips of needles
for core-biopsy were evaluated by electron microscopy
and tissue was not found on any tip, so that authors con-
cluded that there is no seeding of cancer cells this way.

In the study where diagnostic value of core-needle
biopsy and fine-needle aspiration in salivary gland le-
sions was compared, Novoa et al did not find any dis-
placed tumor cells as a complication of core-needle bi-
opsy (22). Diaz et al (23) performed excision of the re-
gion through which the needle was placed after the co-
re-needle biopsies of breast cancer patients and sho-
wed no malignant cells in the examined region.

In the study by Kraft et al (24), needle-track seed-
ing was found in only one sample of 75 patients. In the
mentioned study, core-needle biopsy was performed
with 20 gayge-sized needle, and neck dissection was
performed on the same day, so it cannot be said with
certainty that the cells would survive longer in the tis-
sue after seeding. In the same study, the authors descri-
bed that in masses smaller than 1 cm in diameter was
hard to do a biopsy at the first time, and that it was diffi-
cult to aspirate the contents of cystic masses by co-
re-biopsy.

Howlett et al showed the specificity, sensitivity and
fluency of 100% in HP verification and detection of ma-
lignant neoplasms in the study with 135 patients in
whom core-biopsy of parotid region was performed (3).

In a similar study, Screaton (7) described a sensiti-
vity of 98% , specificity of 100% and accuracy of 99%
in differentiating benign from malignant lymphadeno-
pathies, but only 23% of 260 patients underwent ope-
ned-extirpation of lymph nodes and neck dissection,
while in other cases, definitive diagnosis was confir-
med by clinical and laboratory findings (8).
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CONCLUSION

Based on obtained results, it can be concluded that
the core-biopsy is highly specific and highly sensitive
method, which is a safe alternative to open surgical ex-
tirpation of the masses of the neck. The described met-
hod is useful in all patients, due to the shorter duration
of the procedure and a significantly smaller number of
complications of intervention in relation to extirpation
biopsy. The absence of the introduction into general
anesthesia, shorter periods of hospitalization and re-
turn to normal activities, present a significant financial
benefits of the core-biopsy. Based on the results of this

Sazetak

study, we recommend core biopsy as a good and relia-
ble diagnostic method for determining the type of pa-
rotid region lesions.
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Uvod: Pravilno uspostavljena dijagnoza uvecanja
parotidne Zlezde je osnova za adekvatno leCenje paci-
jenta. Cilj ove studije bio je evaluacija efikasnosti i mi-
nimalne invazivnosti core biopsije.

Materijal i metod: U studiji je ucestvovalo 67
pacijenata, od 40 do 90 godina, sa prisutnom tumor-
skom masom u submandibularnom ili parotidnom re-
gionu. Kori§¢en metod za uzimanje uzoraka patoloskih
promena bio je BD Disposable guillotine spring-loa-
ded needle for biopsies on soft tissues. Definitivna di-
jagnoza bila je uspostavljena na osnovu hirur§ko-pato-
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loskih rezultata u 67 slucajeva, i na osnovu histopato-
loske analize uzoraka dobijenih core-biopsijom.

Rezultati: U poredenju sa rezultatima hirurske bi-
opsije, core-biopsija imala je senzitivnost od 100% u
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Abstract: Introduction: The aim of this study is
to evaluate early brain ischemic changes on CT scan in
stroke patients in correlation with the clinical outcome,
as well as to evaluate if there is prognostic and predicti-
ve features that can be used. Patients and methods:
We examined 20 patients with acute ischemic stroke,
from which 12 were male and 8 were female, at the age
from 47 to 76 years. Results: The hyperdense medial
artery (HMA) sign was present in 10 (50%) patients.
Concerning the ASPECTS score, 5 patients (25%) had
normal score of 10 points, while 7 patients (35%) had
score of 7 points. 12 patients (60%) had unfavorable
outcome, while 8 patients (40%) had favorable outco-
me. Our statistical analysis shows that age of more than
65 years, presence of 2 or more risk-factors, ASPECTS
score of 7 and presence of HMA sign were all statisti-
cally significant predictors of unfavorable outcome in
examined patients (p < 0.05 each). The presence of the
hyperdense medial artery sign was the most significant
single predictor for unfavorable clinical outcome (p =
0.0042, p <0.05). Conclusion: The presence of HMA
sign is the most significant single predictor for unfavo-
rable clinical outcome.

Key words: stroke; hyperdense medial artery sign;
outcome; thrombolysis.

INTRODUCTION

Acute ischemic stroke is characterized by the sud-
den loss of blood circulation to an area of the brain, re-
sulting in a corresponding loss of neurologic function.
Acute ischemic stroke is caused by thrombotic or em-
bolic occlusion of a cerebral artery. This is a clinical
emergency that requires prompt diagnosis and treat-
ment (1).

Acute ischemic stroke is one of the most impor-
tant causes of death and long-term disability in the

Prihvaéen/Accepted 28. 06. 2016. god.

world. According to the World Health Organization
(WHO), 15 million people suffer from stroke worldwi-
de each year (2). Of these, 5 million die, and around 5
million are permanently disabled. Acute ischemic stro-
ke constitutes approximately 85% of all strokes. Con-
temporary and comprehensive management of ische-
mic stroke require prompt access to neuroimaging and
thrombolytic therapy.

Neuroimaging plays a very significant role in the
evaluation of patients suspected of acute ischemic stro-
ke. Computed tomography (CT) is the first line diagno-
stic test for the emergency evaluation of acute stroke
due to accuracy of imaging, widespread availability
and its low cost (3).

There are subtle changes on non-contrast CT that
can be used for prompt diagnosis of acute ischemic
stroke. Those changes are hypoatenuation of areas in
brain parenchyma, cortical swelling with sulcal efface-
ment, loss of gray-white matter differentiation, as well
as hyperdense medial cerebral artery sign (4).

Alberta Stroke Program Early CT score (ASPECTS)
is a clinical tool that uses non-contrast CT for evalua-
tion of early ischemic brain changes. This is a 10-point
medial artery zone quantitative topographic CT scan
score (5, 6). ASPECTS offers the reliability and utility
of a standard CT examination with a reproducible gra-
ding system to assess early ischemic changes on pretre-
atment CT studies in patients with acute ischemic stro-
ke of the anterior circulation. To compute the AS-
PECTS, 1 point is subtracted from 10 for any evidence
of early ischemic change for each of the predefined
brain regions. ASPECTS score of 10 means that there
are no early ischemic changes. This score is widely rec-
ognized and used in many studies (7, 8, 9).

Another tool for evaluation of early brain ische-
mic changes is the hyperdense medial artery (HMA)
sign (Figure 1) (10). It has been known to be an indica-
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Figure 1. Hyperdense media artery (HMA) sign

tor of occluding clot in cases of acute ischemia on
non-enhanced CT, for a long time. Additionally, it is
the earliest sign, and is visible long before early pa-
renchymal changes. HMA sign becomes visible within
the onset of occlusion in a medial cerebral artery
M1-segment. The histopathological analogue for the
HMA sign is a thrombus occluding the vessel.

Evidence from a numerous studies suggest that
early ischemic changes on non-contrast CT before the
administration of intravenous thrombolysis can predict
functional outcome of patients (11).

Intravenous thrombolysis with recombinant tissue
plasminogen activator (rt-PA) has been widely accep-
ted and used as a safe and effective treatment in pati-
ents whose onset of symptoms is within 4.5 h. Nowa-
days, diagnostic imaging technologies play an impor-
tant role in determining which patient will have the
greater benefit from administering the thrombolytic
medication (12, 13).

The aim of our study was to evaluate these chan-
ges in correlation to clinical outcome of patients, as
well as to evaluate if there is a prognostic and predicti-
ve features that can be used.

PATIENTS AND METHODS

In this study, we examined 20 patients with acute
ischemic stroke, treated at the Clinic of neurol-
ogy-Skopje, Macedonia, in the period from June to No-
vember 2015. Non-contrast CT was used to detect
early ischemic changes and to exclude intracerebral
hemorrhage. All patients fulfilled criteria for thrombo-
lytic treatment and received appropriate intravenous
thrombolytic therapy recombinant tissue plasminogen
activator (Actilyse / rt-PA, Boehringer Ingelheim, Ger-
many). This therapy was given using standard protocol
(0.9 ml/kg; 10% in bolus, 90% in 1 hour infusion). The
outcome was measured using the modified Rankin
Scale (mRS) which is commonly used for measuring

the degree of disability or dependence in patient with
stroke (14). A 3-month follow-up status was measured
by the mRS and then dichotomized into either favorable
(mRS < 2) or unfavorable (mRS > 2) outcome groups.

Non-contrast CT findings indicating early ische-
mic changes for each patients were analyzed with AS-
PECTS grading system as well as HMA sign.

Age and presence of risk factors (hypertension,
hyperlipidemia, previous stroke or TIA, previous myo-
cardial infarction, diabetes, smoking) as variables that
can influence the outcome were also evaluated.

Standard statistical methods for descriptive statis-
tic were used, as well as determination of correlation
between examined data groups. Also, logistic regres-
sion analysis was used in order to evaluate the probabi-
lity to determine the outcome. P values of < 0.05 were
considered as statistically significant.

RESULTS

We examined 20 patients with acute ischemic stro-
ke, from which 12 were male and 8 were female, at the
age from 47 to 76 years (mean age 61+11 SD). 12 pati-
ents (60%) were older than 65 years. Presence of these
risk-factors were evaluated: hypertension, hyperlipide-
mia, previous stroke or TIA, previous myocardial in-
farction, diabetes and smoking. The most present
risk-factor was hypertension (12/60%), followed by
hyperlipidemia and smoking (8/40% each). Also, from
the total of 20 patients, 12 patients (60%) had 2 or more
risk-factors.

The hyperdense medial artery (HMA) sign was
present in 10 (50%) patients.

Concerning the ASPECTS score, 5 patients (25%)
had normal score of 10 points, while 7 patients (35%)
had score of 7 points. There were no patients with AS-
PECTS score lower than 7. According to guidelines for
thrombolytic therapy, it is contraindicated to give this
therapy when there are early ischemic changes over
one-third of brain hemisphere (ASPECTS score < 7).

The outcome was measured using the mRS, at 3"
month after the ischemic stroke, and results where dic-
hotomized into either favorable (mRS < 2) or unfavor-
able (mRS > 2) outcome groups. 12 patients (60%) had
unfavorable (mRS > 2) outcome, while 8§ patients (40%)
had favorable (mRS < 2) outcome.

There was statistically significant correlation bet-
ween age (especially age of more than 65 years) and
presence of risk-factors (especially presence of 2 or
more risk-factors), in relation to the outcome (p < 0.05
both). Also, there was statistically significant correla-
tion between ASPECTS score values and the outcome
(p < 0.05). We use Fisher’s exact test when we ana-
lyzed the presence of HMA sign in relation to outcome.
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Results confirmed that there is a statistically signifi-
cant relationship between presence of hyperdense me-
dial artery (HMA) sign and unfavorable outcome.

We also describe the relationship between the out-
come, presented as dependent dichotomous variable of
mRS [favorable (mRS < 2) or unfavorable (mRS > 2)
outcome] on one side, and measured independent vari-
ables (age, presence of risk factors, ASPECTS and
HMA sign) on other side. For this purpose we used the
logistic regression analysis. This statistical analysis
shows that age of more than 65 years, presence of 2 or
more risk-factors, ASPECTS score of 7 and presence
of HMA sign were all statistically significant predic-
tors of unfavorable outcome in examined patients (p <
0.05 each). Also, ASPECTS score of more than 7 po-
ints was found not to be significant prediction factor
for favorable outcome (p = 0.42). The presence of the
hyperdense medial artery (HMA) sign was the most
significant single predictor for unfavorable clinical
outcome (p = 0.0042, p <0,05) (Table 1).

Table 1. Clinical variables of patients with
favourable or unfavourable functional outcomes

mRS <2 mRS >2
.. . favourable unfavourable
Clinical variables
outcome outcome
(n.of patients) | (n. of patients)
Age>65y. 2 10
Age<65y. 6
Risk-factors > 2 2 10
Risk-factors <2 6 2
ASPECTS 7 1 6
ASPECTS >7 7 6
HMA sign present 1 9
HMA sign absent 7 3

ASPECTS - Alberta Stroke Program Early CT Score; HMA sign
- Hyperdense Medial Artery sign; mRS - modified Rankin Scale

DISCUSSION

Early brain ischemic changes can be evaluated us-
ing the non-contrast CT. This is of great importance,
because it allows to get early diagnostic data of pati-
ents in acute phase of stroke. After that, appropriate
therapeutic measures can be used. ASPECTS score and
HMA signs are widely used CT parameters in neuroi-
maging. Their clinical significance is confirmed in
many studies.

Prediction of outcome as guideline for further tre-
atment is needed for all patients who are suspected of

acute ischemic stroke, because treatment decision is
made in the acute stage when the final diagnosis is still
unclear (15, 16).

Our results confirmed that there is a good correla-
tion between age, presence of risk-factors, and also AS-
PECTS score points and presence of HMA sign (17).

We have selected prediction factors that are wi-
dely available to the neurologists in the acute stage,
that are very helpful in managing patients with stroke
(18). Concerning the possibility of predicting the out-
come, our results showed that presence of HMA sign
can be used for this purpose. In our study, we confir-
med that presence of the hyperdense medial artery
(HMA) sign is the most significant single predictor for
unfavorable clinical outcome. Also, age of more than
65 years, presence of 2 or more risk-factors and AS-
PECTS score of 7 can be used as predictors of unfavor-
able outcome in patients with acute stroke. In his work,
Milosavljevic and Ivkovic examined the role of CT
brain perfusion in cases of acute brain stroke following
thrombolytic therapy, in which they successfully saved
ischeamic penumbra in their patients. This will be our
goal for future work in the field of acute stroke therapy.
Our results are in concordance with several other studi-
es (19, 20, 21, 22).

CONCLUSION

We can conclude that age of more than 65 years,
presence of 2 or more risk-factors, ASPECTS score of
7 and presence of HMA sign are all statistically signifi-
cant predictors of unfavorable outcome in examined
patients. The presence of HMA sign is the most signifi-
cant single predictor for unfavorable clinical outcome.
Those prediction factors can be used for further plan-
ning appropriate measures, in order to achieve the best
possible therapeutic solutions for patients with acute
ischemic stroke.
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Sazetak

EVALUACIJA RANIH ISHEMIJSKIH PROMENA KOD PACIJENATA
SA MOZDANIM UDAROM TRETIRANIH TROMBOLITICKOM TERAPIJOM

Kolevski Goran, Korneti-Pekevska Kostandina’

' Clinic of Neurology, Clinical center Skopje, R. Macedonia
? Institute of Anatomy, Medical Faculty University “Sts Cyril and Methodius”, Skopje, R. Macedonia

Uvod: Cilj ove studije je evaluacija ranih ishe-
mi¢nih promena mozga upotrebom kompjuterizovane
tomografije, kod pacijenata sa akutnim mozdanim
udarom, u korelaciji sa klini¢kim ishodom, kao i pro-
cena pojedinih prognosti¢kih parametara. Pacijenti i
metode: Ispitali smo 20 pacijenata sa akutnim ishemij-
skim mozdanim udarom , od kojih 12 muskog, a 8 Zen-
skog pola, starosti od 47 do 76 godina. Rezultati: Hi-
perdenzni znak medijalne cerebralne arterije je bio pri-
sutan kod 10 (50%) pacijenata. U odnosu na AS-
PECTS skor, 5 pacijenata (25%) su imali normalan
skor od 10 poena, dok je 7 pacijenata (35%) imalo skor
od 7 poena. 12 pacijenata (60%) je imalo nepovoljan
ishod, dok je 8 pacijenata (40%) imalo povoljan ishod.
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Abstract: Primary angle-closure glaucoma (PACG)
is a leading cause of blindness globally. It is a condi-
tion that is responsible for nearly half of patients who
have a bilateral blindness caused by glaucoma. PACG
is highly prevalent in Asian countries, as compared
with Primary open-angle glaucoma (POAG), which is
reported as the predominant disease among Whites,
but prevalence of PACG in Europe has been underesti-
mated previously. Early detection by effective screen-
ing and appropriate prophylaxis and treatment may
prevent blindness from angle-closure glaucoma. The
purpose of this study was to present through the cases
of 3 patients with PACG the importance of each phase
of glaucoma: diagnosis, treatment and follow-up.

Key words: Primary angle-closure glaucoma; blind-
ness; YAG laser iridotomy; prophylaxis; risk factors.

INTRODUCTION

There are considerable differences in the preva-
lence of angle closure among ethnic groups. Primary
angle-closure glaucoma (PACQG) is highly prevalent in
Asian countries, compared with Primary open-angle
glaucoma (POAG), which is reported predominant dis-
ease among Whites (1, 2). The prevalence of PACG in
Europe is 0.1 % (3). However, the Egna —Neumarkt
Glaucoma Study stated that the burden of PACG in Eu-
rope has been underestimated previously (4). PACG is
estimated to affect 26% of people with glaucoma world-
wide and is responsible for almost half the number of
bilateral blindness caused by glaucoma (5). It is esti-
mated that 21 million people worldwide will have an-
gle-closure glaucoma in 2020 (6). The proportion of
blindness caused by PACG is greater that than caused
by open angle glaucoma, two to five times more, beca-
use of the greater estimated morbidity of this disease
(6, 7). Quigley et al. estimated that the number of pe-
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ople with bilateral blindness from PACG will be 5.3 mi-
llion worldwide by 2020 (6). Early detection by effecti-
ve screening and appropriate prophylaxis and treat-
ment may prevent blindness from angle-closure glau-
coma. The purpose of this study was to present through
the cases of 3 patients with PACG the importance of
each phase of glaucoma: diagnosis, treatment and fol-
low-up.

CASE REPORT 1

A 61-year-old women, from Vojvodina, a psychi-
atrist by profession, presented with pain in her left eye
and left half of the head and she went to ophthalmolo-
gist in her town. She also presented blurring of vision
and she was referred to the Clinic for Eye Diseases,
Clinical Center in Serbia as an emergency case. In re-
counting her previous medical history, she complained
of frequent headaches, always in one half of the head.
However, the headaches “were frequent in the female
line” and she did not attach great importance. She had
regular medical check-ups every year as part of the in-
stitution where she works [visual activity (VA) on both
eyes (BE), intraocular pressure (IOP), funduscopy] and
review of glasses for near and distance in 2-2.5 years.
Family history of glaucoma was positive, grandmother
had glaucoma. On the examination at the Clinic for Eye
Diseases, the best corrected visual activities (BCVA)
were 1.0 in the right eye (RE) and 0.7 in the left eye
(LE) respectively, with +2.50 diopter sphere in BE.
The IOP was 12 mmHg in RE and 50 mmHg in LE me-
asured with Goldmann aplanation tonometry (GAT).
The biomicroscopy showed shallow anterior chambers
in BE and in LE moderate corneal edema, moderate co-
njunctival hyperemia and mid-dilated pupil. Gonio-
scopy revealed narrow angle in RE and a 360° closed
angle in LE. Fundus examination using indirect ophthal-
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Figure 1. Visual field result in LE was preserved
central island of visual field in case 1

moscopy with Volk Superfield lens 90D showed cup to
disc ration in RE 0.4 and in LE 1.0. Beside complete
ophthalmic examination we did complete diagnostic
observation included a visual field test using the Thres-
hold C 24-2 Swedish Interactive Testing Algorithm
(SITA) standard program with Humphrey visual field
analyzer II (Carl Zeiss, Germany) and scanning laser
ophthalmoscopy-Heidelberg retinal tomography (HRT
11, Heidelberg Engineering, GmbH, Dossenheim, Ger-
many, version 2.02). Visual field result in RE was nor-
mal and in LE was preserved central island of visual fi-
eld (Figure 1). Central corneal thickness (CCT) values
were measured by ultrasonic pachymeter (Alcon labo-
ratories, OcuScan®RxP Ophthalmic Ultrasound sys-
tem, Fort Worth TX) by trained ophthalmic technicians
and were 587 um in RE and 616 im in LE. During ho-
spitalization an laser peripheral iridotomy (LPI) per-
formed on LE and filtration surgery on RE. On first post-
operative day IOP was 12 mmHg in RE and 10 mmHg
in LE and BCVA was 1.0 in RE and 0.9 in LE.

CASE REPORT 2

A 37-year-old women, from south of Serbia, me-
dical doctor by profession, presented with pain in her
right eye and right half of the head and blurring of vi-
sion in RE and she went to ophthalmologist in her
town. The local hospital diagnosis was Iridocyclitis se-
rosa on RE and she was treated with topical corticoste-
roids, non-steroidal anti-inflammatory drugs, antibiot-

ics, acyclovir, anti-glaucoma medications (timolol,
dorzolamide, brimonidine and latanoprost) and oral
acetazolamide. IOP in RE in that period was 26-40
mmHg. She had no family history of eye disorders. Af-
ter one month, she was referred to the Clinic for Eye
Diseases, Clinical Center in Serbia as an emergency
case. On examination at the Clinic for Eye Diseases,
the BCVA was 0.4 in RE and 1.0 in LE, respectively.
She had a refractive error of 1.0 Dioptre spherical equi-
valent hyperopia in each eye. [OP was 44 mm Hg right
and 16 mm Hg left. The biomicroscopy showed typical
presentation of acute angle closure glaucoma, includ-
ing edematous cornea, shallow anterior chambre, fixed
dilated pupil and glaucomatous flecks of lens in RE
and shallow anterior chambre in LE. Gonioscopy reve-
aled a 360° closed angle in RE and narrow angle in LE.
Fundoscop examination was normal; the optic nerve
head cup-to-disc ratios of 0.3 BE. We also did a visual
field test using the Threshold C 24-2 Swedish Interacti-
ve Testing Algorithm (SITA) standard program with
Humphrey visual field analyzer II (Carl Zeiss, Ger-
many) and scanning laser ophthalmoscopy-Heidelberg
retinal tomography (HRT II, Heidelberg Engineering,
GmbH, Dossenheim, Germany, version 2.02). Pachy-
metry measurements indicated that the CCT was 562
pm in RE and 572 pm in LE. The patient underwent
placement of LPI on BE. Despite maximal medical
therapy and LPI, her IOP still were very high in RE.
Trabeculectomy was performed on patient’s right eye.
The IOP postoperatively was 14 mmHg in RE and 16
mmHg in LE and BCVA was 1.0 BE.

CASE REPORT 3

A 65-year-old women, from Belgrade, trader by
profession, presented with pain in her left eye and blur-
ring of vision and she was referred to the Clinic for Eye
Diseases, Clinical Center in Serbia as an emergency
case. In her previous medical history, she recounted
that 7-8 years ago she had increased IOP in RE. At that
time, she went to one private ophthalmology clinic
where, she reported that they treated her with drops du-
ring one day and she underwent LPI on BE and oph-
thalmologists in that clinic told her that “she is cured
glaucoma and after 2 days follow-up, other ophthalmic
follow-up are not required and any further therapy”.
Her family history was positive, mother and grand-
father had glaucoma. On the examination at the Clinic
for Eye Diseases, the BCVA was 0.1 RE and 1.0 in LE,
respectively, with +1.00 diopter sphere in RE and +0.75
diopter sphere in LE. IOP measured with GAT was 54
mmHg in RE and 13 mmHg in LE. On slit lamp exam
conjunctiva showed hyperemia with fixed dilated pu-
pil, subatrophy iris and peripheral iridotomy on 8.30
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hours in RE (Figure 2) and shallow anterior chambers
in BE (Figure 3) and peripheral iridotomy on 2.30 ho-
urs in LE (Figure 4). Gonioscopy revealed a 360° clo-
sed angle in RE ad her Shaffer angle-closure grades
were 2 in LE. Funduscopy revealed cup to disc ratio of
approximately 0.8 and haemorrhagia on 12 hours in

Figure 2. Fixed dilated pupil, subatrophy iris and
peripheral iridotomy on 8.30 hours in RE in case 3

Figure 3. Shallow anterior chamber in case 3

A

Figure 4. Peripheral iridotomy on 2.30 hours
in LE in case 3

Figure 5. Foto fundus revealed cup to disc ratio
of approximately 0.8 and haemorrhagia on 12 hours
in RE in case 3
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Figure 6. Visual field result on RE was preserved loss
of the upper half of the visual field in case 3

RE (Figure 5) and 0.5 in LE. We also did scanning laser
ophthalmoscopy-Heidelberg retinal tomography (HRT
11, Heidelberg Engineering, GmbH, Dossenheim, Ger-
many, version 2.02) and a visual field test using the
Threshold C 24-2 Swedish Interactive Testing Algo-
rithm (SITA) standard program with Humphrey visual
field analyzer II (Carl Zeiss, Germany). Visual field re-
sult on RE was preserved loss of the upper half of the
visual field (Figure 6). The pachymetry results were
590 um in RE and 554 um in LE. During hospitaliza-
tion filtration surgery performed on RE. The BCVA po-
stoperatively was 0.8 in RE and 1.0 in LE and IOP was
12 mmHg and 14 mmHg.
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DISCUSSION

PACG is preventable, yet is leading cause of
blindness globally (8, 9). It is responsible for nearly
half of patients who have a bilateral blindness caused
by glaucoma (10). Because PACG appears to cause
blindness more frequently than POAG, it is an impor-
tant public health issue. In the study undertaken by Qu-
igley et Broman (6), they predict that there will be 1.5
million people with PACG in Europe in 2020. Altho-
ugh POAG is seen more frequently than PACG in our
population, PACG is more common than previously
thought and we have common experience of it in our
clinical practice. Outcome of PACG depends of stage
of glaucoma. That is the reason why is necessary to re-
cognize PACG on time, correct prophylaxis, treatment
and follow-up. In our 3 cases, all of the patients presen-
ted with dramatic but characteristic symptoms of acute
angle-glaucoma (AAG). There is, however, often sig-
nificant overlap in the clinical presentation, as patients
with underlying chronic disease may also present acu-
tely during the course of the disease, and patients with
acute angle closure can be subsequently go on to deve-
lop chronic angle—closure glaucoma.

It is important to know more about the pathophysi-
ology and risk factors of PACG to improve prevention.
Several risk factors have been identified for PACG, in-
cluding female gender, older age, race, family history
and ocular risk factors as shallow anterior chamber
depth (ACD), hyperopia, short axial length, thick crys-
talline lens, steep corneal curvature (11, 12). New find-
ings suggest iris volume and choroidal thickness to ha-
ve a key role in the mechanisms of angle closure (13).
In our 3 cases, the patients were female with hyperopic
refractive errors. Women are known to be more suscep-
tible to angle closure. They tend to have shallower an-
terior chamber depth and narrower angle than men,
which is believed to predispose them to angle closure
(14). It has been reported that PACG happens more of-
ten in hyperopic eyes (15), like in our patients. In our
study, two of them were over 60 years old and were
with positive family history of glaucoma. It is known
that increasing age is also major risk factor for develo-
ping PACG, with the relative risk of acute angle-closu-
re glaucoma in patients above the age of 60 being 9 ti-
mes higher compared to younger patients (8). Family
screening is vital in families with PACG as there is ro-
bust evidence for significant increased risk of angle
closure in family members of an affected patient: first
degree relatives may have a 1 in 4 risk of a primary an-
gle-closure (PAC) disease requiring treatment (16).

No diagnosis of PACG without gonioscopy; goni-
oscopic examination remains the most important met-
hod of identifying signs of angle closure and should be

performed on all patients in whom angle closure is sus-
pected to evaluate angle anatomy, appositional closure,
and presence of peripheral anterior synechiae (PAS).

The guidelines of the European Glaucoma Society
(3) state that if gonioscopic measurements indicate the
anterior chamber angle (ACA) is in appositional con-
tact between the iris and the posterior trabecular mesh-
work over at least 180°, the eye should be designated
primary angle closure suspect (PACS). If PAS are pres-
ent, PAC is diagnosed. Further, if glaucomatous optic
neuropathy (GON) and a corresponding visual field
defect are evident in eyes with PAC, the condition is
termed PACG. Acute PACG, if left untreated, can cau-
se devastating blindness in a very short time.

Ultrasound biomicroscopy and anterior segment
optical coherence tomography (AS-OCT) contribute to
a better understanding of the mechanisms of angle clo-
sure, helping the ophthalmologists in the diagnosis and
treatment (13). With AC-OCT we can better evaluate
anterior segment structural features - the angle, iris,
and lens by obtaining an in vivo cross section of the en-
tire anterior segment in a single image (17, 18).

The purpose of treatment is to preserve visual fun-
ction and maintain quality life by preventing PACG or
AAC from developing (12). Laser iridotomy is a defin-
itive treatment to relieve pupillary block in PAC and
PACG (19, 20). Iridotomy alone is not adequate as
long-term therapy in eyes with PAC or PACG, and pati-
ents almost always require additional medical or surgi-
cal treatments (19). When laser iridotomy fails to open
the ACA, laser iridoplasty may be recommended as
one of the options in treatment for angle-closure. Laser
peripheral iridoplasty works by shrinking and pulling
the peripheral iris tissue away from the trabecular mes-
hwork. But laser peripheral iridoplasty is usually as an
adjunct to laser peripheral iridotomy (9, 20). Filtering
glaucoma surgery is treatment when laser procedures
and topical medications fail and trabeculectomy is the
usual procedure in Clinic for eye diseases. Some studi-
es document that lens extraction significantly widens
the ACA in eyes with narrow, occludable angles and in
angle-closure glaucoma (21, 22, 23) but it is not com-
monly used interventions in Clinic for eye diseases. In
the study undertaken by Tham et al. (21), they compared
phacoemulsification versus fs20 trabeculectomy in me-
dically uncontrolled chronic angle-closure glaucoma
without cataract and concluded that both, phacoemulsi-
fication and trabeculectomy are effective in reducing
IOP, as trabeculectomy is more effective than phacoe-
mulsification in reducing dependence on glaucoma
drugs, but is associated with more complications.

It is important to highlight that the other eyes of
patients presenting with acute angle-closure glaucoma
are at risk of developing a similar attack because of the
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similar anatomical structure in both eyes. Previous stu-
dies documented that without treatment, the high pro-
portion of contralateral eyes of patients with acute an-
gle-closure glaucoma go on to sustain acute attacks or
develop some form of angle-closure glaucoma (24),
since approximately half of fellow eyes of acute an-
gle-closure patients can develop acute attacks within 5
years (25). Medical regime as pilocarpine has been
shown to be entirely protective against AAC (26). As
such, peripheral iridotomy/or iridectomy to the fellow
eye has been advocated as prophylaxis against the de-
velopment of AAC in the long-term.

CONCLUSION

PACG is an important cause of visual morbidity in
our country and many parts of the world. Ophthalmolo-
gists should be alert to the potential risk of PACG and
to identify those patients who are at risk of developing
PACG and AAG or in whom it is present. Furthermore,
in view of its insidious nature, greater efforts will need
to be targeted at screening and early detection of this
condition. PACG cases should be managed promptly
according to an established protocol that should inclu-
de medications, laser or surgical treatment. It is impor-
tant to reverse or prevent angle closure by considering
the application of laser iridotomy on the fellow eye as
well because it is at high risk for a similar event. With
careful follow-up and timely measured IOP and the
performance of certain diagnostic procedures (visual

Sazetak

field testing, imaging technologies as HRT, OCT,
GDx), disease progression can be halted.
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Abbreviations

PACG — Primary angle-closure glaucoma

POAG — Primary open-angle glaucoma

VA — visual activity

BE — both eyes

IOP — intraocular pressure

BCVA — the best corrected visual activity

RE — right eye

LE — left eye

GAT — Goldmann aplanation tonometry

HRT — Heidelberg retinal tomography

CCT — central corneal thickness

LPI — laser peripheral iridotomy

AAG — acute angle-glaucoma

ACD — anterior chamber depth

PAC — primary angle-closure

PAS — peripheral anterior synechiae

ACA — anterior chamber angle

PACS — primary angle closure suspect

GON — glaucomatous optic neuropathy

AS-OCT — anterior segment-optical coherence
tomography

GRESKE U DIJAGNOZI I LECENJU PRIMARNOG GLAUKOMA
SA ZATVORENIM UGLOM: PRIKAZ SLUCAJA
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Mari¢ Vesna, Markovi¢ Vujica, '~ Bozi¢ Marija, "~ Marjanovi¢ Ivan

' Klinika za o¢ne bolesti, Klini¢ki Centar Srbije, Beograd, Srbija
* Medicinski Fakultet, Univerziteta u Beogradu, Beograd, Srbija

Sazetak: Primarni glaukom sa zatvorenim uglom je
vodeci uzrok slepila u svetu. Odgovoran je za gotovo polo-
vinu pacijenata sa obostranim slepilom koji imaju gla-
ukom. Primarni glaukom sa zatvorenim uglom je visoko
prevalentan u Azijskim zemljama u odnosu na primarni
glaukom otvorenog ugla koje je zastupljeniji medu belom
rasom; medutim prevalencija primarnog glaukoma sa za-
tvorenim uglom u Evropi je potcenjena. Rano otkrivanje

sa odgovarajucom profilaksom i le¢enjem mogu spreciti
pojavu slepila kao posledice angularnog glaukoma. Cilj
ovog rada je da kroz prikaz slu¢aja 3 pacijentkinje sa pri-
marnim glaukomom sa zatvorenim uglom naglasi znacaj
svake faze glaukoma: dijagnoze, le¢enja i pracenja.

Kljucne reci: Primarni glaukom sa zatvorenim
uglom, slepilo, Yag laser iridotomija, profilaksa, faktori
rizika.
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Case report

GIANT HAND LIPOMA — CASE REPORT OF A RARE
LOCALIZATION OF ACOMMON TYPE OF TUMOR
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Abstract: Introduction: A lipoma is a benign tumor
of the adipose tissue and the most common tumor of the
subcutaneous tissue which is most commonly found on
the trunk. It appears as a round or oval subcutaneous mass
of soft consistency, which is not attached to the skin or to
the deeper tissues. Its growth can cause compressive
symptoms, the most common being pain and paresthesia.

Case report: Considering the fact that lipomas
very rarely occur in the hand and foot, in this paper we
present a case of a large lipoma in the hand of a
70-year-old female patient, with a subcutaneous tumor,
in the area of the ulnar side of the left palm, and the
pain and tingling in the fourth and fifth finger.

Longitudinal incision on the medial side of the palm
and transversal incision up to the proximal palmar crease
were performed under general endotracheal anesthesia.
The extirpated tumor was, due to its dimensions (5.6 x 3.4
x 2.5 cm), categorized as a giant hand lipoma. A histopat-
hological analysis confirmed the diagnosis of lipoma.

Conclusion: A hand lipoma requires surgical tre-
atment exclusively, involving a qualified hand sur-
geon, which is important because of the high functio-
nal and aesthetic importance of the hand.

Keywords: lipoma, hand tumors, hand lipoma.

INTRODUCTION

The most common tumor of the subcutaneous tis-
sue is a lipoma, which is a benign tumor of the adipose
tissue. Different morphological variations of this tu-
mor have been described such as fibrolipoma, myxoli-
poma, myolipoma, chondroid lipoma, pleomorphic li-
poma, angiolipoma and other (1). It is not attached to
the skin or to the deeper tissues, usually appears as a ro-
und or oval bulge beneath the skin of soft consistency.
It is noted that lipomas found in the superficial soft tis-
sues usually have a well developed capsule, while tho-

Prihvaéen/Accepted 07. 06. 2016. god.

se found in the deeper structures are not clearly separa-
ted from the surrounding tissue. Histologically, lipo-
mas are composed of mature adipocytes and very ra-
rely they undergo malignant alteration (1, 2).

Compressive symptoms may occur and the most
common are pain and paresthesia. Lipomas can occur
anywhere on the body where adipose tissue is present,
but they most often appear on the trunk, shoulders and
neck. Considering the fact that lipomas in the hand are
very rare (3), the aim of this paper is to present a rare
localization of a giant lipoma.

CASE REPORT

A 70-year-old female patient was admitted to the
clinic with subcutaneus nodule on the ulnar side of the
left palm. There were no pathological changes in the
skin, the tumor had a soft consistency and irregular
shape, and the mostly it was movable towards the dee-
per structures. The patient complained of pain and tin-
gling in the fourth and fifth finger, as well as of the aes-
thetic appearance of the left palm. Additional examina-
tions were conducted: ultrasonography and CT (Figure
1) by which a presence of a homogenous tumor was
identified, of relatively clear demarcation and without
visible internal vascularization.

Under general endotracheal anesthesia, using a to-
urniquet and surgical loops, a longitudinal incision was
performed on the medial side of the palm while the tran-
sversal incision was performed up to the proximal pal-
mar crease. After that, the tumor was separated from the
surrounding tissues and it was seen that one part of it
spreaded below the flexor tendons and above the hypot-
henar muscles, while the other part of it extended into
the region of the fourth commissure. Macroscopically,
the tumor resembled a lipoma (Figure 2) of a maximum
length 56 mm, maximum width 34 mm and maximum
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Figure 1. Computed tomography showing the tumor
with relatively clear demarcation and spreading
tendency, therefore condensing the surrounding

structures in the palm

Figure 2. Intraoperative appearance of the tumor,
of irregular shape, recalls as lipoma

Figure 3. The patent’s hand on the fifth
postoperative day

thickness 25 mm. It was completely removed and sent
for histopathological analysis. The wound was closed
with individual stiches (polyamide, 5-0) while vacuum
drains were placed through a separate incision. There
were no complications in the postoperative period. On
the second postoperative day, the drain was removed
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Figure 4. Histological appearance of the lipoma:
uniform cells with cytoplasmic vacuoles suppressing
the nucleus towards the cell membrane (H&E x200)

and the patient was discharged on the third day after sur-
gery with a reduced pain and tingling and without signs
of fluid accumulation in the wound (Figure 3). The wo-
und healed per primam and the stiches were removed on
the tenth postoperative day. The pathohistological re-
port (Figure 4) confirmed that it was a lipoma.

The patient was referred to physical therapy. On
the follow-up examination, one month after surgery,
there was no subjective discomfort, the scar healed
properly and was in the maturation phase, while the
function of the hand was normal, with good neurocir-
culatory function of the IV and V finger.

DISCUSSION

Benign subcutaneous tumors of the hand are rela-
tively rare and the most common among them are gan-
glion cyst, giant cell tumor and hemangioma. Altho-
ugh lipomas are the most common subcutaneous tu-
mors, their occurrence in the hand is very rarely repor-
ted. The first documented case of a lipoma in the hand
dates from 1959 when McEnery at al. described this tu-
mor in the palm (4). Later, other cases of different loca-
lizations of hand lipoma were described (5, 6), such as
thenar (7) or fingers (8, 9).

Hand lipoma is usually found on the palm and pal-
mar side of the fingers, while it is rarely formed on the
dorsal side of the hand, due to poorly developed fat tis-
sue. Considering a subtle hand morphology, comprised
of a of various tissues seated in a relatively narrow spa-
ce, the symptomatology in these cases is diverse and it is
most often manifested with paresthesia and pain. These
symptoms are the most noticeable when the lipoma is
localized in the carpal canal (10, 11, 12). Limited and
difficult movement of the fingers occur when the tumor
compresses the muscles and tendons of the hand, which
has a high functional significance for daily activities.
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Moreover, depending on the size of tumor, there are also
varying degrees of aesthetic impairment due to the fact
that the hand is an exposed part of the body (13).

Moreover, lipomas can grow large in size; howe-
ver, it should be pointed out that the concept referring to
a large tumor in surgery does not depend mainly on its
size, but also on its anatomical localization, as well as
functional and aesthetic importance of that area. With
the consensus in the literature that any hand lipoma that
has a maximal diameter greater than 5 cm belongs to the
group of giant lipomas (13, 14, 15), we classified this li-
poma into the group of rare giant hand lipomas.

A diagnosis of the lipoma is primarily based on
clinical examination and intraoperatively, while it is fi-
nally made on the basis of a pathohistological analysis.
However, due to the occasional presence of differential
diagnostic dilemmas and possible occurence of lipo-
sarcoma in the hand (16), in order to diagnose a hand
lipoma there is sometimes a need for additional proce-
dures, such as ultrasonography, computed tomography
and MRI (17). This is important in cases when the tu-
mor is large, firmer in consistency and to a certain de-
gree attached to the deeper tissues. Using the above
mentioned diagnostic procedures, a lipoma can be dif-
ferentiated from other tumors, and it is of particular im-
portance to exclude the existence of a deep hemangio-
ma or sarcoma (18).

The only definitive method for successful lipoma
treatment is surgery that must be performed under gen-
eral or regional anesthesia and in a bloodless operative
field, which is achieved by placing a pneumatic tourni-
quet. Besides, in most cases, it is necessary to perform
surgery with the use of magnification with binocular
surgical loupes and appropriate surgical instruments
for hand surgery. Planning incisions in the hand has to
be in accordance with the general principles of plastic
surgery. The incisions are planned in order to avoid oc-
curence of desmogenous finger contractures. Someti-
mes, it is necessary to make a vertical incision, due to
the easier extirpation of a tumor in the hand and that
kind of incision requires a Z-plasty. During surgery, it
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is very important, not only to remove the tumor com-
pletely, but also to avoid the damage of healthy tissues,
particularly neurovascular elements. Considering the
fact that a cavum remains after extripation of large tu-
mors, wound drainage is very important and it is rec-
ommended to be performed through a separate inci-
sion, using a firm and fixed multi-perforated silicone
catheter attached with a vacuum system (19, 20).
Postoperative complications are possible, such as
hematoma, seroma, dehiscence, infection, lesions in the
deeper structures during surgery, desmogenous contrac-
ture in improperly placed incisions and recurrence, if the
tumor is not completely removed. The most common
specific complication is digital nerve lesion. During the
whole treatment, a postoperative intensive and qualified
physical therapy is of a great importance (3, 20, 21).

CONCLUSION

Diagnosis of subcutaneous tumors of the hand
should be exact and, for this reason, additional diagno-
stic procedures are necessary such as ultrasonography,
CT, MRI and angiography. This is particularly impor-
tant for large tumors, such as the giant lipoma in the
hand which is presented in this paper.

A lipoma in the hand is exclusively treated surgi-
cally and includes the participation of a qualified hand
surgeon, which is important because of a great functio-
nal and aesthetic character of the hand. The tumor pre-
sented in this paper had a rare localization for its kind
and larger dimensions in relation to the area it was en-
countered in.
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GIGANTSKI LIPOM SAKE — PRIKAZ SLUCAJA
RETKE LOKALIZACIJE CESTOG TUMORA

Radivojcevic Uros, " Ilic B. Milena,” Vulovic D. Dejanl’2

' Centre for Plastic Surgery, Clinical Centre Kragujevac, Serbia
: Faculty of Medical Sciences, University of Kragujevac, Serbia

Uvod: Lipom je dobrocudni tumor masnog tkiva i
najces¢éi tumor potkoznog tkiva koji se najéescée javlja

na trupu. Prezentuje se kao okrugao ili ovalni potkozni
¢vor, mekse konzistencije, koji nije fiksiran za kozu, a
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naj¢e$ée ni za dublja tkiva. Svojim rastom moze da
uzrokuje kompresivne simptome, od kojih su najéesci
bol i parestezija.

Prikaz sluc¢aja: Obzirom da se lipomi veoma retko
javljaju na Saci i stopalu, u ovom radu prikazujemo veli-
ki lipom $ake kod pacijentkinje stare 70 god. sa potko-
Znim izra$tajem u predelu ulnarne strane levog dlana i
bolom i trnjenjem u ¢etvrtom i petom prstu. U opstoj en-
dotrahealnoj anesteziji je uradena longitudinalna incizi-
janamedijalnoj strani dlana i popre¢na incizija do prok-
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Case report

DE ANQUIN SYNDROME-RARE CAUSE OF LOW BACK PAIN:
A CASE REPORT WITH REVIEW OF LITERATURE
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Abstract: Introduction: Low back pain is com-
mon medical disorder that can be caused by different
etiologies, some of them being very rare. During the
past decades, much of the etiology and pato-mechanics
of low back pain has been clarified. However, defining
precise cause of low back pain in a small subset of pati-
ents is still challenging.

Case presentation: We are presenting a case of
long lasting low back pain caused by impingement of
the enlarged spinous process of the fifth lumbar spine
into the spina bifida of the first sacral segment, so cal-
led De Anquin syndrome. We delineated the precise
morphology of the anomaly using CT scans, and since
the patient was symptomatic, the resection of the enlar-
ged spinous process was undertaken. During the fol-
low up period, the patient remained completely symp-
tom free.

Discussion and Literature review: We underto-
ok literature review and small number of studies de-
scribing De Anquin syndrome were found. The most
remarkable finding of the case presented is the imme-
diate and complete release of pain.

Conclusion: We do recommend seeking for the
exact etiology in the patients with long lasting low
back pain.

Keywords: De Anquin syndrome, low back pain,
clasp knife deformity, sciatica.

INTRODUCTION

Low back pain is common medical complaint.
The condition itself is associated with significant disa-
bilityand considerable cost (1). It isestimated that up to
84.1% of the general populationhave experienced low
back pain during their lifetime (2). It is the most com-
mon reason for visits to the orthopedic surgeons and
neurosurgeons (3). The annual prevalence of chronic
low back painranges from 15% to 45%, with a point

Prihvaden/Accepted 12. 06. 2016. god.

prevalenceof 30% (2, 4-7). Contrary to the common
belief that low back painprevalence remains the same,
(8) studies have shown alarming increase in the past
two decades (9-13). The percentage of the workforce
affected varies from 2% to 8% with days of absence
ranging from 9 days inthe United States, to 40 days in-
Sweden, per pt. per year (13, 14).

Low back pain is a disorder with manypossible
etiologies, occurring in different groups of the popula-
tion.Despite high prevalence and research, there is still
professional uncertainty about optimal therapeutic ap-
proach (15). During the past decade, huge scientific
work and widespread use of imaging studies have clar-
ified much of the etiology and pato-mechanics of low
back pain (6). Seeking for the exact etiology is manda-
tory in patients with long lasting low back pain and fai-
lure of conservative therapy (9). In such instances, high
level of suspicion for rare etiology as a possible cause
for low back pain should be present.

We are reporting a patient who suffered long last-
ing low back pain caused by very rare congenital osse-
ous anomaly of the lumbosacral junction known as
clasp-knife deformity or de Anquin syndrome.

CASE PRESENTATION

A 43-year-old man presented to the outpatient cli-
nic for evaluation of the low back pain. The current ep-
isode of low-back pain started 2 months ago. At the be-
ginning, the pain was localized at his lower back, but
subsequently it became radiating along his both legs.
He also noticed that his sexual function started to dete-
riorate and bowel habits become irregular.

His past medical history is remarkable. He had
suffered cerebral palsy in his childhood, having gait
impairment as a consequence. He also hasprognathiat-
hat was surgically treated and lumbar spondylolisthesis
for which he underwent surgical treatment eight years
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ago. After the last surgery, he remained symptom free
for two years when he started to experience some pain
in the central part of his lower back. This time, the pain
developed during his regular air-pistol shooting practi-
ce. Subsequently, the patient noticed that the pain is oc-
curring at the time when the back is hyperextended,
while performing his daily routines and during sleep-
ing on his back. Furthermore, he realized that the pain
is relieving by flexion of the back. Since then, the epi-
sodes become more regular and disabling, requiring in-
creasing doses of analgesics and frequent courses of
physical therapy. The symptom free periods become
shorter, lasting no more than month or two.

During the days before the actual examination, the
pain while standing and walking caused considerable
suffering and forced the patient to come to the clinic on
a wheelchair. The patient was well developed individ-
ual and his back was straight. Vital signs, regular lab
findings were within the normal range.Both flexion
and extension of low back were quite limited and very
painful. The clinical exam revealed healed surgical

Figure 1. Preoperative radiography demonstrating
spina bifida occulta on the first sacral segment

scar in the midline of his back from a previous operati-
ve fixation of the spondylolisthesis at the level of the
second and third lumbar vertebrae. Palpation at that le-
vel did not reveal any pain. As the palpation of the spi-
nous processes was going downwards, he reported in-
tense pain at the level over the lumbo-sacral junction
and upper part of the sacrum. We did not note any atro-
phy of the gluteal, thigh and calf muscles. Spasm of the
lumbar musculature was present on both sides.

Neurological examination demonstrated signs of
nerve root compression. Namely, the pain was radiat-
ing along his both legs and deep tendon reflexes were
diminished. The rectal tone was also decreased. Motor
power was difficult to test accurately because of the in-
tense pain caused by manipulation and positional
changes. The findings of the sensory examination were
also remarkable. Pain and numbness were present in
multiple dermatomas, most affected being L5 and S1
dermatome. Pain on straight leg rising was not present.

The point of maximum tenderness was marked
with a ruler and radiographies of the lumbo-sacral spine
were ordered. Roentgenograms of the lumbosacral spi-
ne (Figure 1) showed slight reduction in the normal lum-
bar lordosis, possibly associated with the muscle spasm.

The point of maximum tenderness precisely corre-
sponded with the lumbosacral junction. Focused antero-
posterior view of the lumbosacral junction revealed spina
bifida at the level of fifth lumbar vertebra which was
overlooked in the previous radiology exams. On a profile
view, the spinous process looked enlarged and elongated.
In order to delineate the precise morphology of the lum-
bosacral junction, CT scan was ordered (Figure 2).

The findings revealed excessively large, elonga-
ted and hooked spinous process of the fifth lumbar ver-
tebra intruding into the osseous defect over the first sa-
cral segment. Additionally, electromyography findings
demonstrated reduced sensomotor conductivity origi-
nating from the fourth and fifth lumbar nerve roots as
well as first two sacral roots.

Figure 2. Transverse CT scans demonstrating laminar defect and adjacent spinous process protruding
into the defect (left) and 3-D reconstructions at the same level (middle and right)
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Figure 3. Postoperative radiographies

It was clear that the pain and neurologic deficit co-
uld be attributed to the impingement of the fifth spino-
us process on a sacral spina bifida.

Since the conservative treatment was unsuccess-
ful, the pain was increasing and the neurologic deficit
occurred, we decided to operate on the patient.

The lumbosacral junction was exposed through
the midline incision. We exposed the spina bifida and
defined its limits. The fifth lumbar spinous process was
excised by cutting it off at its base and by separating
adhesions between it and the fibrous membrane across
the posterior osseous defect of the first sacral segment.
Postoperative radiographies are shown on Figure 3.

Postoperative period went uneventful. Operative
wound healed with no complications. During the imme-
diate postoperative check up the patient reported that the
pain while lying on his back as well as the pain along his
both legs has diminished. In the next few days of his ho-
spital stay we undertook regular neurologic examinati-
ons. The complete neurologic recovery was evident, in-
cluding tendon reflexes and sphincter function.

Outpatient clinic checkups were undertaken at four
weeks, three months and six months and a year post sur-
gery. During the follow up period the patient was com-
pletely symptom free and satisfied with the surgery. Ne-
urologic examinations revealed complete recovery.

DISCUSSION
AND LITERATURE REVIEW

Low back pain is a common medical complaint with
prevalence as high as 73% (2). In most cases, it subsides
with no medical treatment or short courses of physical
therapy. However, in less than 1% of cases low back pain
is caused by congenital deformity of the spine (8). Since
its first description in 1875 by Virchow, spina bifida oc-
culta alone has usually been addressed as a cause of low
back pain (16, 17). The association between spina bifida
occulta and enlarged spinous process of the fifth lumbar
spine was first described by Ferguson in 1934 (18). He in-
dicated the possibility of existence of a free remnant of
the first sacral spinous process or a single enlarged and
hooked spinous process of the fifth lumbar spine that in-
trudes into the posterior defect of the first sacral segment
thus compressing the dural sac and producing pain.

To our knowledge, there are only few papers focus-
ing on spinous engagement syndrome.The literature se-
arch was conducted in order to identify papers focusing
on de Anquin syndrome. “Pubmed Medline” and “Goo-
gle Scholar”, without language and publication date li-
mitation, were searched. The following search terms
and Boolean operators were used: de Anquin syndrome
or de Anquin disease or Morbus de Anquinor Spinous
impingement syndrome or Spinous engagement syndro-
me. In order to complete the list of published studies, we
also searched the reference lists of already detected stu-
dies. The search results are presented in Table 1.

Table 1. Overview of the studies

Study Year Patients Treatment Outcome Comment
Ferguson 1934 single case no treatment no outcome radilogic study presenting x-rays
AB described described of a single case with this anomaly
Bellerose 1935 single case no treatment no outcome morphological study
MN described described
De Anquin 1959 15 cases conservative in4, | excellent resultsin | the first study to describe the anomaly and
CE operative in 11 operatively treated | treatment options in detail
patients patients
Stark 1971 single case operative described as good the anomaly was diagnosed
WA intraoperatively
Goobar JE 1988 2 cases conservative some success with | the authors do not discuss the possibility
et al conservative of operative treatment
treatment
Bruns J et al 1994 6 cases operative in all immediate release most detailed description of the syndrome
patients from or decrease in
pain in all patients
Dieckmann C | 1995 6 cases operative in all excellent in 3 revision of the nerve roots and division
etal patients patients of adhesions performed
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Bellerose reported one case of a patient with enlar-
ged and curved spinous process of the fifth lumbar verte-
bra protruding into the adjacent spina bifida occulta (19).
De Anquin was the first to describe this peculiar anomaly
in detail (17). He published a study of 15 patients suffer-
ing low back pain caused by spinous engagement at the
lumbosacral junction. Eleven out of 15 patients in his
study were treated operatively, with excision of the fifth
lumbar spinous process and a good clinical outcome. He
also described two different types of the syndrome. Type
I is characterized with pain at the lumbosacral junction
caused by protrusion of the enlarged fifth lumbar spine
into the posterior defect of the first sacral segment with no
signs of nerve root compression, while type II is associa-
ted with nerve root compression. In 1971, Stark reported
on a case of de Anquin syndrome with signs of nerve root
compression (20). The patient was operated with excision
of the fifth lumbar spinous process and posterior lumbo-
sacral fusion. Goobar et aldescribed two cases of de An-
quin syndrome that were treated conservatively that led to
decrease in the severity of the symptoms (21). They used
the term “dynamic type of stenosis” to explain the pain
producing mechanism in these two patients. In 1994,
Bruns et al published a study of 6 patients with long lasting
low back pain caused by de Anquin syndrome (22). All of
them were treated operatively after numerous courses of
physiotherapy. According to their results, the most impres-
sive finding was the immediate decrease in pain reported
by all patients included in the study. However, remaining
complaints of two of the patients were attributed to the
osteoarthritic changes of lumbosacral facets.In 1995, Diec-
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kmann published study of six operatively treated patients,
with result very similar to those of Bruns (23).

We are reporting on a case of a young individual
who practices active lifestyle despite serious comorbi-
dities. Our decision to operate on the patient was based
on the findings of abovementioned studies and case re-
ports, ineffective attempts of conservative treatment
for few years and the progressivenessof the neurolo-
gicdeficit. The most remarkable finding was immedia-
te and complete postoperative release of pain. Subse-
quently, he also regained bowel and urinary sphincter
function, as well as sexual function. Our postoperative
result is similar to those described in the literature.

CONCLUSION

Despite being very common, low back pain can be
caused by rare and curable etiologies. Presence of low
back pain associated with spina bifida occulta should
always raise the suspicion of coexistence of spinous
impingement caused by enlarged adjacent spinous pro-
cess. Awareness of the existence of this peculiar anom-
aly is the cornerstone in the treatment of these patients.
The treatment itself is straightforward and consists of
simple surgical excision of enlarged spinous process.
Published studies and case reports have shown excel-
lent clinical outcomes following surgical treatment.
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DE ANQUIN SINDROM — REDAK UZROK BOLA U DONJEM DELU LEDA:
PRIKAZ SLUCAJA I PREGLED LITERATURE

Spasov Marko, Todorov Ilija, Stojkovska-Pemovska Emilija

University clinic of Traumatology, Medical faculty of Skopje, R. Macedonia

Uvod: Bol u donjem delu leda je ¢est zdravstveni
problem koji moZe biti uzrokovan razli¢itim etiolo-
$kim faktorima, a neki od njih su vrlo retki. Tokom
proteklih decenija, vecina etioloskih faktora i patolo-
$kih mehanizama bola u donjem delu ki¢me je razja-
$njena. Medutim, definisanje taénog uzroka ovog bola
kod malog broja pacijenata i dalje je izazov.

Prikaz slucaja: Predstavljamo slu¢aj dugotrajnog
bola u donjem delu ki¢me, uzrokovanog udaranjem uve-
¢anog spinoznog nastavka petog lumbalnog priljena u
spinu bifidu prvog sakralnog segmenta, Sto karakterise
takozvani De Anquin-ov sindrom. Identifikovali smo
ta¢nu morfologiju anomalije pomoc¢u CT-a, a buduci da

je pacijent imao simptome, izvr$ena je resekcija uveca-
nog spinoznog nastavka. Tokom perioda pracenja, paci-
jent je bio potpuno bez tegoba.

Diskusija i pregled literature: Pregledom litera-
ture pronaden je mali broj studija koje opisuju De An-
quin sindrom. Najznac¢ajniji nalaz kod prezentovanog
slucaja je to $to je doslo do neposrednog i potpunog
oslobadanja od bola.

Zakljucak: Preporucujemo precizno ispitivanje eti-
ologije kod pacijenata sa dugotrajnim bolovima u do-
njem delu leda.

Kljuéne reci: De Anquin syndrome, bol u donjem
delu leda, clasp knife fenomen, isijas.
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Abstract: The classical GLUT-1 deficiency syn-
drome (GLUT-1 DS, De Vivo disease) was described
over 2 decades ago as a metabolic encephalopathy cha-
racterized by developmental delay, secondary micro-
cephaly paroxysmal neurological symptoms (epilepsy)
and movement disorders. The biochemical parameters
of this disease, used in diagnosis, are low levels of glu-
cose in the cerebrospinal fluid, normal level of glucose
in the blood and consequent low ratio of cerebrospinal
fluid vs. blood glucose levels (< 40-45%). So far, more
than 200 cases of the classical GLUT-1 DS have been
described in the literature. Genetic research demon-
strated that this disease is caused by mutations in
SLC2A1 gene coding for GLUT-1, a transporter of glu-
cose across the blood brain barrier. Over the last few
years the clinical spectrum of GLUT-1 deficiency was
expanded to include other rare diseases such as parox-
ysmal exertional dyskinesia and early-onset absence
epilepsy, but also some more common diseases such as
idiopathic generalised epilepsy (1-2%). GLUT-1 defi-
ciency is an important pathophysiological basis of the-
se diseases as early diagnosis (aided by DNA mutation
testing) and treatment (ketogenic diet) could lead to
improved disease outcomes.

Key words: GLUT-1 deficiency, De Vivo disease,
SLC2AL, epilepsy, idiopathic generalised epilepsy, pa-
roxysmal exertional dyskinesia, hypoglycorrachia.

INTRODUCTION

Human brain uses glucose as a principle fuel for
its function. It is estimated that on average an adult hu-
man brain uses at least 20-25% (up to 80% in infants)
of the total body glucose supply (1-7). Glucose mole-
cule does not diffuse freely across the blood-brain bar-
rier and GLUT-1, an uniporter glucose transporter, al-
lows facilitated glucose transport across the blood-brain
(and other blood-tissue) barriers (1, 2).

Prihvaden/Accepted 12. 06. 2016. god.

GLUT-1 is encoded by SLC2AT1 gene (solute car-
rier family 2, facilitated glucose transporter member 1,
OMIM 138140) located on the short arm of chromoso-
me 1p34.2, 35kb long comprising 10 exons (1). It is
highly conserved, with a 98% homology between hu-
man and mouse GLUT-1 sequence and also 40% ho-
mology to other GLUT transporters (1-6). GLUT-1 is
constitutively expressed in most tissues and cells, with
particularly high level of expression in brain microves-
sels and astroglia as well as the erythrocyte membrane
(1-4). It consists of intracellular C- and N- terminal do-
main and 12 hydrophobic domains, each of which is
forming a transmembrane helix (1-4). GLUT-1 trans-
porter is hypothesised to oscillate between two confor-
mations: “open” conformation when glucose level in
the target tissue/cell is low allowing glucose to be tran-
sported across the cell membrane and “closed” confor-
mation acquired by GLUT-1 once the level of glucose
have increased to meet the metabolic need.

THE CLASSICAL DE VIVO GLUT-1
DEFICIENCY SYNDROME (GLUT-1DS)

Human pathology associated with GLUT-1 was
first described by Darryl De Vivo, who more than 3 de-
cades ago reported two cases of GLUT-1 deficiency
syndrome (GLUT-1 DS) (3-7). This syndrome was
characterized clinically by infantile seizures, develop-
mental delay and acquired microcephaly, accompanied
by laboratory findings of low cerebrospinal fluid
(CSF) glucose — hypoglycorrhachia, normal plasma
glucose levels, low CSF-to-plasma glucose ratio and
low-to-normal cerebrospinal lactate levels (3-7).

Within the following decade the same group dem-
onstrated that the observed GLUT-1 DS phenotype is
due to mutations in the gene encoding GLUTI1
—SLC2A1 (5). The mutations identified in this first re-
port of the molecular genetic basis of GLUT-1 DS aro-
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se “de novo’ and were either larger deletions (GLUT-1
hemizygosity) or point mutations that generate trunca-
ted non-functional GLUT-1 likely to be degraded befo-
re reaching the erythrocyte membrane. The pathogeni-
city of these SLC2A1 mutations was confirmed by
showing approximately 50% reduction GLUT-1 pro-
tein expression and 30-50% reduction in glucose upta-
ke by patient’s erythrocytes (5). Following this initial
report, a number of studies around the world reported
findings of SLC2A1 mutations in GLUT-1 DS.

The animal model of GLUT-1 DS provided furt-
her evidence that mutations reducing GLUT-1 trans-
port function are responsible for GLUT-1 DS: hetero-
zygous GLUT-1 knock-out mice recapitulated the hu-
man GLUT-1 DS phenotype (microcephaly, epilepti-
form discharges on EEG, impaired motor activity and
incoordination) and the homozygous GLUT-1 loss was
lethal in the early embryonic development of the
GLUT-1 null mice (3, 8).

Since the first reports of GLUT-1 DS and its mole-
cular genetic basis, more than 200 cases of GLUT-1 DS
have been published, providing further insight in both
the clinical and molecular genetic features of this rare
syndrome (1-7). As the number of reported GLUT-1
DS patients increased, the clinical phenotype of the
syndrome became more variable (for example varying
degree of developmental delay and intellectual deficit,
various severity and type of seizures), but was gener-
ally consistent with a major metabolic encephalopathy
characterized by developmental delay, microcephaly,
seizures and often included complex movement disor-
ders, ataxia and/or spasticity (5, 6, 7).

Thus, GLUT-1 deficiency syndrome was establis-
hed as a rare, monogenic, autosomal dominant disease,
most frequently caused by sporadic and “de novo” mu-
tations in SLC2A1. These mutations inactivate one
SLC2A1 allele (deletions and truncating mutation, or
point mutations affecting amino acid residues critical
for normal structure and function of GLUT-1, affecting
various regions and amino acid residues within the
GLUT-1 molecule), and this leads to severe functional
impairment of GLUT-1 glucose transport capacity and
reduced glucose transport across the blood-brain barrier
(3-7). The established diagnostic criteria for GLUT-1 DS
included clinical findings consistent with metabolic
encephalopathy (microcephaly, developmental delay
often accompanies by paroxysmal symptoms such as
seizures and movement disorders) and confirmed by
low CSF glucose levels (hypoglycorrhachia, SCF glu-
cose < 2.2 mmol/L) with normal plasma glucose levels
and low ratio of blood-to-cerebrospinal fluid glucose
(usually< 40-45%) (1-7). Ketogenic diet provided the-
rapeutic benefits of varying degree for the diagnosed
GLUT-1 DS patients, being more successful in control-

ling the paroxysmal symptoms then the cognitive func-
tion (20, 21).

EXPANDING THE GLUT-1 DS
SPECTRUM, PAROXYSMAL
EXERTIONAL DYSKINESIA (PED)

More recently, the clinical spectrum of GLUT-1
DS was expanded to include paroxysmal exertional
dyskinesia. PED is an extremely rare type of paroxys-
mal dyskinesia characterized by involuntary, sudden,
dystonic movements, including repetitive twisting mo-
tions and painful posturing. The attacks are usually
triggered by exercise (or other physical exertion), usu-
ally affect the part of the body being exercised and last
from a few minutes to an hour (9-12). PED can exist as
an isolated condition or it can be accompanied by addi-
tional neurological features, such as epilepsy (10). A
few recent studies implicated GLUT-1 deficiency as
pathophysiological basis for PED and broadened the
clinical spectrum of GLUT-1 deficiency (10-12).

A genetic linkage analysis of a five generation Bel-
gian family segregating PED and epilepsy pointed to
SLC2A1 as a candidate gene for the observed complex
phenotype (10). Indeed, SLC2A1 mutations were found
in this and three additional nuclear families segregating
similar clinical phenotypes including PED. The identi-
fied SLC2A1 mutations were heterozygous missense
mutations and frameshift mutations that were not found
in normal healthy controls. Affected individuals had re-
duced CSF-to-plasma glucose ratios and the mutated
GLUT-1 molecules were found to have reduced capa-
city to transport glucose in vitro, both findings establish-
ing the pathogenicity of the identified SLC2A1 mutati-
ons in these PED patients (10). Interestingly, while most
of the affected individuals in this study displayed both
PED and epilepsy, there were also cases with PED or ep-
ilepsy phenotypes only. The seizure types were absen-
ces, generalized tonic-clinic seizures, complex and sim-
ple partial seizures and/or myoclonic seizures. In one fa-
mily the mutation arose “de novo” and in the other 3 the
mutations were inherited (10).

Another family with a complex clinical pheno-
type, including PED, epilepsy, intellectual deficit and
haemolytic anemia, was shown to segregate a 4 amino
acids deletion (Q282_S285del) affecting the 7" tran-
smembrane helix of GLUT-1 (11). Interestingly, the
complex phenotype in this family included hemolytic
anemia, characterized by increased Na+ and decreased
K+ levels in patients’ erythrocytes, suggesting a “cat-
ion leak” through the mutant GLUT-1 as a likely pat-
hophysiological mechanism underlying the hemolytic
anemia phenotype. This study reported SLC2A 1 muta-
tions in 2 out of 4 additional families with PED (11).
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Following these two initial reports linking PED to
GLUT-1 deficiency, a number of research groups pub-
lished similar findings of SLC2A1 mutations in famil-
ial, but also sporadic cases of PED with one study re-
porting SLC2A1 mutations in 2/10 sporadic cases of
PED (12).

A recent literature review identified 41 patients
with PED due to GLUT-1 deficiency and found that
most cases had onset in early childhood (mean age at
onset 8.6 years) with varying frequency of attacks
(from sever per day to 1 per month). Attacks were
mostly choreo-dystonic and lasted between 15 and 40
min. Concomitant disturbances included epilepsy, le-
arning difficulties, ataxia, pyramidal signs and he-
molytic anemia (13).

EXPANDING THE GLUT-1 DS
CLINICAL SPECTRUM: EPILEPSY
SYNDROMES, EARLY-ONSET
ABSENCE EPILEPSY (EOAE),
IDIOPATHIC GENERALISED
EPILEPSY (IGE)

With the exception of rare families segregating mo-
nogenic Mendelian epilepsy syndromes (mostly due to
mutations in genes coding for ion channels, such as
SCN1A), epilepsy is considered to be a common com-
plex disease whose ethology includes both, a complex
interaction between certain environmental factors and
the genetic make-up as well as a complex interaction of
a few to many genes with minor genetic contribution
(14). In familial forms of epilepsy, the pedigree analyses
usually confirm complex patterns of inheritance.

Given the presence of various epilepsy syndromes
(including absence epilepsy) in the reported cases of
GLUT-1 DS (both the classical De Vivo syndrome
and/or milder PED variants), we and others looked for
SLC2A1 mutations in various forms of epilepsy. An
initial study looked for mutations in SLC2A1 in 34 pa-
tients with early-onset absence epilepsy (age of onset
under 4 years of age) and found mutations in 12% of
patients (4/34, 2 “de novo”, 2 familial), indicating
GLUT1 deficiency may be the cause of a significant
proportion of early-onset absence epilepsy (15).

A confirmatory cohort included 55 cases of
early-onset absence epilepsy (and 500 controls) found
that 7 patients (13%) had mutations in SLC2A1 (5 mis-
sense, 2 deletions) and confirmed that about 1 in 10 cases
of early-onset absence epilepsy are due to mutations in
SLC2A1 (16). Importantly, this study also showed that
while the diagnostic criteria of the classical De Vivo
GLUT-1 DS includes CSF glucose levels < 2.2 mmol/L
and CSF-to-blood glucose ratio of < 50%, the milder
GLUT-1 deficiency cases, presenting clinically as EOAE

or other “midler” phenotype, may have both higher (and
even normal) levels of CSF glucose and also CSF-to-
blood glucose ratio of above 50% (16). The high frequ-
ency of SLC2A1 mutations in early-onset absence epi-
lepsy also raises the question for routine use of genetic te-
sting in cases with early onset epilepsy (especially onset
under the age of 4 years and absence type epilepsy).

We also tested the hypothesis that GLUT-1 defici-
ency clinical spectrum may include not just rare conditi-
ons (PED, early-onset absence epilepsy), but also a mo-
re common condition such as idiopathic generalised epi-
lepsy, traditionally considered to be a complex genetic
disease (the lifetime incidence of epilepsy is 3%, with
IGE accounting for 25% of all epilepsy cases) (12-19).
To assess the contribution of GLUT-1 deficiency and
SLC2A1 mutations in idiopathic generalised epilepsy,
we screened for SLC2A 1 mutations in 504 patients with
IGE and found that 7 patients (1.4%) had mutations,
functionally validated to reduce the transport function of
mutant GLUT-1 in vitro (17). All of the affected pro-
bands fulfilled the diagnostic criteria for idiopathic gen-
eralised epilepsy and had normal development and in-
tellect, some of the families co-segregated PED (17).

Another Swiss study found SLC2A1 mutations in
2.1% (2/93) of IGE cases (18). This study also reported
combined results on the frequency of SLC2A1 mutations
in various forms of epilepsy form the published literature:
overall SLC2A1 frequency in epilepsy was 29/1110 or
2.9% (combined 7 studies), the highest rate being in
EOAE - 5.6% (4 studies including 303 patients) (18).

The finding that around 1-2% of IGE is actually
monogenic disease (GLUT-1 IGE) is quite intriguing as
it directly challenges the standing concept of the com-
plex genetic architecture of epilepsies in general and
IGE in particular. The autosomal dominant Mendelian
inheritance pattern of GLUT-1 IGE may be obscured in
many cases due to the incomplete penetrance and “de
novo ‘nature of SLC2A 1 mutations in many cases (17).
The findings establishing SLC2A 1 mutations in the ge-
netic architecture of IGE and GLUT-1 deficiency as an
underlying pathophysiology of IGE are important as
they may have implications both for diagnosis and tre-
atment of these patients.

CONCLUSIONS: EARLY DIAGNOSIS
AND TREATMENT CONSIDERATIONS

While glucose is the primary (and perhaps prefer-
red) source of energy for the brain (either as glucose or
in the form of lactate), the brain can also switch to al-
ternative sources of energy such as ketone bodies, pro-
duced in the course of a ketogenic diet (1, 3, 20, 21).
This therapeutic approach has been used in the treat-
ment of medication-refractory seizures for many years
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with varying success. The theoretical concept that
by-passes the defective glucose transport across the
blood-brain barrier by offering the brain an alternative
source of energy (ketone bodies) was proven therapeu-
tically beneficial in GLUT-1 DS and over the decades
the ketogenic diet become the “golden standard” in the
treatment of this condition (6, 20, 21).

In patients with GLUT-1 DS ketogenic diet has
been shown to be particularly beneficial in controlling
seizures (reported cased of refractory seizures respond-
ing very well to ketogenic diet) and abnormal motions,
including PED (refractory PED severely limiting walk-
ing responding to this treatment within days), without
the need for anticonvulsants (20, 21). Although the cog-
nitive function is least responsive to ketogenic diet, re-
ports suggest that patients that started earlier with keto-
genic diet have overall better outcomes (6, 20, 21).

Historically, the diagnostic approach included
glucose testing in blood and CSF (low levels < 2.2
mmol/L and/or CSF-to-blood ratio < 40-45% was con-
sidered consistent with the diagnosis) when there was a
clinical suspicion of this extremely rare and under-re-
cognised condition (the classical De Vivo GLUT-1 DS)
— and this led to delays in diagnosis or in many cases
perhaps non-diagnosis. Recent developments in under-
standing GLUT-1 deficiency and the associated clini-
cal spectrum as well as the accessibility and affordabi-
lity of the genetic testing (which may yield positive re-
sults in 25-50% of selected cohorts) makes the early di-
agnosis and early treatment a realistic prospect. Early
seizures (often within the first 6 months), abnormal
eye/other movements and paroxysmal neurological
phenomena, acquired microcephaly, accompanied by
normal blood glucose levels and low CSF level, inclu-
ding low CSF-to-blood ratio (< 50% in cases with high
clinical suspicion, < 60% in cases with low clinical su-
spicion, caution: milder GLUT-1 DS phenotypes may
have low-normal to normal CSF) should raise the sus-
picion of GLUT-1 DS and prompt genetic testing (22).

Sazetak

The expanding clinical spectrum of GLUT-1 defi-
ciency is in the spotlight for a few reasons. Firstly, while
GLUT-1 deficiency was initially considered to be a rare
genetic condition (GLUT-1 DS) it is now clear that this
pathophysiological mechanism underlies a few more
common clinical entities, such as PED, early-onset ab-
sence epilepsy, idiopathic generalised epilepsy and per-
haps others (1-16). The classical and rare De Vivo
GLUT-1 DS comprises the severe end of the GLUT-1
deficiency spectrum that includes patients with a signifi-
cant reduction in GLUT-1 glucose transport function
(40-75%), whereas the non-classical milder forms (in-
termittent neurologic phenomena, such as PED, epi-
lepsy) arise when mutations lead to milder reduction in
glucose transport function (20-35%) (1). Secondly, ke-
togenic diet seems to be effective in treating all clinical
conditions with GLUT-1 deficiency as an underlying
pathophysiological mechanism (6, 20, 21). The increa-
sed awareness of these conditions among pediatricians
and neurologists and relaxed and improved diagnostic
criteria including genetics testing may lead to earlier di-
agnosis, earlier treatment and better outcomes. Lastly,
genetic research in rare disorders may shine light on the
genetic architecture of more common and traditionally
considered complex genetic disorders (16, 17).
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GLUT-1 DEFICIT: OD PATOFIZIOLOGIJE
I GENETIKE DO SIROKOG KLINICKOG SPEKTRUMA

Arsov Todor

Epilepsy Research Centre, University of Melbourne, The Austin Hospital, Melbourne, Australia

Klasiéni GLUT-1 deficit je opisan pre vise od 20
godina kao metabolic¢ka encefalopatija koja se karakte-
riSe usporenim psihomotornim razvojem, sekundar-
nom mikrocefalijom, paroksizmalnim neuroloskim si-
mptomima (epilepsija) i poremecajima pokreta.

Tokom zadnjih nekoliko decenija opisano je pre-
ko 200 slu¢ajeva ovog klasi¢énog GLUT-1 deficita po-
znatog kao bolest De Vivo. Biohemijski parametri ove
bolesti su nizak nivo glukoze u cerebrospinalnom li-
kvoru, normalni nivo glukoze u krvi i posledi¢no nizak
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odnos glukoze u cerebrospinalnom likvoru prema krvi
(<40-45%).

Genetska istrazivanja su pokazala da su uzrok ove
bolesti mutacije u genu SLC2A1 koji kodira transpor-
ter za glukozu 1 (GLUT-1) koji pomaZze transport gli-
koze preko hematoencefalne barijere.

Tokom =zadnjih nekoliko godina spektar
GLUT-1 deficita je pro$iren na druge retke bolesti
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Abstract: Portal venous system, apart from the
main portal vein, includes its tributaries: superior and
inferior mesenteric vein, as well as splenic vein, so the
term portal venous thrombosis encompasses a broad
spectrum of pathological conditions. Usually, one or
more causative factors can be recognized, either local
endothelial/flow disturbances, or systemic inherited/ac-
quired conditions. Portal vein thrombosis can be associ-
ated with benign or malignant disorders. Weather we are
speaking about acute or chronic thrombosis, the clinical
presentation is different. Acute thrombosis can be pre-
sented in a wide range, from mild abdominal discomfort
to a state of intestinal ischemia and life-threatening in-
farction. Chronic thrombosis is usually recognized
when variceal bleeding or other symptoms of portal hy-
pertension express. Fast and accurate diagnosis someti-
mes is a life-saving procedure, especially in acute vas-
cular alterations. Recently, due to the improvement of
imaging procedures the number of patients with diagno-
sed portal vein thrombosis is increasingly growing.
With a negative predictive value of 98% color Doppler
ultrasound is considered as imaging modality of choice
in detecting portal vein thrombosis. Based on large stud-
ies it is presumed that overall risk of getting portal vein
thrombosis during lifetime is 1% in general population,
but much bigger 5%-15% in cirrhotic patients. Existen-
ce of specific ultrasound criteria, if fulfilled, has ensured
that diagnosis of portal vein thrombosis is fast and
non-invasive. Procedure is convenient for the patient
and healthcare providers, and above all, allows prompt
treatment preventing further deterioration.

Key words: portal vein, portal vein thrombosis, por-
tal hypertension, ultrasound, color-Doppler ultrasound.

INTRODUCTION

Main portal vein (PV) arises behind the head of pan-
creas where the superior mesenteric vein (SMV) bringing
blood from small intestine and part of pancreas, and sple-
nic vein (SV) bringing blood from the spleen, join toget-

Prihvaéen/Accepted 20. 06. 2016. god.

her. Blood running from large intestine through inferior
mesenteric vein (IMV) usually drains into SV, while the
blood from the stomach and part of pancreas drains di-
rectly into the main PV. In the liver hilum, PV divides in
two main branches, one for each liver lobe. Consequently,
regarding anatomy of the portal venous system, the term
portal venous thrombosis (PVT) includes clot formation
in the main portal vein, its branches or its tributaries.

Due to common risk factors, thrombosis may ap-
pear in one, or in several parts of portal venous system.
Accordingly, clinical signs may be confusing, and
symptoms may overlap. Splenic vein thrombosis can
be present as isolated condition, while thrombosis of
superior and inferior mesenteric vein is usually accom-
panied with thrombus in the main portal trunk.

Occlusion may be complete, involving the whole
vessel lumen, or partial, with adherent clot and flow
present on the periphery of the vein. Several classifica-
tions of PVT nowadays are used.

The anatomical classification into four categories
refers to extra hepatic PVT: thrombosis in the main PV
behind the confluence of the SMV and SV (gradel),
thrombus extended in the SMV but not in the mesente-
ric vessels (grade 2), complete thrombosis of splan-
chnic veins with presence of huge collaterals (grade 3)
and diffuse splahchnic thrombosis with only small col-
lateral vessels (grade 4).

Another frequently used classification, especially in
planning liver transplantation, proposed by Yerdel identi-
fies 4 different grades of PVT as shown in Table 1 (1, 2).

Both classifications besides anatomical, have im-
portant etiological and prognostic relevance, since pa-
tients with extensive thrombosis have a greater risk of
bowel infarction then those with isolated PVT who are
prone to variceal bleeding.

ETIOLOGY

According to recent knowledge, occurrence of ve-
nous thrombosis including PVT results from more than
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Table 1. Classification of PVT according to Yerdel

with/without minimal extension in the SMV

Grade 1: Minimal or partial thrombosis of portal vein, the clot is defined on less than 50% of vessel lumen,

of SMV

Grade 2: more than 50% occlusion of the portal vein lumen, including total occlusion, with/without occlusion

Grade 3: complete thrombosis of portal vein and proximal part of SMV (distal part of SMV is clot-free)

Grade 4: complete thrombosis of portal vein and proximal as well as distal part of SMV

one causative factor. Risk factors, local or systemic,
may contribute to development of PVT. Changes in
any part of Virchow’s triad (coagulation disturbances,
reduced flow or endothelial lesion) can be responsible
for clot formation.

Most frequent risk factors are hypercoagulable di-
sorders, inherited or acquired prothrombotic conditi-
ons. Decreased flow velocity in portal hypertension is
most common cause among cirrhotic patients, while
local precipitating risk factors, such an inflammation
or infection, results in endothelial disturbances and
thrombus formation.

In one big retrospective study involving 225 pati-
ents with PVT, based on patients medical history, risk
factors were divided in a low grade risk factors (hyper-
tension, diabetes mellitus, tobacco or alcohol use, SLE
or sarcoidosis and illicit drug use) and high grade risk
factors (preexisting liver disease in 69%, and regional

Table 2. Risk factors for portal vein thrombosis

Hypercoagulable states:
Inherited:

antithrombin deficiency
Protein C deficiency

Protein S deficiency
Heterozygous factor V Leiden
Prothrombin mutation
MTHFR mutation
Malignancy
Myeloproliferative disorders
Use of oral contraceptive pills
Paroxysmal nocturnal
hemoglobinuria
Inflammatory bowel disease
Antiphospholipid syndrome
Cirrhosis

Acquired:

Reduced flow/portal
hypertension:

Hepatobiliary malignancies
Local inflammation/infection
- pancreatitis
- cholangitis
- diverticulitis
- appendicitis
- neonatal omphalitis
Abdominal surgery
TIPS
Fine needle aspiration biopsy
Glue treatment of gastric varices

Endothelial disturbance:

cancer present in 47% of PVT patients, pancreatitis,
hereditary thrombophillia, family history of thrombo-
sis) (3). Another study clearly supports the hypothesis
that concurrence of several prothrombotic factors fa-
vors development of PVT. Studying influence of seve-
ral disorders : protein C, protein S and antithrombin de-
ficiency, antiphospholipid syndrome; factor V-Leiden,
factor II and methylene-tetrahidrofolate—reductase
(MTHFR) gene mutations, French group concluded
that PVT “should be regarded as an index for one or se-
veral prothrombotic disorders, whether or not local
precipitating factors or oral use of contraceptives is fo-
und”(4). Risk factors for portal vein thrombosis are
shown in Table 2.

PATHOPHYSIOLOGY

PVT has several consequences on systemic and
splanchnic hemodynamic and their relevance depend
on the extension of the clot. If clot is limited on the
main portal vein, upstream of the thrombus there are no
consequences on the intestines. As a result of portal
vein obstruction, liver is left without two thirds of its
blood supply; circumstances in which two “buffer”
mechanisms intervene to compensate the loss.

The first one is almost immediate increase in arte-
rial blood flow through dilation of hepatic artery. The
second is so called “venous rescue”; development of
collateral vessels with aim of bypassing the obstructed
part of the vein. The appearance of “collaterals” is very
rapid; it starts after occlusion, becoming visible almost
in several days.

Imaging methods are revealing portal vein as a
tiny cord, surrounded by irregular dilated vessels, mi-
micking vascular tumor. First time when this pheno-
menon was noticed, it was named “cavernoma’ since it
was considered as development anomaly in children.
Collaterals are present in porta hepatis and in adjacent or-
gans like gallbladder wall, duodenal wall, surrounding
pancreatic head (5, 6).

Liver is rarely suffering from decreased portal
flow, although transient signs of decompensated liver
disease may be present. In experimental models, after
portal vein ligation in mice, histology revealed marked
apoptosis of hepatocytes, with increased mitotic acti-
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vity and compensatory hypertrophy in other, well- per-
fused lobe.

Same model of compensatory hypertrophy is seen
after surgical resection of liver segments in patients
with liver tumors. At this stage portal hypertension de-
velops, in order to support enough flow through colla-
teral vessels into the liver. Simultaneously, systemic
vascular resistance decreases with an increase in cardi-
ac output leading to hyperdinamic circulation. In case
where thrombosis is extended to the mesenteric ves-
sels, mesenteries arches cannot drain the blood, functi-
oning as collaterals. Meanwhile, arterial vasoconstric-
tion as a reflex mechanism if prolonged can lead to in-
testinal wall infarction, one of the most detrimental
events following PVT (7, 8, 9).

EPIDEMIOLOGY

In a big epidemiological study based on autopsies,
population prevalence of PVT is 1%. 28% of PVT cases
had underlying cirrhosis, 23% primary and 44% secon-
dary hepatobiliary malignancies, while 10% had major
abdominal infections or inflammatory disease, and the
rest 3% had myeloproliferative disease (10, 11).

Although low in general population, prevalence
among cirrhotic patients ranges between 4, 4% and
15%. According to some investigators PVT is respon-
sible for 5%-10% of overall cases of portal hyperten-
sion, up to 40% in developing countries (12, 13 ). The
prevalence among the patients candidates for orthoto-
pic liver transplantation ranges between 0.6%-16%,
and around 6,5% among the patients with hepatocellu-
lar carcinoma (14, 15, 16).

CLINICAL PRESENTATION

PVT presentation depends on severity of onset,
therefore it is divided in two rather huge categories: acu-
te and chronic. Sometimes it can be difficult to make a
difference between the two types on the basis of symp-
toms. Likewise, both acute and chronic PVT may be co-
vered by symptoms of underlying disease/condition.

Acute PVT can be presented from mild abdomi-
nal discomfort, through classical image of intestinal
ischemia with colicky pain, nausea, diarrhea and fever.
Depending on the extent of PVT and involved mesen-
teric vessels, bowel ischemia will give rise to occult
stool bleeding in 50% of cases, and hematemesis, he-
matochesia or melena in 15% of cases. Signs of perito-
nitis and sepsis develop in approximately one to two
thirds of patients. Sometimes ascites may appear due to
venous congestion, while splenomegaly is almost al-
ways present. If the condition is not recognized and tre-
ated on time, very fast signs of intestinal perforation
and shock will emerge. Physical examination will re-

veal abdominal distension, tenderness or guarding in
case of intestinal perforation or peritonitis caused by
inflammation. Prognosis of acute PVT depends on the
grade of thrombosis and underlying disease. Consequ-
ently, mortality varies from 0-76%, among patients
with mesenteric vein thrombosis from 20-50% of cases
(17, 18, 19).

Chronic PVT can stay unrecognized in absence of
liver disease, until the onset of variceal bleeding (he-
matemesis, melena) which is the first sign of PVT in
20-50% of cases. Patients with PVT without cirrhosis
will present with signs of portal hypertension (bleed-
ing, splenomegaly), but without ascites and encephalo-
pathy, due to preserved liver function. Portal hyperten-
sive billiopathy is present in almost 80% of patients
with extrahepatic portal vein obstruction. Due to the
compression of “cavernoma’ or periportal varices on
common bile duct, peridochal fibrosis or ischemical
strictures with proximal dilation of billiary tree are fre-
quently recognized. However, billiary stasis and chole-
dochal stone formation will cause jaundice, cholangitis
and abdominal pain in less than 30% of cases. Physical
signs in chronic PVT are those of portal hypertension,
liver cirrhosis and hypertensive billiopathy.

Prognosis of chronic PVT depends more on under-
lying disease then on PVT itself. Patients with cirrhosis
and PVT according some studies have approximately
hundred times greater risk of bleeding episode. Mortal-
ity is rather small and varies from less than 10% to 26%
in patients with cirrhosis or malignancy (20-25).

Regarding PVT and survival in patients with cirr-
hosis, in one single center big retrospective cohort study
(a total of 3295 patients; 4, 5% had PVT) “the presence
of PVT at the time of transplantation was associated
with an increased risk of liver death at 30 days” (26).

DIAGNOSIS

Establishing diagnosis of PVT is based mainly on
imaging and laboratory findings. Ultrasound (US),
magnetic resonance angiography (MRA), computed
tomography (CT) and catheter angiography (only in
case when invasive-shunt is planned) are imaging pro-
cedures used in patients with suspected PVT.

Ultrasound is the first imaging modality which is reli-
able with high degree of accuracy in detecting and fol-
low-up of PVT. During the years, refinement of the met-
hod and development of duplex and color Doppler US, the
sensitivity and specificity is improved, ranging from
60-100%. Contrast-enhanced US added an extra quality in
distinguishing benign from malignant PVT (27, 28, 29).

Real-time or gray-scale US demonstrates portal vein,
its caliber and presence of thrombus within the lumen.
Apart from portal vein and liver parenchyma, appearance



160

Trajkovska Meri, Popova-Jovanovska Rozalinda, Avramoski Vladimir, Joksimovik Nenad

of concomitant changes during the onset of PVT, such as
splenomegaly and ascites, can be revealed by gray-scale.

In acute PVT ultrasound will demonstrate dilation
of portal vein diameter (> 13 mm) and thrombus appa-
rition which is virtually anechoic. Also, dynamic scan
will confirm absence of respiratory variations of the
vessel lumen. In chronic PVT thrombus is mainly
hyperechoic, sometimes even accompanied by calcifi-
cations on the periphery (30).

Color-Doppler US must be performed in patients
with suspected PVT, where gray-scale has not succee-
ded to visualize the thrombus inside the vessel. Someti-
mes in fresh thrombosis the echogenicity of the throm-
bus is rather the same as one of the flowing blood, in
such cases (10-33%) during Doppler-imaging there will
be a lack of signal in part of PV filled with thrombotic
material (31). According to Yerdel Doppler US has a
sensitivity of 73%, specificity of 99%, positive predicti-
ve value of 86% and negative predictive value of 98%
(2). Similar results were published by Tessler et al. with
sensitivity, specificity, positive predictive value and ne-
gative predictive value of 89%, 92%, 62% and 92% re-
spectively (32). When Doppler-US has failed to disco-
ver thrombus and there is a clinical suspicion of PVT, or
vice-versa: there is lack of Doppler-US in part of vessel
due to sluggish flow but no clinical signs of PVT, it is
necessary to use other imaging modality (Figure 1).

Figure 1. Ultrasound and color Doppler findings
in patient with liver cirrhosis and portal vein
thrombosis. Portal thrombosis represented
by the presence of echogenic material inside
the portal vein on gray-scale; flow revealed
on the periphery of the vessel

Figure 2. Ultrasound and color Doppler findings
in patient with portal vein thrombosis. Enlarged
portal vein fulfilled with echogenic material
on gray-scale; Color Doppler demonstrated
the presence of flow in periportal collaterals

Likewise in both, acute or chronic PVT, Dopp-
ler-US will reveal collaterals, disturbances in flow-pat-
tern and hepatic artery changes. Collaterals, portopor-
tal and portosystemic are detectable even by gray-sca-
le, but when tortuous vessels are so big mimicking ab-
dominal masses, color-Doppler US has decisive role.
Perisplenic and retroperitoneal varices are most frequ-
ently found. Not so rare finding, especially in cirrhotic
patients are enlarged paraumbillical vein and superfi-
cial collaterals extending distally. In acute PVT devel-
opment of collaterals can be detected several days
(from 7 days to 3 weeks) after thrombus appearance,
while in chronic PVT collaterals are present during the
first US examination (Figure 2).

PVT can be incidental finding, when “network of
small tortuous vessels” with duplex/color-Doppler featu-
res of portal flow, is discovered instead of normal portal
vein. This “cavernous transformation” is often accompa-
nied with collaterals around common bile duct, gallblad-
der wall, hepatoduodenal ligament and pancreas.

Disturbances in flow pattern discovered on du-
plex/color-Doppler are slow flow (below 15 cm/sec), re-
versed (hepatofugal) and sometimes bi-directional (he-
patoportal and hepatofugal) flow. Flow reversal is result
of portal hypertension and development of collaterals,
and is usually present in certain vessels like intrahepatic
portal branches, splenic vein or coronary vein.

Hepatic artery changes as enlarged vessel diameter,
flow increase and increased velocity, are concomitant
finding due to “arterialization” of liver blood supply.

Whether we are speaking about benign or malig-
nant thrombosis, Doppler US is reliable in defining the
thrombus nature. Finding of “pulsatile flow” (inside
the thrombus) on power Doppler, is accepted criterion
of malignancy, with overall sensitivity of 82,5 % and
specificity of 100%. Apart from power Doppler, con-
trast- enhanced ultrasound has been increasingly used
in differentiating benign from malignant thrombosis.
Positive enhancement of portal vein thrombus, when
contrast agent is applied during US examination, yiel-
ded overall sensitivity and specificity of 100% in de-
termining malignancy (31, 32).

When different ultrasound modalities are not able
to determine the nature of the thrombus, biopsy can be
helpful. Although there are studies where trans-abdo-
minal fine needle aspiration (FNA) of portal thrombus
was safely performed (81, 3% sensitivity), this proce-
dure has not been accepted widely. Recently, endosco-
pic-ultrasound FNA of PVT was proposed with few ad-
vantages over classic trans-abdominal approach. Bet-
ter visibility of the thrombus, avoiding the collateral
vessels and above all shorter needle path and lower po-
tential of seeding malignant cells, are promising featu-
res of this technique (33, 34, 35).
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CONCLUSION

Portal vein thrombosis has small prevalence among
general population (1%), but it is responsible for 5-15%
of overall cases of portal hypertension. Clinical picture
can vary in a broad spectrum, from mild abdominal dis-
comfort through fulminant hepatic faiulure, variceal
bleeding or bowel infarction with high mortality rate.
Regarding possibility of fatal consequences, fast and ac-
curate diagnosis of PVT is an implication. Recent devel-
opment of imaging techniques, especially non-invasive,
have allowed increasing detection of PVT. Among
them, color-Doppler US (including contrast enhanced
and endoscopic US), with negative predictive value of
98% is imaging procedure of choice. Of course, this tec-
hnique has certain limitations; in such cases other moda-
lities like MRA and CT- angiography are used.
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PORTNA VENSKA TROMBOZA - ULTRAZVUCNI IMIDZING

Trajkovska Meri, Popova-Jovanovska Rozalinda, Avramoski Vladimir, Joksimovik Nenad
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Portni venski sistem, pored glavne portne vene,
ukljucuje i njene pritoke: gornju i donju mezenteri¢nu
venu kao i spleni¢nu venu, zbog ¢ega termin portna
venska tromboza obuhvata Sirok spektar patoloskih
stanja. Obi¢no se moZe prepoznati jedan ili vise
uzro¢nika, kao §to su: lokalni poremecaji endotela krv-
nih sudova/protoka krvi ili sistemske nasledne/stecene
bolesti. Portna venska tromboza moze biti povezana sa
benignim i malignim bolestima. Klini¢ka prezentacija
je drugacija kod akutne i hroni¢ne tromboze. Akutna
tromboza moze biti predstavljena u Sirokom opsegu,
od blage abdominalne nelagodnosti do stanja crevne
ishemije i tromboze koja ugrozava Zivot. Hroni¢na
tromboza se obi¢no prepoznaje kada nastane krvarenje
zbog varikoziteta ili drugih simptoma portne hiperten-
zije. Brza i ta¢na dijagnoza ponekad znaci spasavanje
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Abstract: The exposure of neonates, infants and
small children to general anesthesia is becoming a
common occurrence.Accumulating preclinical data in-
dicate that exposure to commonly used general anest-
hetic agents during key periods of brain developmentin
this population (between late gestation and 3 to 4 years
of age), can lead to apoptotic neurodegeneration, syn-
apse loss, and cognitive and neurobehavioral deficits
that persist as the organism matures. New work sug-
gests that infants and small children undergoing some
types of surgery could have better recovery if they re-
ceive regional anesthesia rather than general anesthe-
sia. In response to this concerns, the Food and drug ad-
ministration (FDA) and the International Research So-
ciety in anesthesia (IARS) started an initiative called
Smart Tots (Strategies for Mitigating Anesthesia- rela-
ted neuro Toxicity in Tots)which examine the effects of
anesthesia on brain development.Also another two ma-
jor prospective studies are ongoing in children: PAN-
DA (Pediatric Anesthesia Neurodevelopment assess-
ment Study) project is a large, multi-center study based
at the Morgan Stanley Children’s Hospital of New
York at Columbia University, and another one is GAS
study which is a multisite randomized controlled trial
comparing neurodevelopment outcomes in infant rece-
iving general anesthesia compared to spinal and other
regional anesthetics to the stress response to surgery.

The findings from these studies will help resear-
ches to design the safest anesthetic regimens and to de-
velop the new and safer anesthetic drugs for use in pe-
diatric medicine.

Keywords: pediatric anesthesia, newborn, infant,
small children, neurotoxity risk, neurocognitive out-
come.
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INTRODUCTION AND CONTEXT

The exposure of newborns, infants and very young
children to general anesthesia is becoming a common
occurrence. The frequency of operating suite visits has
increased, as have the lengths of stay in intensive care
units, resulting in the annual administration of many
millions general anesthetics to the pediatric patient po-
pulation (1).

In newborns and infants morbidity and mortality
from general anesthesia is higher than in adults,in in-
fants is higher than in premature and those with body
weight <2 kg compared with newborns at term. New-
borns are at greater risk to infants while they are at hig-
her risk to children and of course smaller children com-
pared to older children and adults. These correlations
resulting among other things, and from the differences
in anatomical and physiological features between new-
born, infants and small children. Consistently cited as
one of the greatest discoveries of modern medicine, ge-
neral anesthesia has garnered widespread respect and
acceptance for its remarkable ability to safely render a
person unconscious with nothing to show for it after-
ward but a short-lived hangover. However, begining
approximately a decade ago, studies began to challen-
ge the premise that the brain is restored to its erstwhile
pristine state after general anesthesia. Nowhere is the
possibility of long-term alteration in brain function of
greater concern than when an infant needs a procedure
that requires general anesthesia. Accumulating precli-
nical data indicate that exposure to commonly used ge-
neral anesthetic agents during key periods of brain de-
velopment can lead to apoptotic neurodegeneration,
synapse loss, and cognitive and behavioral deficits that
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persist as the organism matures (2, 3). In addition, neo-
natal anesthetic exposure alters neurogenesis and
synaptogenesis in animals (4, 5), indicating that anest-
hetic medications influence neuroplasticity (6). The
brain is most vulnerable to this neurotoxicity and neu-
roplasticity during the brain growth spurt, which corre-
sponds to a critical period of synaptogenesis and activ-
ity-dependent pruning and sculpting of synaptic archi-
tecture (2, 3). Because synaptogenesis in humans is be-
lieved to occur between late gestation and 3 to 4 years
of age, than newborns, infants and small children who
require general anesthesia during these years are possi-
bly at risk for cognitive or neurobehavioral sequelae, if
the animal data can be extrapolated to humans.

Anesthetic agents used for premedication,
general anesthesia and pain treatment in
new born, infant and small children

Premedication

Recommendations forpremedicationofpediatric pa-
tientsvary widely. Basicallyapremedication with seda-
tivesis not practicedfor newbornsand infantswith seve-
reclinical picture.Atanxiety children are indicated giv-
ing Midazolam 0,1-0,15 mg/kg'l i.m or per os in the
form of syrup. Preoperative intramuscular atropine as
anticholinergic is justified by the following: reducing
bradycardia and hypotension in induction and during
anesthesia in newborns and infants up to 3 months, also
acts antisialogenic by reducing the secretion, thereby
facilitating intubation. Also atropine is recommended
to be given in neonates and infants operated under neu-
roaxialblocks. It is given in doses of 0.15-0.2 mg/kg'l
i.m, some anesthesists practice to give intravenously
immediately before induction of anesthesia, and some
only if bradycardia appear (7, 8).

General anesthesia

General anesthesia in these population are applied
with intravenous or inhaled technique. Intravenous in-
duction is indicated if the newborn or infant is delive-
red by intravenous cannula. Barbiturate is given with a
rapid onset of action (for newborn thiopental 3 mg/kg'l
infant 5 mg/kg™) or propofol (2-3 mg/kg ). Propofol as
hypnotic is allowed to be given in infants older than 1
month, but there are studies of newborn and premature
where it is used as a hypnotic for induction and mainte-
nanceof anesthesia (1.0 mg/kg']). In infants the doses
of propofol are higher, because of the large volume of
distribution and faster decomposition. The appearance
of hypotension and cardio-circulatory instability is a
negative side effectof this hypnotic (9, 10). In newborn
and infant analgesia during intravenous anesthesia can

be established by using remifentanyl or fentanyl. As a
opioids especially fentanyl in these patients may pro-
duce respiratory depression (residual effect) and usu-
ally practiced applying it, if premature or infant goes
on a ventilator after surgery. Because propofol known
to give cardio-circulatory instability it may be combi-
ned with ketamine (ketofol), in order to reduce the pos-
sibility of hypotension. Often in newborns with certain
malformations are indicated intubation in live, but this
is only possible if the infant has inserted intravenous
cannula for possible complications (laryngospasm,
bronchospasm). If the newborn has no intravenous
cannula we tried to insert it by using few breaths of
7-8% sevoflurane -potent volatile anesthetic gas. The
intubation are performed by using sevoflurane and in-
travenously by using depolarizing (succinylcholine) or
non-depolarizing (rocuronium bromid, vecuronium
bromid) muscle relaxant. In newborns and infants iso-
flurane and desfluranot do not find their place, because
they are stronger, more iritable at induction in anesthe-
sia (can be given cough, apnea, laryngospasm). Gas
anesthesia alone does not make for itself a remarkable
intraoperative analgesia and therefore need to be sup-
plement with analgesic anesthetic (remifentanyl or
fentanyl). Routinelyfor postoperative painacetaminop-
hen is analgesic of choice, which should not be given
more than 3 days because of its hepatotoxicity.

Waking from anesthesia requires reversing the
block, breathing, grimacing, crying, attempted to sel-
fextubation.

Postoperative apnea is serious problem in the
newborn, especially if there is a history of prematurity,
apnoic previous episodes, bradycardia, congenital de-
fect, anemia, chronic lung disease (respiratory distress
syndrome). Infants have a lower rate of Type 1 fibers
and are at risk for fatigue. Residual anesthetic agents
from operative intervention can also give apnea. Treat-
ment consists of using tactile stimulation, oxygen sup-
port, use of caffeine, methylxanthines, and if it more
frequent, endotracheal intubation and mechanical ven-
tilation are required (8, 9, 10). In these newborns if the
operative procedure is on lower extremities or lower
part of abdomen, neuroaxial blocks(spinal, caudal, epi-
dural) are regional technique of choice.

In recent years, the question is whether
anesthesia for newborns, infants
and young children is harmful?

Concerns about the potential impact of general
anesthesia on brain development appeared about 10
years ago, when in certain studies of young animals ex-
posed to anesthesia has been shown that there are chan-
ges in the brain that are associated with behavior prob-



GENERAL ANESTHESIA: IS IT SAFE FOR NEWBORNS, INFANTS AND YOUNG CHILDREN?

165

lems. In these studies it has been shown that anesthet-
ics which are usually used in anesthesia performed in-
hibition of neural activity through the disruption of
synaptic transmission (depression of the nervous activ-
ity and decay of apoptotic cells) including GABA (T
receptor activity) and NMDA receptors (blockade) (6).
In May 2015 American Society of Anesthesiologists
has published the first on line edition of the official me-
dical journal of Anaesthesiology which were publici-
zed two studies from Royal Children Hospital, Melbo-
urne, Australia,involving infants with hernia repair op-
erated under the general and regional- spinal anesthe-
sia. Experts examined the effects of general anesthesia
in infants and young children and believe that these pa-
tients undergoing general anesthesia several times in
the first three years of life, may beathigher risk in the
development and learning difficulties. When it showed
that the possibility of complications postoperative ap-
nea and breathing complications are much lower in the
group of infants operated under spinal anesthesia (11,
12, 13, 14, 15).

American Society of Anesthesiologists (ASA) in
May 2015 made recommendations:

“Experts have long examined the effects of anest-
hesia on infants and toddlers, and many believe infants
who undergo general anesthesia in their first year of li-
fe may be at higher risk of developmental and learning
issues. New work suggests that infants undergoing so-
me types of surgery could have better recovery if they
receive regional anesthesia rather than general anest-
hesia” (11, 12, 14, 15).

The most referent studies for possible impact of
anesthesia on childhood cognitive function in children,
learning disabilities, the occurrence of ADHD (Atten-
tion deficit hyperactivity disorder) came out from
Mayo Clinic, published in Anesthesiology/march/
2009. The first study included 5,000 children born bet-
ween 1976 and 1982 in Olmstead County, Minnesota.
The study monitored male children, because the num-
ber of operative procedures in infants and children with
hernioplasty are most to them. This study followed
children with one, two or more surgery to 4 years of
age, and their results in reading, writing, mathemathics
tests cognitive problems up to 19 years of age (11, 12).
Children who received two or more anesthesia twofold
increased risk in terms of thinking, speaking, reading,
spelling, performing calculations. Dr. Robert Wilder
and co-authors of this study noted thatzthe data are pre-
liminary and do not necessarily suggest a direct or defi-
nitive causal link between anesthesia and learning dis-
abilities, only an association. “We clearly have not de-
monstrated that anesthetics are the cause of learning di-
sability,” says Wilder. “We don’t want this to alarm the
public to the point they aren’t giving children appropri-

ate medical care.” It could be dangerous to deny chil-
dren surgery to spare them the anesthesia, Wilder says,
since in most cases of pediatric surgery, the procedure
is a necessary and potentially lifesaving one that can-
not be avoided or postponed (13). Scientists from this
department allude to a dose-dependent effect, i.e. how
long the baby was anesthetized more likely to develop
later problems with reading, writing and mathematics.

However experts are not ready to say that babies
should not be given anesthesia “We do not want to de-
lay the operation of a child who has need of'it,” said Dr.
Solpicio Soriano, an anesthesiologist at Harvard Medi-
cal School and Children’s Hospital in Boston “but we
need more research and clinical trials to find new drugs
and new combinations of drugs that would affect less
later cognitive function of the child” (12, 13).

The second study was conducted on 5357 children
born between 1976 and 1982 at Mayo Clinic, Roches-
ter, Minnesota. These children were followed up to 19
years. age regarding the occurrence of ADHD disorder.
It was revealed that children who received an anesthe-
siaup to 2 years. age in 10.7% appeared ADHD disor-
der and those who had received 2 or more anesthetics
to 2 years old this disorder occurred in 17.9%. Children
who did not receive anesthesia percentage of ADHD
was 7.3%. This suggests a possible link between anest-
hesia and the emergence of ADHD disorder.Dr. Ran-
dall Flick, from the Mayo Clinic suggests of the neuro-
toxityof nitrous oxide which is widely used in dental
offices in the United States (11, 12, 13).

Third major study from the Royal Children Hospi-
tal in Melbourne, Australia, was performed on 2900
children under 3 years of age who received more anest-
hesia. At 10 years of age they were assessed for learn-
ing ability, thinking, remembering, reasoning, use of
language and the development of depression and ag-
gression. It was found that these children have almost
more than twice as likely to have a language disability
In particular, it increased the chance that a child would
have trouble listening to and remembering spoken
words.The researchers found no link between anesthe-
sia and behavioral problems or attention, however
(12).The major study from Taiwan performed on 3293
children which were exposed to general anesthesia be-
fore 3 yearsof age showed that there is no connection
between anesthesia and attention deficit/hyperactivity
disorder(ADHD) (16).

In addition to the relative lack of safety data, re-
cent in vitro and in vivo studies have shown that the va-
riety of anesthetic agents in children less than 3 years
of age (neonates, infants, small children) cause neuro-
toxicity and possible long- adverse neurodevelopmen-
tal outcomes (17, 18, 19, 20). In response to this con-
cerns, the Food and drug administration (FDA) and the
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International Research Society in anesthesia (IARS)
started an initiative called Smart Tots (Strategies for
Mitigating Anesthesia- Related Neuro Toxicity in
Tots) which examine the effects of anesthesia on brain
development. Smart Tots seeks to ensure that children
under age 4 will be as safe as possible when they need
anesthesia during surgery. Studies have shown that this
is a period of significant brain development in young
children (21). Also another two major prospective stu-
dies are ongoing in children: PANDA (Pediatric Anest-
hesia Neurodevelopment assessment Study) project is
a large, multi-center study based at the Morgan Stanley
Children’s Hospital of New York at Columbia Univer-
sity. The project aims to examine two groups of chil-
dren - those who have been exposed to anesthesia and
those who have not — and assess their neurodevelop-
ment and cognitive functions. The goal of the PANDA
project is to add to the body of knowledge surrounding
the important topic of the long term neurodevelopmen-
tal effects of anesthesia and surgery in infants and
young children (1).

The second study is GAS study which is a multisi-
te randomized controlled trial comparing neurodeve-
lopment outcomes in infant receiving general anesthe-
sia compared to spinal and other regional anesthetics to
the stress response to surgery (15).

The director of the Division of Anesthesia, Anal-
gesia and Addiction Products at FDA,Bob Rappaport
says “Our hope is that research funded through Smart
Tots will help us design the safest anesthetic regimens
possible” and “this research can potentially foster the

Sazetak

development of new and safer anesthetic drugs for use
in pediatric medicine” (21, 22).

Conclusion

The most of the mentioned studies found that a
procedure of anesthesia/surgery in children before 4
years old is possibly associated with later neurodeve-
lopmental deficits, especially multiple times of expo-
sure to anesthesia. Due to the limitation of retrospecti-
ve studies, prospective studies are needed to determine
whether the association between anesthesia/surgery
and neurodevelopmental deficits is causative.
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IzloZenost neonatusa, odoj¢adi i male dece opstoj
anesteziji postaje sve ¢e§ca pojava. Sakupljanje prekli-
nic¢kih podataka ukazuje da je izloZenost, ¢esto prime-
njivanim op§tim anesteticima, tokom klju¢nog perioda
za razvoj mozga u populaciji (izmedu kasnog gestacio-
nog period do 3-4 godine Zivota), moze dovesti do
apoptotskih neurodegenerativnih promena, gubitka si-
napsi 1 kognitivnih i neurobihevioralnih deficita, koji
ostaju prisutni i tokom sazrevanja organizma. Nova is-

trazivanja savetuju da odoj¢ad i mala deca, koja su
podvrgnuta operaciji, mogu da imaju bolji oporavak,
ako dobijaju regionalnu anesteziju pre nego ako su
uvedena u opstu anesteziju. Kao odgovor na ovaj prob-
lem, FDA (Food and drug administration) i /4ARS (In-
ternational Research Society in anesthesia) su zapoceli
kampanju nazvanu Smart Tots (Strategies for Mitigat-
ing Anesthesia- related neuro Toxicity in Tots), koja iz-
ucava efekte anestezije na razvoj mozga. Takode dve
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prospektivne studije su u toku: PANDA (Pediatric An-
esthesia Neurodevelopment assessment Study) proje-
kat je velika, multicentri¢na studija u Morgan Stanley
decjoj bolnici u Njujorku, na Kolumbija Univerzitetu i
jos§ jedna, GAS studija, koja uporeduje neuroloske raz-
vojne ishode kod odoj¢adi, koja su podvrgnuta opstoj
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gde je rad uraden na engleskom jeziku, tekst sazetka na
engleskom jeziku i kljuéne re¢i na engleskom jeziku.

Struktura rada. Svi podnaslovi se pi§u velikim
slovima i boldovano.

Originalni rad treba da ima slede¢e podnaslove:
uvod, cilj rada, metod rada, rezultati, diskusija, zaklju-
¢ak, literatura.

Prikaz bolesnika ¢ine: uvod, prikaz bolesnika, di-
skusija, literatura.

Pregled iz literature ¢ine: uvod, odgovarajuéi pod-
naslovi, zakljucak, literatura.

Bolesnici i metode/materijal i metode. Treba
opisati izbor bolesnika ili eksperimentalnih Zivotinja,
ukljuéujuci kontrolu. Imena bolesnika i brojeve istorija
ne treba koristiti.

Metode rada treba opisati sa dovoljno detalja kako
bi drugi istraziva¢i mogli proceniti i ponoviti rad.

Kada se pise o eksperimentima na ljudima, treba
priloziti pismenu izjavu u kojoj se tvrdi da su eksperi-
menti obavljeni u skladu sa moralnim standardima Ko-
miteta za eksperimente na ljudima institucije u kojoj su
autori radili, kao i prema uslovima Helsinske deklara-
cije. Rizi¢ne procedure ili hemikalije koje su upotre-
bljene se moraju opisati do detalja, ukljucujudi sve me-
re predostroznosti. Takode, ako je radeno na Zivotinja-
ma, treba priloziti izjavu da se sa njima postupalo u
skladu sa prihvacenim standardima.

Treba navesti statistiCke metode koje su kori$éene
u obradi rezultata.

Rezultati. Rezultati treba da budu jasni i saZeti, sa
minimalnim brojem tabela i slika neophodnih za dobru
prezentaciju.

Diskusija. Ne treba ¢initi obiman pregled literatu-
re. Treba diskutovati glavne rezultate u vezi sa rezulta-
tima objavljenim u drugim radovima. Pokusati da se
objasne razlike izmedu dobijenih rezultata i rezultata

drugih autora. Hipoteze i spekulativne zakljucke treba
jasno izdvojiti. Diskusija ne treba da bude ponovo iz-
nosenje zakljucaka.

Literatura. Reference numerisati rednim arapskim
brojevima prema redosledu navodenja u tekstu. Broj re-
ferenci ne bi trebalo da bude ve¢i od 30, osim u pregledu
literature, u kojem je dozvoljeno da ih bude do 50.

Izbegavati kori§¢enje apstrakta kao reference, a
apstrakte starije od dve godine ne citirati.

Reference se citiraju prema tzv. Vankuverskim
pravilima, koja su zasnovana na formatima koja kori-
ste National Library of Medicine 1 Index Medicus.

Primeri:

1. Clanak: (svi autori se navode ako ih je Sest i
manje, ako ih je vise navode se samo prva tri i dodaje
se "etal.”)

Spates ST, Mellette JR, Fitzpatrick J. Metastatic

basal cell carcinoma. J Dermatol Surg 2003; 29:

650-652.

2. Knjiga:

Sherlock S. Disease of the liver and biliary sys-
tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Poglavlje ili ¢lanak u knjizi:

Latkovi¢ Z. Tumori o¢nih kapaka. U: Litri¢in O i
sar. Tumori oka. 1. izd. Beograd: Zavod za udzbe-
nike 1 nastavna sredstva, 1998: 18-23.

Tabele. Tabele se ozna¢avaju arapskim brojevima
po redosledu navodenja u tekstu, sa nazivom tabele iz-
nad. Svaku tabelu od§tampati na posebnom listu papira
1 dostaviti po jedan primerak uz svaku kopiju rada.

Slike. Sve ilustracije (fotografije, grafici, crtezi) se
smatraju slikama i oznacavaju se arapskim brojevima u
tekstu i na legendama, prema redosledu pojavljivanja.
Treba koristiti minimalni broj slika koje su zaista neop-
hodne za razumevanje rada. Slike nemaju nazive. Slova,
brojevi i simboli moraju biti jasni, proporcionalni, i do-
voljno veliki da se mogu reprodukovati. Pri izboru veli-
¢ine grafika treba voditi racuna da prilikom njihovog
smanjivanja na §irinu jednog stupca teksta ne¢e doc¢i do
gubitka citljivosti. Legende za slike se moraju dati na
posebnim listovima, nikako na samoj slici.

Ako je uveliCanje znacajno (fotomikrografije) ono
treba da bude naznaceno kalibracionom linijom na samoj
slici. Duzina kalibracione linije se unosi u legendu slike.

Treba poslati dva kompleta slika, u dva odvojena
koverta, zasti¢ene tvrdim kartonom. Na pozadini slika
treba napisati obi¢nom olovkom prezime prvog autora,
broj slike i strelicu koja pokazuje vrh slike.

Uz fotografije na kojima se bolesnici mogu prepo-
znati treba poslati pismenu saglasnost bolesnika da se
one objave.

Za slike koje su ranije vec¢ objavljivane treba na-
vesti tacan izvor, treba se zahvaliti autoru, i treba prilo-
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Ziti pismeni pristanak nosioca izdavackog prava da se
slike ponovo objave.

Pisma uredniku. Mogu se publikovali pisma ured-
niku koja se odnose na radove koji su objavljeni u SA-
NAMEDU, ali i druga pisma. Ona mogu sadrZati i jed-
nu tabelu ili sliku, 1 do pet referenci.

Propratno pismo. Uz rukopis obavezno priloZiti
pismo koje su potpisali svi autori, a koje treba da sadr-
7i: izjavu da rad prethodno nije publikovan i da nije
istovremeno podnet za objavljivanje u nekom drugom
Casopisu, te izjavu da su rukopis procitali i odobrili svi
autori koji ispunjavaju merila autorstva. Takode je po-
trebno dostaviti kopije svih dozvola za: reprodukova-
nje prethodno objavljenog materijala, upotrebu ilustra-
cija 1 objavljivanje informacija o poznatim ljudima ili
imenovanje ljudi koji su doprineli izradi rada.

TroSkovi pripreme rada

Svi autori radova, imaju obavezu da pre nego §to
dobiju potvrdu da ¢e rad biti objavljen u Sanamedu, iz-

vre uplatu za pokric¢e dela troSkova Stampe koja za
autora rada iznosi 2500 dinara, a za koautore po 1500
dinara, za svaki prihvaéeni rad. Za autora rada iz ino-
stranstva naknada za §tampanje iznosi 40 eura (u dinar-
skoj protivrednosti po kursu na dan uplate), a za koau-
tore 20 eura. Dodatno ¢e biti naplaéena svaka stranica
na kojoj se nalaze slike u boji, po ceni od 30 eura; crno
bele slike se ne naplaéuju.

Casopis Sanamed zadrZava pravo dalje distribuci-
je 1 Stampanja radova. Naknade za Stampanje su oslo-
bodeni autori koji objave rad, na poziv Urednistva.

Za sva dalja uputstva i informacije kontaktirajte
Urednistvo.

Napomena. Rad koji ne ispunjava uslove ovog
uputstva ne moze biti upucen na recenziju i bi¢e vracen
autorima da ga dopune i isprave. Pridrzavanjem uput-
stva za pisanje rada za SANAMED znatno ¢e se skratiti
vreme celokupnog procesa do objavljivanja rada u Ca-
sopisu, $to ¢e pozitivno uticati na kvalitet i redovnost
izlaZenja svezaka.
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The selection of patients or experimental animals, in-
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When reporting experiments on human subjects,
it should be indicated whether the procedures followed
were in accordance with ethical standards of the Com-
mittee on human experimentation of the institution in
which they were done and in accordance with the Dec-
laration of Helsinki. Hazardous procedures or chemi-
cals, if used, are described in detail, including the sa-
fety precautions observed. When appropriate, a state-
ment is included verifying that the care of laboratory
animals followed the accepted standards.

Statistical methods used, are outlined.

Results. Results are clear and concise, and inclu-
de a minimum number of tables and figures necessary
for proper presentation.

Discussion. An exhaustive review of literature is
not necessary. The major findings should be discussed
in relation to other published works. Attempts should
be made to explain differences between results of the
present study and those of the others. The hypothesis
and speculative statements should be clearly identi-
fied. The discussion section should not be a restate-
ment of results, and new results should not be introdu-
ced in the discussion.

References. References are identified in the text
by Arabic numerals in parentheses. They are numbe-

red consecutively in the order in which they appear in
the text. Number of references should not exceed 30,
except in the literature review, which is allowed to be
to 50.

Avoid using abstracts as references and abstract
older than two years are not cited.

References are cited by the so-called Vancouver
rules, which are based on formats that use the National
Library of Medicine and Index Medicus. The follow-
ing are examples:

1. Article: (all authors are listed if there are six or
fewer, otherwise only the first three are listed followed
by “etal.*)

Spates ST, Mellette JR, Fitzpatrick J. Metastatic
basal cell carcinoma. J Dermatol Surg 2003; 29:
650—-652.

2. Book:

Sherlock S. Disease of the liver and biliary sys-
tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Chapter or article in a book:

Trier JJ. Celiac sprue. In: Sleisenger MH, For-
dtran J5, eds. Gastro-intestinal disease. 4 th ed.
Philadelphia: WB Saunders Co, 1989: 1134-52.

Tables. Tables are typed on separate sheets with
figure numbers (Arabic) and title above the table and
explanatory notes, if any, below the table.

Figures and figure legends. All illustrations
(photographs, graphs, diagrams) are to be considered
figures, and are numbered consecutively in the text and
figure legend in Arabic numerals. The number of figu-
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of the paper, and no figure duplicates the data presen-
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