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Abstract

Aim. This study is aimed toexplain and prove the chan-
ges in psychosocial functioning of women in the pe-
riod of perimenopause.

Methods. This was a prospective cohort study which
included 71 patients aged 45-50 years, with irregular
cycles, who came to the University Clinic of Gyneco-
logy and Obstetrics in Skopje due to a gynecological
problem in a period of one year(from 2017 to 2018).
In addition to gynecological examination and history,
all patients with a doctor's help filled out an anony-
mous questionnaire (modified following the example
of the SWAN Study-Study of Women's Health Across
the Nation). Data analyzed: place of residence, degree
of education, ethnicity, emotional instability, insomnia,
sexual dysfunction.

Results. Most of the patients lived in the city, had
completed secondary education and were Macedonians;
more than half of them had emotional changes, insom-
nia and sexual dysfunction. Chi-square test showed a
statistically significant difference in the incidence of
depression and insomnia among women living in the
countryside (p=0.0067 and p=0.029, respectively), as
well as more frequent depression in women with primary
and secondary education. In Macedonian women, insom-
nia wasstatistically significantly more common.
Spearman’s correlation analysis showed a statistically
significant positive correlation between depression and
sexual dysfunction (p <0.01).

Discussion. Perimenopause as a period is characteri-
zed by many changes in the body, but also by changes
in the psychosocialfunctioning of the woman. All chan-
ges in the body (hot flushes, slow metabolism, hyper-
tension, genital dryness, initial osteoporosis), undoubtedly
affect the psychological health of the woman, which is
rarely paid attention and even less properly treated. Half
of the patients feel changes in the emotional sphere

Correspondence to: Aneta Sima, University Clinic of Obstetrics
and Gynecology - Skopje, Republic of North Macedonia; E-mail:
aneta_sima@yahoo.com

(irritability, neurosis, depression), problems with in-
somnia (difficulty sleeping, frequent waking, short
sleep), as well as sexual dysfunction (decreased libido,
dryness of the genitals, dyspareunia).

Conclusion. All of the difficulties encountered in the
period of perimenopause in a woman are combined,
somatic and psychic, and stemming from one another.
This has significantly impaired quality of life in these
patients and simultaneous diagnosis and treatment of
all these conditions is necessary.

Keywords: perimenopause, emotional disturbance,
insomnia, sexual dysfunction

AOcTpakT

Hen. Opaa cryauja Tpeba ga M 00jacHU U JIOKaxe
MPOMEHNUTE BO TCHXO-COlMjaiHaTa cepa Kaj keHaTta
BO [IEPUOJIOT Ha TIEPUMEHONAY3A.

Metoau. CTynujata € NpOCHEKTHBHA KOXOpPTHA, Oea
BKiTydeHH 71 marmenTka Ha Bo3pacT of 45-50 roauHwy,
CO HEepeIOBHU IMKITYCH, KOU C€ jaBUIIC Ha Tperyie]] Ha
YT'AK 3apaau TMHEKOJIOMIKK TpobiIeM, BO IEPUO O]
enna roguHa (2018-2019). ITokpaj rHHEKOJIOIIKH IIper-
Jeq M aHAMHE3a CUTE TTAMCHTKU CO TTOMOII Of] JIeKap
MOTIOJIHM]ja AHOHWMEH TpallaiHuK (MoaAu(UIUpaH Mo
npumepot Ha SWAN cryauja-Study of Womens Health
Across the Nation). I[TonaTonu kou O6ea aHATU3UPAHU:
MECTO Ha JKHUBECHE, CTCIICH Ha 00pa30BaHKe, CTHUIKA
MPUTIAHOCT, EMOIIMOHAIHA HECTAOMIHOCT, HECOHMUIIA,
CeKcyaiHa TUCHYHKIIM]a.

Pe3yaratu. Hajronem nen of ManueHTKUTE JKUBEEIC
BO TPaJi, IMaJie CpeHO 00pa3oBaHUE U OMIIe MaKEIOHKH,
Kaj TIOBEKE OJf TTOJIOBHHATA OMJIe MPUCYTHHA €MOIMOHAN-
HU TIPOMEHH, HECOHHIIA U cekcyanHa qucdynkimja. Chi
square TECTOT MOKa)ka CTATUCTUYKY 3HAYajHA pasinKa
BO TI0jaBaTa Ha JCMpecHja W HECOHMIA Kaj KCHH KOH
skuBeat Bo ceno (p=0,0067 u p=0,029 coonBeTHO), KaKko
U IoyecTa JieTpectja Kaj )KEeHUTe CO OCHOBHO U Cpen-
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HO oOpasoBanue. Kaj MakeIOHKHTE HECOHHUIIATA € CTa-
TUCTUYKH 3HAYAjHO ITOYECTA.

CrniepMa HOBaTa KOpealyja MpuKaxa CTATUCTUYKH 3Ha-
YajHa MMO3WTHBHA Kopeyalyja moMery Jaenpecujata U
cexcyanHaraaucoyukimja (p<0,01).

Juckycuja. IlepumeHonay3aTa Kako MEpHOJ Ce Kapak-
TepU3Upa CO MHOTY MPOMEHU BO TEJIECHATa, HO U BO
NICUXWYKaTa cdepa Kaj xxeHata. CuTe mpoMeHH BO Op-
TaHU3MOT (TOILTHOPAHOBH, YCIIOPSH META00JIN3aM, XH-
MEePTeH3H]ja, CyBOCT HA TCHUTAINH, TIOYETHA OCTEOIO-
po3a), He COMHEHO BIIMjaaT HA MICHXWYKOTO 37paBje Ha
JKeHaTa, Ha IITO PETKO ce OOpHyBa BHUMAHHUE a YIITE
MIOMAJIKy MPABIITHO ce TpeTupa. [1oMoBHHA Ol TaIeHT-
KUTE YyBCTBYBaaT IPOMCHH BO €MOIMOHANHA cdepa
(pasmpazmBocT, HEypo3a, ACMpecHja), MPodIeMH CO
HeCOHHMIa (TeLIKO 3aCMUBambe, YeCT0 OyIeHe, KPaToK
COH), KaKko M CeKkcyanHa auchyHKIja (HamManaeHo Jin-
0u10, CYBOCT Ha TeHUTAJINH, TUCTIAPCYHH]).
3akiyqok. CuTe HaBeIECHH MOTEIIKOTHU BO MEPHUOIOT
Ha MeprMeHoIIay3a Kaj )keHaTa ce KOMOMHHPaHHU- COMaT-
CKH ¥ TICHXWYKH W TIPOM3JIeryBaar exHa on apyra. Co
TOA € 3HAYUTEIIHO HAPYIICH KBAIUTETOT HA KUBOT Kaj
OBHE TIAIMEHTKY U HEOMXO/HA € CUMYJITaHa JIHjarH03a
1 TPETMaH Ha CUTE OBHE COCTOjOH 3aeIHO.

Knyunn 300poBH: mnepuMeHonay3a, eMOLMOHAJIHA
HECTaOWIHOCT, HECOHMIIA, CEKCyallHa TUCPYHKIIH]ja

Introduction

Menopause indicates a permanent cessation of the
menstrual cycle, which occurs at an average age of 50
years. The age of menopause depends on many fac-
tors: most commonly genetic, age of menarche, socio-
economic status, race, smoking, etc [1]. This period
passes through several stages that in factmean a
transition from a reproductive life to a postmenopausal
period. The menopausal transition begins with the va-
riability of the length of the menstrual cycle accom-
panied by an increase in FSH levels and ends with the
last menstrual cycle. This period, the so-called perime-
nopause, may occur 5-8 years before menopause, lasts
for 4-5 years on average and is characterized by cycle
irregularities, hormonal variability, and also reflectson
other organic systems [2]. Menopause is defined retro-
spectively, after 12 months of amenorrhea. The main
consequences of menopause are associated with estro-
gen deficiency, which explains all pathophysiological
changes. The most common symptoms are: genital at-
rophy, osteoporosis, vasomotor symptoms, cardiovas-
cular disease, cognitive decline, and sexualdysfunction
[3]. According to the North American Menopause So-
ciety (NAMS), about 23% of women in this period are
affected by mood swings. The emotional aspects of
menopausal transition are increasingly being explored.
The most frequent changes in the psychic sphere are:

irritability (70% of women emphasize irritability as
their main emotional problem in the early stages of
transition, describe themselves as less tolerant and sen-
sitive), depression (a common and serious emotional
state that occurs in 1 of 5 women), anxiety (women
experience tension, nervousness, caring and panic
attacks), episodes of crying (alternating with periods
of laughter), insomnia (lack of sleep further emphasi-
zes mood swings and interferes with daily normal
functioning, and occurs in 40-50% of women) [4]. The
question arises as to how menopause causes these
symptoms. During transition to menopause the level of
estrogen in the body decreases and thisdeficiency
leads to disturbance of the homeostasis of serotonin
and norepinephrine (these are two substances that are
associated with the onset of depression) [5]. Also, low
levels of estrogen lead to irritability, tremor, stress,
forgetfulness, concentration difficulties, etc. The resear-
chers have proven high levels of brain protein mono-
amine oxidase A, which is responsible for the onset of
depression. Night sweats and hot flushesare physical
manifestations that exacerbate additional psychic expe-
riences and severely impair the quality of life of these
patients [6]. Risk factors for this condition include: a
history of previous PMSs, previous episodes of depre-
ssion or other mental health problems, as well as dis-
satisfaction with relationships, stress, a difficult life
situation, etc. [7].

Sleep disorders are a common problem in perimeno-
pause; studies show that this is the main reason women
seek professional help; sleep disorders also disturb
women’s quality of life. Difficult sleep, frequent wa-
king, insomnia are the most common forms of disor-
der. The consequences are chronic fatigue, inability to
carry out everyday tasks, which significantly reduces
the quality of life [8]. Problems in the sphere of sexual
life are increasing and more pronounced inmenopause.
Patients complain of vaginal dryness, pain during in-
tercourse, reduced to absent libido, etc. All these sym-
ptoms in combination have a synergistic effect and can
completely disrupt the normal life course [9].

Material and methods

This was a prospective cohort study which included
71 patients aged 45-50 years, with irregular cycles,
who came to the University Clinic of Gynecology and
Obstetrics in Skopj due to a gynecological problem in
a period of one year (from 2017-2018). In addition to
the gynecological examination and history, all patients
with the help of a doctor filled out an anonymous
questionnaire (modified following the example of the
SWAN Study -Study of Women's Health Across the
Nation) [4]. Data analyzed: place of residence, degree
of education, ethnicity, emotional instability, insomnia,
sexual dysfunction. Patients were first informed about
their participation in the study and they signed a con-
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sent, after which filled out the questionnaire in a special
room without a third person. The obtained data were
statistically analyzed using the SPSS version 20, and
the tests used were: Chi square test, Spearman’ corre-
lation, ANOVA.

Results

As illustrated in Table 1, majority of the analyzed
patients live in the city, have completed secondary
education and are Macedonians. More than a half are
depressed, have insomnia and sexual dysfunction.The
Chi-square test showed a statistically significant
difference in the onset of depression and insomnia
among women living in the countryside as opposed to
urban living (p=0.0067 and p=0.029, respectively).
There was no statistically significant difference in
sexual dysfunction in relation to the place of residence.

The Chi-square test showed a statistically significant
difference in the incidence of depression in women
according to the level of education (p=0.03). Women
with primary and secondary education were more
depressed than women with higher education. The
frequency of insomnia and sexual dysfunction did not
differ statistically regarding the level of education. In
terms of ethnicity, the difference in the occurrence of

Table 2. ANOVA analysis of variables

depression, insomnia and sexual dysfunction in women
of Macedonian and other nationalities was compared.

Table 1. Sociodemographic analysis and occurrence of

symptoms

Country side 24(33.8%)
City 47(66.2%)
Education level

primary 20(28.2%)
secondary 40(56.3%)
college 11(15.5%)
Ethnicity

Macedonian 53(74.6%)
Albanian 13(18.3%)
Roma 4(5.6%)
Bosniaks 1(1.4%)
Depression 46(64.8%)
Insomnia 48(67.6%)
Sexual dysfunction 42(59.1%)
Symptoms triad 18(26 %)

The occurrence of insomnia was statistically signify-
cant in women of Macedonian nationality (p=0.03).
Spearman’s correlation showed a statistically signify-
cant positive correlation between depression and sexual
dysfunction (r=0.347, p<0.01). It means that women
who are depressed have sexual dysfunction, too.

L _ _ _ _ ANOVA

Characteristics 0 (n=4) 1 (n=19) 2 (n=27) 3(n=21) P Bpeanoct
Age 47 46.6 51.18 49.71 0.167
City 4 17 18 9 0.017
Education

< secondary 4 12 25 19

>secondary - 7 2 2 0.701
Ethnicity

Macedonian 4 17 19 14
Albanian - 2 5 5

Roma - 1 2 2 0.465
Bosniaks - - 1 -

Table 2 shows a comparison between age, urban living,
level of education and ethnicity in relation to depre-
ssion, insomnia and sexual dysfunction. The analysis
between the groups showed a statistically significant
difference only in relation to the place of residence.
Women living in the city have less trouble.

Discussion

Menopause as a period in the life of a woman has been
investigated from all aspects many times. Numerous
studies provide data on somatic and psychological
changes. Menopausal transition becomes an interesting
field of research and attracts great interest among
world scientists [10]. This was exactly the motive for
performing this study, with particular emphasis on the
emotional aspect of perimenopause [11]. Hormonal
fluctuations in this period are the cause of numerous

somatic disorders (hot flushes, sweating, increased
body weight, fatigue, risk of cardiovascular disease,
osteoporosis, etc.), which mostly occur in women
between 45-60 years (according to Greenblum et al [3].
However, besides somatic changes, psychosocial changes
are also associated with anxiety, irritability, insomnia,
changes in sexual life [12]. In the SWAN study, these
symptoms are grouped into the so-called triad of sym-
ptoms (depressed mood, insomniaand sexual prob-
lems) and the results show that only 5% of the total
number of patients surveyed have these symptoms,
while in other studies the percentage is up to 20% (our
results are 26%) [4]. This percentage refers to the
presence of all three symptoms at the same time. In
our study isolated symptoms such as depression had
64.8% of patients, insomnia had 67.6%, and sexual
dysfunction reported 59.1%. This large difference in
the appearance of symptoms is explained by the pre-
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sence of stress factors of life, socioeconomic impacts,
and all factors of living that affect social and health
well-being. The quality of life in modern and econo-
mically developed countries in Europe and America is
the key factor for this difference in the frequency of
the occurrence of the mentioned symptoms [13]. In
our country, unfortunately women are not yet encoura-
ged to talk about these changes and to seek profe-
ssional help, but believe that these are normal occurren-
ces thatgo with menopause. Most studies on this topic
have been conducted in the United States, where there
is a high prevalence of somatic and psychological sym-
ptoms (anxiety, nervousness, stress, depression). All
these symptoms are related to each other and occur
either intermittently or at the same time, which further
emphasizes their effect [14].

Conclusion

Perimenopause with its pathophysiological mechanisms
is a trigger period for the appearance of serious disor-
ders in women, on both, somatic and psychosocial
grounds. The intensity of somatic disorders has a
cumulative effect and reflects on the psychic sphere in
the woman and prevents normal daily functioning.
More than half of women in this period suffer from
this type of disorder, and this fact is not to be under-
estimated. These results indicate that a serious app-
roach should be taken first in the diagnosis of these
disorders; each doctor should pay attention to patients
in perimenopause. Moreover, patients are to be advised
on changing their lifestyle (diet, physical activity,
stress management, medication and psychotherapy).
The goal is to alleviate somatic symptoms, to ease the
psychological tension, and ultimately, to improve the
quality of life of perimenopausal women.

Conflict of interest statement. None declared.
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Abstract

Introduction. Appendectomy is the most common emer-
gency surgeryperformed and appendicitis is a trouble
some disease for the surgeon despite numerous advances
since its discovery. The first laparoscopic appendectomy
was made in 1983 by Samm.Thirty years after the first
laparoscopic appendectomy, appendectomy is still per-
formed mostly by laparotomy in our country.
Methods. A retrospective study from 01.01.2014 till
01.01.2019 was conducted. Acute appendicitis cases
from the registry of the Surgical Department in the Clini-
cal Hospital-Shtip were analyzed. We used a standard
three-port laparoscopic appendectomytechnique, and
for open approach Mc Burnyor Rocky-Davis incision.
Results. In the 5-year-period, 309 patients with appen-
dectomies were included in the study, 179 males and
130 females, 58% against42%.

The incidence of acute appendicitis was highest in the
age group 16-30 years and in the group 6-15 years.
The smallest number of laparoscopic appendectomies
were performed in 2014, 5(8%) ofa total of 59, and the
largest number in 2017, 33(46%) of 72. Of the total num-
ber of 309 appendectomies in the analyzed period 86
(28%) were laparoscopic.

Conclusion. Laparoscopic appendectomy is the prefe-
rred choice in treatment of acute appendicitis. Introdu-
ced more than 30 years ago and recommended by endo-
scopic associations, only in the last decade laparoscopic
appendectomy has emerged as afirst choice. In Mace-
donia and in the city of Shtip the percentage of laparo-
scopic appendectomies is lower than 50%. The best way
to increase this percentage limit of 50% is to encourage
surgeons to start with laparoscopic exploration and to
include this technique in training the residents.

Keywords: acute appendicitis, open appendectomy,
laparoscopic appendectomy.
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AmncrpakTt

Bogen. AneHaekToMujaTa € HajuecTo W3BELyBaHA UTHA
WHTEPBEHIIH]ja, CEMaK aleHIUIMTOT HE € eJHOCTABHA
Oomect 3a XMPYpProT M TMOKpPa] HANPEIOKOT Of HEj3u-
HOTO OTKpHBame. [IpBaTa jJanapockoricka arneHeKTOMH-
ja e onumiana Bo 1983 ox Samm. Tpuecer roauHu mo
MpBaTa JIAMapOCKOIICKa alleHACKTOMHIja BO HaIIaTa Ap-
’KaBa aleHJIeKTOMHUjaTa HajYecTo Ce M3BeIyBa CO OT-
BOPEH MPUCTAIL.

Metoau. HanpaBuBMe peTpoCIieKTHBHA CTy/AWja 3a Iie-
puomor 01.01.2014-01.01.2019. Bea ananu3upanu ma-
IUCHTH CO aKyTeH amleHIWIUT Of JaToTeKaTa Ha Xu-
pypmkoTo onenenne Bo Kmuamuka Oomamma-lLTwm.
[ManmenTnTe Oea omepHpaHd CO JATAPOCKOICKA TeX-
HUKa CO TPU MOPTa U OTBOpPEHA ArCHACKTOMHja CO
uHIp3Mja mo McBurny umn Rocky-Davis.

Pe3zyararu. Bo nepuon ox 5 roguam 309 manueHTtn
Oea BKIydeHH BO cTynujata, 179 mamkw, a 130 >keHckH,
58% mwnacmpotu 42%.

WMHnunennaTa Ha aKyTeH aleHAMIUT Oelle HajBUCOKa
BO Bo3pacHuTe rpynu ox 16-30 u ox 6-15 roauHm.
Hajan3ok 6poj Ha JamapoCKOIICKU areHICKTOMHU Ouie
m3Benern Bo 2014, 7 on 59 wmm 8%, a HajBHUCOK Opoj BO
2017, 33 ox 72 wm 46%. Ox 309 aneHIeKToMrH BO aHa-
JIM3UPAHUOT TIepro/] 86 Ouite nanapockorcku uiu 28%.
3akurydok. Jlamapockornckara aneHIEKTOMHja € JEeKy-
Bame 0] M300p 3a aKyTeH aneHIunuT. Mako onumana
npea 30 roguHU W MpenopavyaHa oOJi €HJIOCKOTICKUTE
3IpyXKeHHja, BO TIOCIeHATa JeleHrja CTaHa TPB H300p
MIpH TPETMaH Ha aKyTeH aneHmuiuT. Bo Makenonuja
u Bo Illtunm ceymre NpoOLEHTOT Ha JIAAPOCKOICKH
anennexTomuu € moj 50%. OxpabpyBameTo Ha XUpyp-
3UTE J1a TIOYHAT CO JIAMAPOCKOIICKA EKCIUIOpaIija u aa
CTaHe JieNl OJf TPEHHHTOT Ha CHELUjaIn3aHTUTEe € Ha-
YKH Jia ce ipobue Taa rpanuna o1 50%.

Koy4ynu 300poBH: aKyTeH aneHIUIUT, OTBOPEHA
ANeHJEKTOMH]a, JaapoCKOIICKa alleHACKTOMHja

Introduction

Appendectomy is the most common surgery performed
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in the emergency setting and yet appendicitis is a trouble
some disease for the surgeon despite numerous advan-
ces since its discovery [1].

The first descriptions of appendix date from the 16
century [2]; Leonardo da Vinci depicted it in his anatomi-
cal notebooks and was later formally described by Capri
and Vesalius [3]. The term “appendicitis” and the natural
history of the inflamed appendix were first described
by Fitz [4]. Mc Burney is the father of the current open
approach for appendectomy; in 1889 he described the
landmark that bears his name and more than 120 years
ago, in 1894, the incision over it [5,6]. The first lapa-
roscopic appendectomy was performed by Samm in
1983 [7], but the laparoscopic approach became wide-
spread much later.

Thirty years after the first laparoscopic appendectomy,
appendectomy is still performed by laparotomy in
most of the cases in our country.

Materials and methods

We performed a retrospective study in a 5-year-period,
from 01.01.2014 till 01.01.2019. Acute appendicitis
cases from the registry of the Surgical Department in
the Clinical Hospital-Shtip were analyzed. Also, we
included the operative protocol in the survey. All pa-
tients that had open or laparoscopic appendectomy were
included. Exclusion criteria: patients who had conver-

sion from laparoscopic to open intervention regardless
of the reason, patients with negative appendectomy in
the presence of obvious other reason.

The appendectomies were performed in general anaesthe-
sia; in patients operated on with laparoscopic approach
oro-or nasogastric tube and urinary catheter were pla-
ced. In the group of patients with open approach nasogas-
tric tube and urinary catheter were not routinely used.
Patients that were operated on with open approach had
Mc Burny or Rocky-Davis skin incision and a muscle-
splitting technique [8].

Laparoscopic appendectomy was made by using a
standard three-port technique, umbilical port 5-10mm,
suprapubic port 5mm and left lower quadrant port 5-
10mm; patients were in supine position, in slight
Trendelenburg position with tilt to the left. Mesentery
was dissected and controlled with energy device;in
several patients clips were used and the base of the
appendix was secured using Endoloop; in few cases
end corporeal suture ligation was performed [9,10].

Results

In the 5-year-period, 01.01.2014-01.01.2019, a total of
309 patients with open and laparoscopic appendecto-
mies met the inclusion criteria for the study.

Of the total number of309 patients, 179 were males
and 130 females, 58% against42% (Figure 1).

Patient distribution according to
gender

H Male
B Female
Fig. 1. Distribution of patients according to gender
Tablel. Incidence of acute appendicitis according to age groups
2014 2015 2016 2017 2018 Total

0-2 1 1

3-5 4 1 1 1 7

6-15 19 12 17 21 23 92

16 - 30 20 16 21 20 23 100

31-50 9 15 3 14 14 55

51-75 2 1 9 12 11 35

Over 75 1 2 3

Age data not 3 7 2 4 16

available

Total 59 52 53 72 73 309
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The incidence of patients with acute appendicitis was
different in the age groups. The highest incidence was
in the age group 16-30 years and in the age group 6-15
years (Table 1).

We compared the number of laparoscopic versus open
appendectomies during the 5-year-period. The smallest

number of laparoscopic appendectomies was performed
in 2014, 5(8%) of a total of 59, and the highest number
of laparoscopic appendectomies was performed in 2017,
33(46%) of 72. A total of 86 laparoscopic and 223 open
interventions of the 309 appendectomies were performed
in 5 years, or 28% versus 72% (Table 2, Figures 3 and 4).

Table 2. Percentage of laparoscopic and open appendectomies

2014 2015 2016 2017 2018 Total %
Sp‘z)ee”n dectomy  92%(54)  8T(45) 68%(36) 54%(30) 67%(49) 223 72%
;;E:;gse‘;‘t’g:ﬁy 8%(5)  13%(7) 32%(17) 46%(33) 33%(24) 86 28%
Total 59 52 53 72 73 309

80

70

60 5

50 -

40 - M Laparoscopic appendectomy

30 B Open appendectomy

20 -

10 -

0 - ‘ ‘ : — -

2014 2015 2016 2017 2018

Fig. 3. Laparoscopic versus open appendectomy per year

Total number of
appendectomies

appendectomies

roscopic appendectomies

Fig. 4. Total number of laparoscopic versus open appendectomies
Discussion

The incidence of acute appendicitis during lifetime is
8% [11]. Acute appendicitis is more common in males
thanin females, with ratio 1.4:1. In a lifetime 8.6% of males
and 6.7% of females can developacute appendicitis [12].

In our study, of the total number of 309 patients 179
were males and 130 were females, or 58% versus 42%,
which is close to the expected ratio.

The study of Addis et al. [12,8] found that young age
was arisk factor and that 70% of patients presenting
with acute appendicitis were less than 30 years old.
The incidence in maleswashighest in the age group 10-
14 years and in females 15-19 years. Similarly in our
study, the incidence was highest in the two age groups
6-15 and 16-30; both age groups consisted of 192 pa-
tients or 62% of all analyzed patients.

More than 30 years have passed since the first perfor-
med laparoscopic appendectomy (LA) and surgery slowly
turned away from open appendectomy (OA).Studies in
Germanyshowed that in 2006, 46% of all appendec-
tomies were open [13]. Also, studies from USA from
2000-2005 revealed that 53.7% of appendectomies were
done with open approach and 46.3% with laparoscopic
approach, with gradual increase of laparoscopic app-
roach during that period from 32% to 58% [14].
Recent studies have shown the advantage of LA over
OA [1,15-17]. Also, Cochrane Database of Systematic
Reviews [18], recent guidelines by the Society of Ameri-
can Gastroenterology and Endoscopic Surgeons-SAGES
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[19] and the World Society of Emergency Surgery-
WSES [20] recommend over OA.

The first LA in the Clinical Hospital-Shtip was perfor-
med in 2012. Gradually the number of laparoscopic
appendectomies has raised, in 2014 out of 59 appen-
dectomies 5 (8%) were laparoscopic; in 2015 out 0f52,
7(13%) were laparoscopic; in 2016 the percentage of
LA was 32%; in 2017-46% and in 2018-33%. During
the analyzed 5-year-period, 86 LA were performed or
28% of all appendectomies, with the highest increase
of LA from 8% to 46% between 2014 and 2017.

Conclusion

Laparoscopic appendectomy is the preferred choice in
the treatment of acute appendicitis. It has been practi-
ced/used for more than 30 years and the recommend-
dations are in favour of laparoscopic approach. Only in
the last decade laparoscopic appendectomy has emerged
as a first choice among surgeons. Still, in Macedonia
and in the city of Shtip the percentage of laparoscopic
appendectomies is lower than 50%. The best way to
increase this percentage limit of 50% is to encourage
surgeons to start with laparoscopic exploration and to
include this technique in training the residents

Conflict of interest statement. None declared.
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ONE-LEVEL LUMBAR SPONDYLOLYSIS

JIYMBAJIHA CIIOHAMJIOJIN3A HA EJHO HUBO

Hristijan Kostov, Tode Vraniskoski and Jasmin Ciriviri

Department for Orthopaedics and Traumatology, City General Hospital “8 Septemvri” Skopje, Republic of

North Macedonia
Abstact

Introduction. Spondylolysis is a unilateral or bilateral
defect or stress fracture of the isthmic portion of the
pars interarticularis of the vertebra, without forward
displacement of that vertebra on the adjacent vertebra
[1-3]. It is a stress or fatigue fracture seen most often
in children and adolescents [2-4]. It is the most common
overuse sporting injury of the lower back, which has
been reported to range from 13% to 47% among ado-
lescent athletes [5-7]. The L5 and occasionally the L4
vertebrae are usually involved. [3-8]. Although spondylo-
lysis has been reported to be more common in male
than female patients, progression is more likely in fe-
male patients.

Aim. The aim of this paper is to present the advanta-
ges and disadvantages of conservative (as the most used
or conventional metod) and operative treatment.
Methods. We report a case of one-level asymmetric
lumbar spondylolysis in a 15-year-old girl. The patient
had severe low back pain of increasing intensity with
lumbar instability, which was evident on the dynamic
radiographs. MRI demonstrated the presence of abnor-
malities and the three dimensional CT scan revealed
complete asymmetric lumbar spondylolysis at the left
L5 level. This case was treated surgically with using
auto iliac bone graft and without intersegmental fixation
using pedicle screws.

Results. The patient was relieved of her low back pain
after the surgery.

Conclusion. Many patients with spondylolysis are
asymptomatic and therefore require no treatment, but
athletes whose sports involve repetitive hyperexten-
sion often present initially with pain during certain
performance activities. This pain is either unilateral or
bilateral, but it may become a more chronic, dull, mid-
line lumbosacral pain in time. The treatment goals should
include pain relief, healing of the spondylolysis, and
prevention of further lumbar segment injury.
Discusion. Lumbar spondylolysis is common at the

Correspondence to: Tode  Vraniskoski, Department ~ for
Orthopaedics and Traumatology, CGH “8 Septemvri”, 1000 Skopje,
Republic of North Macedonia; E-mail : todemk@hotmail.com

fourth and fifth lumbar vertebrae. Two factors play a
determinant role in the pathogenesis of spondylolysis:
the genetic factor and the mechanical factor of the lumbar
spine. We consider that the mechanical factor of the
lumbar spine affects the development of spondylolysis
in people who are vulnerable due to a genetic factor.

Keywords: lower back pain, lumbar spondylolysis, fusion

AOcTpakT

Bomen. CrnonauionusaranpercraByBa yHWIaTepaleH
Wi OwnarepanieH aedekr mimu ctpec (pakTypa Ha
UCTMHUYHUOT JeN O Mery 3IIIOOHHOT CerMeHT Ha
NpeluIeHOT, 0e3 IOMecTyBame KOH Hampea Ha Toj
NpENUIeH BO OXHOC Ha cocexnure npenuieHd [1-3].
Toa ectpec (pakTypa win ¢pakrypa oa “3amop” Ha
NPEIUICHCKOTO TeNI0 KOja Ce CPEeTHyBa HAjuecTo Kaj
nenara u azgonecueHture [2-4]. Ce jaByBa Kako
HajuecTa CIopTcKa MOBpena Ha JOJTHHUOT e Ha TpOOT
u ce nBuxu oa 13% no 47% xaj amonecleHTHUTE
cnoptuctu [5-7]. Hajuecto ce mojaByBaaT Ha HUBO LS
n noBpemeHo Ha L4 [3-8]. Unaky, conamionu3ara ce
jaByBa TIOYECTO Kaj MakKMTE OTKOJKY Kaj >KCHHTE, a
Mporpecujara e MoBepojaTHa Kaj )KeHCKUTE MallUeHTH.
Hen. [Ipe3eHranyjaTa € Ja TM NMPUKaXKE MPESTHOCTUTE
W HEIOCTATOIUTE Ha KOH3EPBATUBHHOT METOH (KaKoO
HAjYeCTO KOPHUCTEH WM KOHBEHIMOHAJIEH METON) H
OIIEPATUBHUOT TPETMAH.

Metoan. Ke mpukaxeme cilyuaj Ha acHMeTpHUHa (YHH-
JaTepaiiHa) JTyMOaiHa CIOHAMIIONN3A Ha €IHO HUBOKA]
15-rogumno neBojue. [TanueHTkaTa UManajaka Ooika
BO JIOJHHUOT JIEN OJf pOETOT CO 3rojieMyBare Ha HHTEH-
3UTETOT M JTyMOaliHa HecTabWUIIHOCT, mTo Oerie eBu-
JICHTHO HA IMHAMUYHUTE paguorpad)cku CHUMKH. CHUM-
kute ox MP mokakane nmprcycTBO Ha aOHOPMATHOCTH
u ckerupame co KT u TpumiMeH3HoHaIHa peKOHCTPYK-
[[Mja OTKPY acCUMETpUYHa JiyMOaliHa CIIOHJUIIONN3a Ha
L5 muBo ox neBo. OBOj citydaj ce TpeTuparie Xupyp-
KK cO 3a1Ha (y3uja Bo HUBO Ha L5-S1 co kopucreme
Ha KOCKEH rpadT on mnmjadyHara Kocka, 0e3 HHTepcer-
MEHTanHa (puKcalyja ¥ KOPUCTEH¢ Ha IEANKYIapHH
mrpadoBmH.
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Pesynratu. [lo oneparmjara manmeHTkara Oerie ocio-
OomeHa oj1 moHOrpOHATA OOJKA.

3axuaydok. Kaj MHOTY HanueHTH CIOHIWIONH3ATa €
aCHMIITOMATCKa M 3aTOa HeMa motpeda Of TpeTMaH,
HO Kaj CIIOPTHCTH YHja aKTHBHOCT BKJIYYyBa ITOBTOPY-
BayKa XUIEPEeKCTEH3H1ja YeCTO ce jaByBa 0oJKa 3a Bpe-
Me Ha OJpeJleHH aKTHBHOCTH U rmepdopmancu. Opaa
0oJKa € yHHJaTepallHa Wid OuiarepaiHa, HO Taa Mo-
XKe Jla CTaHe XPOHHWYHA, JI0cajHa U ITOBPEMEHO Ja ce
T0jaBH 10 CpeAHAaTa JIMHUjA 0J] TyMOOCAKPAIHUOT POET.
Ilenta Ha TpeTMaHOT Tpeda Ja BKIydyBa 00e300yBa-
e, JICKYBalhe Ha CIIOHAMIONM3aTa U MPEeBEHIHja O
MOHATAMOIITHU TIOBPEIN JIyMOATHHOT CETMCHT.
Juckycuja. JlymOanHa CrioHAWIONM3a € YecTa IojaBa
BO HHMBO Ha YETBPTHOT M HETTHUOT JyMOaJieH MpIILIeH.
JBa ¢axTopu mrpaaT perraBadka yjgora BO IaToreHe-
3aTa Ha CIIOH/MJIONN3aTa: TeHETCKHOT (haKTop U Mexa-
HUYKK (pakTop Ha JiymMOanHUOT 'pOer. CMeTaMe Jeka
MEXaHUYKHOT (paKTop Ha JyMOanHUOT 'pOeT BiIMjae HA
Pa3BOjOT Ha CHOHAWJIONN3ATA Kaj MAlMEeHTUTE KOU Ce
U3JI0KEHU [OPAJIN TeHETCKUOT (aKTop.

Kunyunu 300poBu: nonHorpOHa 6oska, TymOanHa CIoH-
Jonmsa, hysuja

Introduction

Spondylolysis is defined as a defect or stress fracture
in the pars interarticularis of the vertebral arch [1].
The vast majority of cases occur in the lower lumbar
vertebrae, commonly seen at the fourth and fifth lum-
bar vertebrae, in more than 95% of the total cases of
spondylolysis [1]. However, multiple lumbar spondyloly-
sis is an unusual and relatively rare finding. The inci-
dence of multiple lumbar spondylolysis appears to va-
ry between 1.2% [2,3] to 5.6% [4].

Anatomy and Pathophysiology

The lumbar vertebra consists of a body, pedicle, lami-
na, pars interarticularis, transverse process, spinous
process and superior and inferior articular facets, which
form joints that link the vertebrae together. When exa-
mining the vertebra, the pars interarticularis is the
bony segment between the superior and inferior arti-
cular facet joints located anterior to the lamina and
posterior to the pedicle. Separation of the pars interar-
ticularis occurs when spondylolysis is present in the
spinal column [3].

Spondylolysis is typically caused by a stress fracture
of the bone, and is especially common in adolescents
who over-train in activities. The pars interarticularis
is vulnerable to fracture during spinal hyperextension,
especially when combined with rotation, or when
experiencing a force during a landing. This stress
fracture most commonly occurs where the concave

lumbar spine transitions to the convex sacrum (L5-S1).
A significant amount of individuals with spondylolysis
will develop spondylolisthesis, which is true for 50-
81% of this population.

Epidemiology / Etiology

The cause of spondylolysis remains unknown, howe-
ver many factors are thought to contribute to its deve-
lopment. The condition is present in up to 6% of the
population, majority of which usually present asym-
ptomatically [6]. Research supports that there are here-
ditary and acquired risk factors that can make one more
susceptible to the defect. The disorder is generally mo-
re prevalent in males compared to females, and tends
to occur earlier in males due to their involvement in
more strenuous activities at a younger age [7]. In a
young athlete, the spine is still growing which means
there are many ossification centers, leaving points of
weakness in the spine. This leaves young athletes at
increased risk, particularly when involved in repetitive
hyperextension and rotation across the lumbar spine
[8]. Spondylolysis is a common cause of low back pain
in preadolescents and adolescent athletes, as it accounts
for about 50% of all low back pain [6]. It is believed
that both repetitive trauma and an inherent genetic
weakness can make an individual more susceptible to
spondylolysis [9].

Signs / Symptoms

In majority of cases, spondylolysis presents asympto-
matically which can make diagnosis both difficult and
incidental [5]. When a patient does present with symp-
toms, there are general signs and symptoms a clinician
will look for:

Clinical signs: [9,10]

e Pain on completion of the stork test (placed in
hyperextension and rotation)

e  Excessive lordotic posture

e Unilateral tenderness on palpation

e Visible on diagnostic imaging

The scottie dog (Scottish Terrier, Aberdeen Terrier)
sign (Figure 1) refers to the normal appearance of the
lumbar spine when seen on oblique radiographic pro-
jection. On oblique views, the posterior elements of
vertebra form the figure of a Scottie dog with:

e the transverse process being the nose

the pedicle forming the eye

the inferior articular facet being the front leg

the superior articular facet representing the ear

the pars interarticularis (the portion of the lamina
that lies between the facets) equivalent to the neck
of the dog.
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Eye: padicle

Scottie dog sign-refers to the normal appearance of the
lumbar spine posterior elements when seen on oblique
views.

If spondylolysis is present, the pars interarticularis, or
the neck of the dog, will have a defect or break. It often

Fig. 2. “Scottie dog” sign o

Symptoms: [9,10]

e Unilateral low back pain

Pain that radiates into the buttocks or legs

Onset of pain can be acute or gradual

Pain that can restricts daily activities and it that
worsens after strenuous activity

Pain aggravated with lumbar hyperextension

No tenderness to palpation is noted

Range of motion is full

Forward flexion does not increase symptoms
Hyperextension mimicking the sporting movement
generally elicits pain [11].

e If a unilateral defect is present, the one leg hyper-
extension test elicits pain on the involved side. This
test is performed by the patient bearing weight on one
leg, with both the hip and knee of the other extremity
flexed while hyperextending the lumbar spine [11]. The
maneuver is performed on both sides, and asymmetric
low back pain indicates unilateral disease. Bilateral
disease may show symmetric or asymmetric pain with
this maneuver [18].

Nose: fransverse process

Neck; pars
inferarticularis

Front leg: inferlor
articular process

Ear. superior articular process

Tall: contralaferal
superior arficular
process

' =r—Body: amina

| T=Rear leg: coniralateral
inferior articular process

looks as if the Scottish dog has a collar around the
neck or doggy decapitation for those with a bloodier
imagination (Figure 2).

Normal

Risk Factors / Causes

The repetitive actions of flexion, extension, rotation,
and torsion, either alone or in combination, that are
often associated with resistance are the biomechanical
movements that show the highest prevalence of lum-
bosacral spondylolysis (lumbar spondylolysis). The stress
fracture of the pars interarticularis occurs on the side
opposite to activity. For instance, for a right-handed
player, the fracture occurs on the left side of the ver-
tebrae [15].

Differential diagnoses

Lumbosacral disc injuries, lumbosacral discogenic pain
syndrome, lumbosacral facet syndrome, lumbosacral
spine acute bony injuries, lumbosacral spine sprain/
strain injuries, lumbosacral spondylolisthesis, lumbo-
sacral spondylolysis, myofascial pain in athletes, sac-
roiliac joint injury.
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Treatment
Conservative Management

Treatment for spondylosis ranges from bracing, activi-
ty restriction, extension exercises, flexion exercises and
deep abdominal strengthening, that were administered
through physical therapy. The duration of physical
therapy a patient receives varies upon the severity of
spondylolysis, however typically ranges from three to
six months [16].

e Deep abdominal co-contraction exercises [17]

e Activity restriction [19]

e Bracing, anti-lordotic brace (Boston brace) for 6-
12 weeks [18,20].

Operative Management
Case study

The aim of this paper is to present the advantages and
disadvantages of conservative (as the most used or
conventional metod) and operative treatment.

Fig. 3. Three-dimensional CT scan
Treatment

The treatment started in the middle of January 2016,
with activity restriction, extension exercises, flexion
exercises and deep abdominal strengthening that were
administered through physical therapy. The duration
of physical therapy was about four months. The goal
of physical therapy was to minimize movement at the
unstable defect of the pars interarticularis. Once the
patient had completed physical therapy, and displayed
no symptoms or inflammation in the lower back, she
could continue with daily or athletic activities. Howe-
ver, after a few weeks the patient had the same back
pain as in the previous 6 months.

When she came to us, we placed thoracolumbar sacral
orthosis (TLSO), an anti-lordotic brace, to control and
limit the spinal movement, and reduce the stress on the
injured spinal segment [18,20]. Bracing immobilizes
the spine in a flexed position for a short period to

Materials and methods

We report a case of one-level asymmetric lumbar
spondylolysis in a 15-year-old girl. A 15-year-old girl
visited our out-patient clinic for severe back pain that
had developed spontaneously. The patient was a stu-
dent at the secondary school. The initial assessment
showed that lumbar extension reproduced the low
back pain, without evidence of hamstring tightness and
radicular symptoms.

Clinical evaluation

The initial assessment showed that lumbar extension
reproduced the low back pain, without evidence of
hamstring tightness and radicular symptoms. The
patient had severe low back pain of increasing inten-
sity with lumbar instability, which was evident on the
dynamic radiographs. MRI demonstrated the presence
of abnormalities and the three-dimensional CT scan
(Figure 3) revealed complete asymmetric lumbar
spondylolysis at the left L5 level.

allow healing of the bony defect in pars interarticu-
laris [20]. Our patient utilized the brace for 8 weeks
and after that she wore thoracolumbar sacral orthosis
(TLSO) for 4 weeks during daily activities.

The patient initially noticed a kyphosis in the lumbar
area around one year ago. However, since it was not
associated with any significant disability or pain, she
was treated conservatively at that time. Yet, after a
routine exercise program at the secondary school, she
developed a low back pain for which she was pres-
cribed oral medication. However, the back pain did not
improve with the oral analgesics and it started to in-
crease in intensity.

At the time of presentation at our outpatient clinic, a
lumbar kyphosis was noticed in the standing position.
In general, the kyhosis and instability of the lower back
were moderate to severe. The kyphosis was found to
be flexible because the kyphosis could be corrected
when the low back area was pushed anteriorly by the
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surgeon's hands. She had severe lower back pain. The
visual analogue score (VAS) was 8 points. The patient
also showed generalized ligamentous laxity. There were
no neurological signs or symptoms. The initial radio-

A 4. Rk
Fig. 4. Initial radiographs

Obvious instability of the L5/S1 segment was not
noted intraoperatively. The pars interarticularis of L5-
S1 were dystrophic, so we had to repair the defect.

Posterior lumbar interbody fusion was chosen. Because
the patient had no neurologic symptoms, we did not need

Fig 7.
Fig. 5-8. Postoperative radiographs

graphs showed a hypoplastic change in the spinous
processes and lamina of the lumbar vertebrae, one-
level spondylolysis and lumbar instability (Figure 4).

to open the neural canal, and laminectomy was not
done. We took out the fractured pars of pars interarti-
cularis of L5 and we performed spongioplasty with
using auto iliac bone graft (alograft) (Figure 5, 6, 7, 8).
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Results

After operation, the patient's lower back pain was much
relieved and the VAS was 4 points. The postoperative
5 months follow-up of the patient showed no neurolo-
gical deficit, no lumbar instability and no failure.
There was a very good improvement of her symptoms
and she was satisfied with the cosmetic result. The
patient was completely relieved of lower back pain after
the surgery, and the VAS was 2 points.

Discusion

Lumbar spondylolysis is common at the fourth and
fifth lumbar vertebrae. The frequency of spondylolysis
in the upper lumbar vertebrae has been estimated by
various authors to be between 0.2% and 1.5% [6]. Two
factors play a determinant role in the pathogenesis of
spondylolysis: the genetic factor and the mechanical
factor of the lumbar spine. Familial occurrence of
spondylolysis has been demonstrated by Friberg [7],
Willis [8] and Wiltse [9], and it supports the fact that a
genetic factor can be involved with this malady, but
the specific gene that affects spondylolysis is unknown.
In the report by Wiltse [9], the youngest patient with
spondylolysis was eight and a half month old. It is
thought that spondylolysis is associated with the up-
right position. There may be a relation between repeti-
tive trauma and spondylolysis. People employed in
heavy industry and people who participate in contact
sports seem to be particularly vulnerable to this condi-
tion [11,12]. So, multiple spondylolysis is more common-
ly seen among men for assessing the vertebral stability.
We consider that three dimensional CT is a very good
and useful tool for the diagnosis of multiple spondy-
lolysis and for making the decision on what level to
fuse. In our case, because the patient had constant se-
vere lower back pain for a long time and a spinal defor-
mity and severe instability had developed, she under-
went a single-stage posterolateral bone fusion without
instrumentation. After the operation, the patient was
free of her pain and spinal instability.

We report a well-treated case of one-level spondylolysis.

Conclusion

Many patients with spondylolysis are asymptomatic
and therefore require no treatment, but athletes whose
sports involve repetitive hyperextension often present
initially with pain during certain performance activi-
ties. This pain is either unilateral or bilateral, but it may

become a more chronic, dull, midline lumbosacral pain
in time. The treatment goals should include pain relief,
healing of the spondylolysis, and prevention of further
lumbar segment injury.

Conflict of interest statement. None declared.
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HYPERTENSIVE DISORDERS IN PREGNANCY-PHYSICIANS’AWARENESS FOR EARLY DETECTION

XUINIEPTEH3UBHU HAPYIIYBAIBA BO BPEMEHOCTA-CBECHOCT HA JJOKTOPUTE 3A

PAHA JETEKLMJA

Kristina Skeparovska® and Nikola Jankulovski?

'Special Hospital for Obstetrics and Gynecology “Mother Teresa”- Skopje, 2University Clinic for Digestive
Surgery, Medical Faculty, Skopje, Republic of North Macedonia

Abstract

Introduction. Hypertensive disorders in pregnancy
are a major cause of perinatal morbidity and mortality.
Early diagnosis, term delivery, and/or patient’s transfer
to a tertiary institution have a huge impact on favo-
rable outcome.

Aim. To estimate ob-gyn physician’s awareness for
early detection of pregnancy hypertension i.e. for
establishing diagnosis before the onset of symptoms.
Methods. Study population was consisted of all
pregnant women in >37 week of gestation admitted to
Special Hospital for Obstetrics and Gynecology “Mother
Teresa” during the period 15.02-28.02.2018. The study
was designed as a retrospective one, and the data were
collected by a questionnaire.

Additionally, histories of all patients admitted to SHOG
“Mother Teresa” between 01.01.2017 and 31.12.2017
under diagnosis of PIH/PE (pregnancy-induced hyper-
tension/pre-eclampsia), were analyzed retrospectively
whether the diagnosis was established during the hos-
pital admission or before.

Results. Twenty-two percent of preghant women that
underwent regular antenatal check-ups did not have
blood pressure measurement taken by their ob-gyn
physician at all. Only in 16.7% of cases, the diagnosis
was established early, i.e. before the onset of symptoms.
Conclusion. The awareness of ob-gyn physicians for
early (pre-symptomatic) detection of hypertensive dis-
orders in pregnancy is low.

Keywords: pregnancy-hypertension, preeclampsia,
early detection, blood pressure

Ancrpakr

Bosen. XunepTeH3sUBHUTE HapyIIyBama BO OpeMeHoC-
Ta Ce €JHa OJ BOJEYKHUTE IPUUYMHHU 3a NEpPUHATAJICH
MOPOHMIHUTET U MOPTAJIHUTET.

Correspondence to: Kristina Skeparovska, Special Hospital for
Obstetrics and Gynecology “Mother Teresa”- Skopje, 1000 Skopje,
Republic of North Macedonia; E-mail: kristina_skeparovska@yahoo.com

HaBpemenara nujar€osa, paBOBPEMEHOTO MOPOIYBALC
W/WITA TPAHCHOPTOT HA MAIMEHTKAaTa KOH TEpLIHUCpPECH
LIEHTap UMaaT roJIeMO BiIMjaHuE Bp3 00e30eayBame Ha
MIOBOJICH UCXO[I TIPH 0BAaa IaTOJIOTHja.

Hen. [la ce ncnura cBecHocTa ( CEH3MOMIM3UPAHOCTA)
Ha THHEKOJIO3UTE 3a JIeTeKIMja Ha UCTHTE IpeJl pHja-
BYBamETO HA CHMIITOMH O] CTpaHa Ha OpeMeHaTa Ke-
Ha T.€. 32 paHa JujarHosa.

Metomn. Kako MaTepujai ciyxea CUTe TPYAHHLH BO
>37 recramucka ceaMuIia Kou Bo mepuomoTr 15.02.-
28.02.2018 6ea xocrmuranmmsupanu Bo CBI'A “Majka
Tepesa”. Ctynujata Oeliie peTpocrieKTHBHA, a TIOAATOLH-
Te ce KOJIEKTHpaa IPeKy aHKETEH IpalllalHuK.
JomonaurenHo, Oea peTpOCIIEKTUBHO aHAIII3UPAHN CUTE
nanueHTku Kou Bo 2017 ronuHa Ouiie XocnuTaIn3upa-
HU Bo CBI'A “Majka Tepeza” co nujarnosa PIH/PE (
pregnancy-induced hypertension/pre-eclampsia) 3a Bpe-
METO Ha TIOCTaByBam-€¢ HA IHjarHo3aTa.

Pesyaratu. 22% “pelloOBHO KOHTPOJMpPAHUTE” TPYIHULIU
HEMa HUTY €THO Mepeme Ha KPBEH IPUTHCOK O CTpa-
Ha Ha MaTtudeH rurekonor. Camo kaj 16,7% tpyaHuim
JIMjarHo3aTa € TOCTaBE€Ha PaHO T.e. Mpel MojaBa Ha
CHUMIITOMH.

3akurydok. CBeCHOCTa Ha THHEKOJIO3UTE 32 paHa (Tpen-
CHUMITTOMATCKa) JIeTeKIIMja Ha XUIIEPTEH3UBHUTE Hapy-
IIyBamba BO OPEMEHOCTA € HUCKA.

Kyunu 30opoBu: xunepTeH3uja Bo OpeMeHOCT, Ipe-
eKJIaMIICHja, paHa JeTeKIHja

Introduction

Hypertensive disorders in pregnancy (HDP) are serious
conditions that occur in the second half of pregnancy.
They may be present in various forms, such as: preg-
nancy-induced hypertension (PIH), preeclampsia (PE)
or eclampsia, or may present with consequences like:
placental abruption, acute renal failure, disseminated
intravascular coagulation (DIC), cerebral hemorrhage
that can seriously compromise the health and the life
of a pregnant woman [1]. On the other hand, the fetus
is also affected by diminished placental perfusion that
can lead to fetal growth restriction [2] or even fetal
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demise [3].This is why HDP, although rare, with an
incidence of 3% [1], are one of the leading causes of
maternal and perinatal morbidity and mortality [1].
Adequate management of this pathology in terms of
providing the best possible outcome for mother and
her baby implies early diagnosis of the condition that will
allow enough time for preparations for term delivery
or, if necessary, patient’s transport to tertiary care hospital.
It is fundamental, for early diagnosis of this condition,
which means diagnosis before onset of symptoms, re-
gular check-up of the blood pressure [4]. This inexpen-
sive, non-invasive, no-time consuming and highly effi-
cient procedure, by current guidelines, is mandatory on
every antenatal check-up [5].

Aim

The aim of this study was to estimate the awareness of
out-hospital gynecologists (ob-gyn physician at primary
care level) for early detection of hypertensive disorders in
pregnancy through regular blood pressure measuring
during antenatal visits.

Material and methods

This study comprised 205 pregnant women beyond 37
weeks of pregnancy admitted to the Special Hospital
for Obstetrics and Gynecology “Mother Teresa”- Skopje
for delivery during 15.02.2018 and 28.02.2018. Hyper-
tensive pregnancy disorders, both actual and previous,
were exclusion criteria.

All patients were offered the following questionnaire:

1. How many antenatal check-ups have you had by
your primary care ob-gyn physician?

2. How many times your blood pressure was measu-
red during these visits?

3. How many times have you measured your blood
pressure at home?

Regarding the answers:

1. All women with at least 7 antenatal visits were con-
sidered as patients with regular medical check-ups.

2. The second question offered 4 options:

- On each visit

- Occasionally

- One or two times

- Noteven once

3. The third question offered three options:

- More than 10 times

- One or two times

- Noteven once

Additionally, all patients admitted to SHOG “Mother
Teresa” during 2017 with diagnosis preeclampsia or
pregnancy-induced hypertension, were checked whether
the diagnosis was referral one from primary care gyne-
cologist, or it was established upon patient arrival in
the hospital.

Results

The following results were obtained:

4+ Of 205 consecutively admitted patients for
delivery, 182 (88.8%) had regular antenatal visits
(Figure 1).

W regular checkups

W irregular

Fig. 1. Proportion of pregnant women with regular antenatal visits

4+ Of those with regular antenatal visits, only 94 wo-
men (51.6%) stated that their blood pressure was
measured during each visit. Forty patients (22%)
answered that their blood pressure was not measured
even once, and additionally 7.7% declared once or
two blood pressure controls by their primary care
ob-gyn physician (Figure 2).

4+ Of these forty pregnant women whose blood pre-
ssure was never measuredby a primary care ob-gyn
physician, 14(35%) did not measure the blood pre-
ssure even once by themselves at home, and 5
(12.5%) did that once or twice (Figure3).

4+ One or two blood pressure check-ups, either at the
doctor’s office or at home, had 19 out of 182, i.e.
10.4% of “regularly checked-up” patients.

+ 7.7% of pregnant women with “regular” antenatal
visits did not measure the blood pressure either at
home or at the doctor’s office.

4+ Additionally, only 11 out of 69 patients admitted
to our hospital with diagnosis of PE/PIH, came
with the diagnosis previously established by a
primary care gynecologist. In the remaining 58
patients, the diagnosis was made upon their arrival
in the hospital (Figure 4).
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Discussion

60,00%  51,60%
50,00%
40,00%
30,00% 22%
’ 18,70% >
20,00%
7,70%
10,00% -
0,00%
BPon each Occasionally  Once or Not even
vigit twice once

Fig. 2. Blood pressure measured by primary care ob-gyn physician

60,00% 53 50%

50,00%

40,00% 35%

30,00%

20,00% 12,50%

10,00% '

0,00%

More than Once or Not even
ten times twice once

Fig. 3. Blood pressure measured at home by women without ob-gyn BP control

l mreferral diagnosis

PIH/PE

m diagnosis after
admission

Fig. 4. PIH/PE referral or diagnosis after admission

not have adequate screening for hypertensive disorders
in pregnancy before symptoms onset.

Even though nine out of ten women visit their gyne-
cologist regularly, only in half of them blood pressure
is measured during each visit. The remaining half do

The finding that every fifth pregnant woman has no
screening for HDP at all is highly worrisome.
Furthermore, every third woman whose physician doesn’t
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measure her blood pressure, does not measure it by
herself either.

Additionally, one out of six women has diagnosis of
PHI/PE established during antenatal check-ups by her
primary care gynecologist. The remaining 83% of pa-
tients got a diagnosis upon their hospital admission,
which means it has been failed in early diagnosis, and
consequently in opportunity of planned labor induction
and/or in transporting the patient in a tertiary care
institution.

Conclusion

Ob-gyn physicians at primary care level have low awa-
reness for early (pre-symptomatic) detection of hyperten-
sive disorders in pregnancy.

This finding together with the knowledge that current
National Institute for Health and Care Excellence (NICE)
guidelines for PE screening has failed (with sensitivity
of about 40%) [6,7] in adequate recruiting of high-risk
patients demanding closely antenatal surveillance, has
a significant negative effect on perinatal outcome for
both, the mother and her newborn.

Conflict of interest statement. None declared.
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INHERITED THROMBOPHILIA AND IMPLICATIONS IN PREGNANCY LOSS

HACJIEJHA TPOMBO®UJINJA U UMIIVIMKALIUA BO I'YBUTOKOT HA BPEMEHOCTA
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Abstract

Introduction. Thrombophilia is a hypercoagulable con-
dition with predisposition to thromboembolism. Recen-
tly, the inheritedthrombophilicmutations of the Factor
V Leiden (FVL) G1691A gene, the methylentetrahyd-
rofolate reductase (MTHFR) C677T gene and Factor
Il gene Prothrombin G20210A have been implicated
in pregnancy loss. The aim of the study wasto evaluate
the clinical characteristics and to examine the repre-
sentation of thrombophilic mutations in women with
pregnancy loss and healthy controls.

Methods. In a retrospective-prospective case-control
study we evaluated 79women, divided in two groups.
The study group included 43 women with history of
pregnancy loss (missed abortion, blighted ovum, mis-
carriage in the first or second trimester,foetusmortus in
utero). The control group included 36 women, age
matched, who gave birth to at least one healthy baby
without obstetric complications. Presence of gene mu-
tations forprothrombin G20210A, FVL and MTHFR
C677T was examined in both groups. Sociodemogra-
phic data, data from personal, family and obstetric
anamnesis was collected with standard questionnaire.
Results. The average age of the study group was lower
than that of the control group (median 30.7, range 20-
41 versus median 32.8, range 23-44, respectively).
Prothrombin G20210A heterozygous was found in
23.5% of the study group vs. 5.5% of the control
group; FVL heterozygous was found in 23.5% of the
study group vs. 2.8% of the control group; MTHFR
homozygous was found in 48.8% of the study group
vs. 5.5.% of the control group witha significant statis-
tical difference (p<0.05).

Conclusion. The presence of thrombophilic mutations
may predispose to pregnhancy loss.

Keywords: thrombophilia, factor V Leiden, MTHFR,
prothrombin, pregnancy loss

Correspondence to: Elena Petkovikj, Institute of Transfusion Medicine
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AmncrpakTt

Bosen. Tpombodunmja e cocTojbana XxurepKoary1adui-
HOCT CO TMpPEAUCIIO3UNHja 32 TpoMOoembOonm3aMm. He-
oJlaMHa, HaclleTHUTe TPOMOO(DHITHA MyTalluy Ha TeHO-
13a Factor V Leiden (FVL) G1691A, metunenrerpa-
xuapodomarpenykraza (MTHFR) C677T u ®akrop 11
ITporpomoun G20210A ce BMemaHW BO TYOHTOK Ha
OpemeHocTa.

Heu. [a ce eBanynpaaT KIMHAYKUTE KapaKTEPUCTUKU
Jla Ce MCIHTA 3aCTalleHOCTa Ha MyTaIllMHTe 33 TPOMOO-
¢unMjakaj >xeHUTE CO TYOUTOK Ha OpPEeMEHOCT U KOH-
TPOJIHA T'pyTa.

Metoau. Bo peTpocrieKTHBHO-TIPOCTICKTHBHA CTY/IM]ja
Ha ciIy4aj M KOHTpOJIa ce eBaJlyHpaHu 79 >KeHH, Moje-
JIeHH Bo JBe Tpynu. Bo ucnuryBanata rpyna (UI) ce
BKJIy4eHH 43 KEHU CO UCTOpHUja HAryOUTOK Ha Opeme-
HocTa (missed abortus, blighted ovum, ciontan abopTtyc
BO IPBO MJIM BTOPO TpHMecedje, MPTOB IL1of). Bo koH-
tponnara rpyma (KI') ce BkirydeHnu 36 KeHH Ha HCTa
BO3pACT, IITO BeKe pofuie, 0e3 aKyIIepcKH KOMILTHU-
Kauu 6apeMm eHo 37paBo nete. Kaj xeHute e ucnu-
TaHO MPUCYCTBO HA MYTallH HA T€HOT 3a MPOTPOMOHH
(G20210A), FVLuMTHFR C677T. Coumo-nemorpad-
CKM moJaToud, mogatouu OJ JIMdHa, aKyHICpCKa U
ceMejHa aHaMHe3a Oea mnpubOpaHM cO CTaHIApJCH
TpaIIaTHuK.

Pesyararu. Ilpoceunara Bospact Ha UI' Geme mo-
Hucka oa onaa Ha KI' (mpocek 30.7, oncer 20-41 Hac-
npotu npocek 32.8, omcer 23-44, cooasetHo). Ilpo-
TpoMOuH G20210A XeTepo3uroT O MpPOHAjACH Kaj
23.5% on UI" nactpotu 5.5% ox KI', FVL xetepo3u-
roT Omn mpoHajneH kaj 23.5% on UI' mactpotu 2.8%
on KI', MTHFR xomo3zurot Ot mpoHajieH kaj 48.8% o
NI nactipotu 5.5% oxn KI' co curau¢ukantHa craruc-
TruKa paziuka 3a p <0.05.

3akurydok. [IprucyctBoTo Ha TPOMOODMITIIHN MyTAIHH
MOJKe JIa I0BeIe JI0 TYOUTOK Ha OpeMeHOCTa.

Kayunn3gopoBu: tpombodumuja, pakrop V Leiden,
MTHFR, npoTpoM6uH, r'yOUTOK Ha OpeMEHOCT
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Introduction

Thrombophilia occurs when the normal balance of the
coagulation system is impaired. It can be inherited, i.e.
a genetically determined predisposition for thrombo-
embolism with a common occurrence at the age of 45-
50 years, with tendency of frequent relapse and throm-
botic incidents in unusual places [1]. The most common
causes ofinherited thrombophilia are: deficiency of
natural antagonist I11 antagonist 111 (ATIII), protein C
(PC) deficiency, protein C (PS) deficiency, and factor
V Leiden G1691A (FVL), factor Il prothrombin G2010A
and methylenetetrahydrofolate reductase C677T (MTHFR).
The most common cause of acquired thrombophilia is
the presence of antiphospholipid antibodies (APA) and
lupus anticoagulant (LA).

The gene mutation for factor V Leiden G1691A is in-
herited in an autosomal dominant fashion. FVL is
characterized by a weak anticoagulant response to
activated PC, which is a natural anticoagulant protein
that breaks down and inactivates Va and VIlla, there-
by preventing the further creation of thrombin.Leiden
mutation produces PC resistance resulting in a pro-
thrombotic condition that leads to a thrombosis risk [2-6].
This mutation is very common in the general popula-
tion with a prevalence of 2-15%. The highest heterozy-
gosity rate is found in Europe, while the mutation is very
rare among Asian, African and Indigenous Australians [7].
Gene mutation for factor 1l Prothrombin G2010A is
associated with an increased risk of thrombosis, com-
plications and an unfavorable outcome of pregnancy
[4-6,8]. The prevalence of heterozygotes is 2-6.5% in
the European population [7].

Gene mutation for methylenetetrahydrofolate reductase
C677T (MTHFR) results in decreased synthesis of 5-
methyltetrahydrofolate, the primary methyl donor in
the conversion of homocysteine to methionine. This
results in increasing the plasma homocysteine concen-
trations, which then induces platelet aggregation by
promoting endothelial oxidative damage and is a risk
factor for thrombosis, atherosclerosis, recurrent pregnan-
cy loss and fetal neural tube defects [4,6,9]. Mild and
moderate hyperhomocysteinemia is autosomal dominant
inherited present in up to 20% of the white European
population [10].

Miscarriage is defined as the spontaneous loss of a
fetus before it reaches viability and occurs in up to
15% of clinically recognized pregnancies[11].In the first
trimester, the terms miscarriage, spontaneous abortion,
and early pregnancy loss are used interchangeably, and
there is no consensus on this terminology in the lite-
rature. Approximately 1 in every 10 pregnancies ends
in early death of the embryo or the fetus (that is, before
20 weeks of gestation), and 1 in every 200 preghancies
ends in late fetal loss. Recurrent pregnancy loss (RPL)
refers to three or more consecutive losses and occurs
in 1% of couples trying to conceive [12]. The cause of

RPL is not apparent and clarification of the cause is di-
fficult due to the heterogeneity of the condition.Many
different abnormalities including fetal chromosomal
inversions or translocations, anatomic abnormalities of
the maternal uterus, endocrinological abnormalities,
and autoimmune disorders can result in recurrent fetal
loss, but 50% of the causes for RPL remain unex-
plained [13]. Inadequate or abnormal placental vascu-
lature may result in several complications that have
potentially serious or even lethal consequences for the
mother and her unborn child. These complications in-
clude preeclampsia, placental abruption, intrauterine
growth retardation, miscarriage and stillbirth [7].
Recently, the inherited mutation of the Factor V Leiden
G1691A gene, the MTHFR C677T gene, Factor Il
gene Prothrombin G20210A has beenimplicated in the
loss of early pregnancy andinvitro fertilization (IVF)
failure by disrupting the initial vascularization process
occurs during implantation, which is necessary for
successful pregnancy.

The aimof this study was to evaluate the clinical cha-
racteristics and examinethe representation of thrombo-
philic mutations in women with pregnancy loss and
healthy controls.

Materials and methods

This is retrospective-prospective case-control study
conducted at the Institute of Transfusion Medicine —
Skopje (ITM-Skopje). The study included 79 women
divided in two groups. The data from the performed
examinations and analyses in the outpatient clinic at
ITM-Skopje in the period 2015-2018 were processed
for the women with diagnoses according to the
inclusion criteria.

Inclusion criteria:

- Women aged 18-45,

- Women with history of adverse pregnancy out-
come: missed abortion, blighted ovum, miscarriage
in the first or second trimester, fetus mortus in utero.

Exclusion criteria:

- Women who had a previous history of venous throm-
boembolism,

- Women with pre-existing causes of secondary throm-
bophilia: autoimmune disorders (such as systemic
lupus erythematosus, rheumatoid arthritis, Hashimoto
thyroiditis) positive AFA, positive LA, extreme
obesity, dyslipidemia, nephrotic syndrome,

- Women who refused to participate in the study or
gaveup at some point in the study.

In the study group, 43 women with a history of adverse

pregnancy outcome (missed abortion, blighted ovum,

miscarriage in the first or second trimester, foetusmor-
tus) were included.
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The control group included 36 women, age-matched,
who gave birth to at least one healthy child without
obstetric complications.

Presence of gene mutations for factor I1Prothrombin
G20210A, factor VLeidenG1691A and methylentetra-
hydrofolate reductase (MTHFR C677T) was examined
in both groups. Sociodemographic data, data from per-
sonal, family and obstetric anamnesis werecollected
with a standard questionnaire. Blood samples from the
included women were examined in the Molecular
Biology Laboratory at ITM - Skopje, with previously
given informed consent before taking blood samples
and using the results in the preparation of the study,
approved by the Ethics Committee at the Medical
Faculty - Skopje.

Method used to examine factor Il factor G20210A,
factor V Leiden G1691A and MTHFR C677T - mole-
cular detection of point mutations using the Operon
kit. It took 2ml venous blood taken with a vacutainer
in K2EDTA.

Statistical analysis was performed with the statistical
package STATISTICA 7.1; SPSS 13.0. Numerical series
were analyzed with measures of central tendency and
measures of dispersion of data. The Student's t-test (t)
was used for testing the significance of difference bet-
ween groups. A p-value less than 0.05 was considered
as statistically significant.

Results

The representation of nationality in the studygroup and
the control group was homogenous and according to
the national structure in the Republic of Macedonia
wasapproximately the same. Thirty-one women (72.1%)
in the study group and twenty-five women (69.5%) in
the control group were Macedonians, 20.9% of the
women in the study group and 19.4% of the controls
were Albanians, and 7% of the women in the studied
group and 11.1% of the controls were of other
ethnicity (Table 1).

The average age of the study group was lower than
that of the control group (median 30.7, range 20-41

versus median 32.8, range 23-44 respectively), but the
difference did not reach statistical significance (p>0.05).

Table 1. Ethnicity

- Patients Controls
Ethnicity N (%) N (%)
Macedonians 31 (72.1%) 25 (69.5%)
Albanians 9 (20.9%) 7 (19.4%)
Other 3 (7%) 4 (11.1%)
Total 43 36

The 43 women in the study group had a total of 125
pregnancies (mean 2.9+1.5) and the 36 women in the
control group had a total of 77 pregnancies (mean
2.1+0.5) and the difference was statistically significant
for p<0.05 (t-test=2.871773, p=0.005270). The average
number of spontaneous abortions in the study group
was 1.7+1.6 versus the control group 0.1+0.2; this
difference reached a statistical significance for p<0.05
(t - test = 6.429524, p = 0.000000) (Table 2).

Table 2. Clinical features of pregnancy loss patients and
controls

Age Median N Std.Dev. p
Patients 30.7 43 4559317 >0.05
Controls 32.8 36 4.674398 '
Number of .
pregnancies Median N Std.Dev. p
Patients 2.9 43 1.540160 5005
Controls 2.1 36 0.487136 '
Number of
spontaneous Median N Std.Dev. p
abortions
Patients 1.7 43 1.559808 5005
Controls 0.1 36 0.232311 )

Thirteen women (36.1%) in the control group and two
patients (4.7%) in the study group had no thrombophilia.
The percentage difference wasstatistically significant
between the study and the control group for p <0.05
(Difference test, p=0.0008). F Il prothrombin G20210A
heterozygous was recorded in 10 patients (23.5%) of
the study group versus 2 women (5.5%) of the control
group and this difference reached a statistical significan-

Table 3. Prevalence of thrombophilic mutation in patients and controls

Patients

Controls

Thrombophilic mutations N N % P value
Without mutation 2 13 36.1 p=0.0008
F 11 G20210A heterozygous 10 2 55 p=0.0269
FV Leidenheterozygous 10 1 2.8 p=0.0084
MTHFR C677T heterozygous 15 20 55.6 p>0.05
FV Leidenhomozygous 2 - - -
MTHFR C677T homozygous 21 2 5.5 p=0.0000
Total 43 100.0 36 100.0

ce for p<0.05 (Difference test, p=0.0269). Ten women
(23.5%) with Factor V Leiden heterozygous were
recorded in the study group and one woman (2.8%) in
the control group. The percentage difference was statis

tically significant for p<0.05 (Difference test, p=0.0084).
There was no statistical significance (p>0.05) between
the two groups regarding the MTHFR C677T heterozy-
gous genotype. Two women (4.7%) from the study
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group had F V Leiden homozygous mutation and none
of the healthy controls. MTHFR C677T homozygous
mutation was recorded in 21 women (48.8%) of the study
group and in 2 women (5.5%) of the control group.
The percentage difference between the studyand the
control group showed a high statistical significance(p
<0.05) (Difference test, p=0.0000) (Table 3).

Discussion

Although many case-control studies have reported asso-
ciation between recurrent pregnancy loss (RPL) and
inherited thrombophilia, the results are heterogeneous
and the nature of this association has not been clari-
fied, yet [14].

A statistical significance (p<0.05) was found between
the groups regarding the absence of thrombophilic mu-
tations. The differences between the two groups in our
study showed a statistical significance for prothrombin
G20210A heterozygous, Factor V Leiden heterozygous
and MTHFR C677T homozygous, which are consis-
tent with the literaturedata. In our study the most
frequent mutation in the control groupwasfor MTHFR
heterozigous, which is similar with the studies from
other authors.

Kovac et al. in their study found that thrombophilia
was considerably more common in women with preg-
nancy-associated complications in comparison with
women with normal pregnancies, with 38% of the wo-
men with RFL and 54.5% of women with fetus mortus
in utero had thrombophilia [15].

Jusic et al. investigated the association of FVL, pro-
thrombin G20210A and MTHFR C677T in women
with RPL. The results showed that FVL and MTHFR
C677T were significantly associated with RPL [16].
Kovacheva et al. investigated the three gene mutations
in 156 women with fetal loss in different trimester of
pregnancy and 80 matched controls. They found that
FVL was associated with a significantly increased risk
for RFL in the second and third trimester; F 1l
G20210A or MTHFR C677T was more common in a
group of women with fetal loss in the first trimester
compared to the controls [17].

Howard Carp et al. in a case-control study compared
108 women with recurrent miscarriage with 82 fertile
parous control women without miscarriages and con-
cluded that thrombophilia was not associated with
recurrent pregnancy loss [18].

Martinelli et al. conducted a case-control study and in-
cluded women with first unexplained late fetal loss and
compared them with women with normal pregnancies.
16% of the study group had either FVL or prothrom-
bin mutation, which was associated with an approxi-
mate tripling of the risk of late fetal loss, and 13%
were homozygous for MTHFR [19].

Ozdemir et al. investigated the prevalence of 12 throm-
bophilic gene mutations in RPL couples. They found

that homozygosity of MTHFR C677T genes in women
with RPL, and heterozygosity of FVL in both parents
play a crucial role and should be considered as a risk
factor in RPL [20].

The findings from TREATS study have shown that
thrombophilia is associated with increased risks of
VTE and adverse pregnancy outcomes in women with
thrombophilia during pregnancy. A selective screening
based on prior VTE history is more cost-effective than
universal screening [21].

Conclusion

In conclusion, our findings confirmed that the throm-
bophilic mutations: F Il Prothrombin G20210A hetero-
zygous, FVL heterozygous and MTHFR C677T homo-
zygous are associated with a pregnancy loss and it can
be implicated in the pathogenesis of the adverse preg-
nancy outcomes. This study demonstrates the potential
to improve patient care through the use of anticoagu-
lant drugs which are effective in the prevention of
complications of pregnancy in thrombophilia carriers.
However, further studies of the risk-benefit ratio of
anticoagulant treatment are needed.
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THE SIRS SCORE RELEVANCE FOR ASSESSMENT OF SYSTEMIC

INFLAMMATION

COMPARED TO C-REACTIVE PROTEIN IN PATIENTS WITH LIVER CIRRHOSIS

PEJIEBAHTHOCTA HA SIRS CKOPOTBO INPOHEHKA HA CUCTEMCKA UH®JIAMAIIUJA
BO CIIOPEJBA CO L-PEAKTHUBEH IIPOTEUMH KAJ HAIHUEHTHUTE CO IPHOAPOBHA

LIUPO3A
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Nikolovska, Nenad Joksimovic, Beti Todorovska, Urim Isahi and Ivana Milichevik

University Clinic of Gastroenterohepatology, Medical Faculty, University "Ss. Cyril and Methodius",

Skopje, Republic of North Macedonia
Abstract

Introduction. Systemic inflammation is a key mecha-
nism that determines the natural history and prognosis
inpatients with liver disease. The presence of systemic
inflammation is usually assessed through the presence
of systemic inflammatory response syndrome (SIRS),
but due to numerous morphological and hemodynamic
abnormalities the application of SIRS criteria in pa-
tients with liver cirrhosis is difficult and not entirely
relevant. The aim of the study was to determine the
SIRS occurrence by applying different diagnostic cri-
teria and to analyze the relevancy of the parameters
included in the SCCM/ESICM/ACCP/ATS/SIS scoreby
comparison to CRP cut-off value of 29 mg/L.
Methods. In patients with liver cirrhosis we estimated
the occurrence of systemic inflammation by application
of three SIRS criteria: the criterion of the International
sepsis definitions conference of 2001 (SCCM/ESICM/
ACCP/ATS/SIS), the modified SIRS score and the
CRP cut-off value of 29 mg/L. The positive findings
of the parameters included in the SIRS score were
compared to the CRP cut-off value in order to analyze
their relevance in the assessment of SIRS.

Results. Seventy-six patients were enrolled in the study,
60 males and 16 females with a mean age of 57+11
(31-84). The presence of SIRS was registered in 31
patients (40.79%) according to the first SIRS criterion,
in 5 (6.58%) patients according to the second SIRS
criterion and in 15 (27.63 %) patients according to the
third SIRS criterion and the average CRP in the group
was 21.61 mg/L+30.98 (0.5-158.90). The percentage
difference in SIRS occurrence between the first and
third SIRS criterion was statistically significant for
p<0.05 {Difference test: Difference 21.05%][(6.45-34.49)
Cl 95%]; Chi-square=7.926;df=1 p=0.0049} in favor of a
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Gastroenterohepatology, Medical Faculty, University "Ss. Cyril and Methodius™,
Skopje, Republic of North Macedonia; E-mail: elenacurakova@yahoo.com

significantly larger number of patients with SIRS
according to the first SIRS criterion and the percentage
difference in SIRS occurrence between the second and
the third SIRS criterion was statistically significant for
p<0.05 {Difference test: Difference 13.16%][(2.33-24.12)
Cl 95%]; Chi-square=5.721; df=1 p=0.0168} in favor of
a significantly larger number of patients with SIRS
according to the third SIRS criterion.The percentage
difference between the occurrence of positive finding
of the analyzed parameters included in the SIRS score
and the occurrence of positive finding of the same
parameter in patients who fulfilled the third SIRS
criterion was statistically significant for p<0.05for
decreased partial pressure of CO2below 32 mmHg
{Difference test: Difference 44.73%[(29.49-57.03) ClI
95%]; Chi-square=30.98;df=1 p=0.0001}, for elevated
respiratory rate above 20/min {Difference test: Differen-
ce 35.53% [(22.41-47.35) Cl 95%]; Chi-square=25.87;
df=1 p=0.0001}, for decreased leukocyte count below
4.000/mm3{Difference test: Difference 18.42%][(8.39-
29.03) CI 95%]; Chi-square=12.271; df=1 p=0.0005}
and for elevated heart rate above 90/min {Difference
test: Difference 11.85%][(-1.71-22.34) CI 95%]; Chi-
square=5.336;df=1 p=0.0209}. The percentage difference
between the occurrence of positive finding of the ana-
lyzed parameters included in the SIRS score and the
occurrence of positive finding of the same parameter
in patients who fulfilled the third SIRS criterion was
not statistically significant for p>0.05 for body tempe-
rature abnormalities and for elevated leukocyte count
above 12.000/mm3.

Conclusion. When compared to the CRP cut-off value
of 29 mg/L, the decreased partial pressure of CO2
below 32 mmHg, the elevated respiratory rate above
20/min, the elevated heart rate above 90/min and the
low leukocyte count below 4.000/mm3 are not reliable
SIRS indicators in patients with liver cirrhosis which make
SCCM/ESICM/ACCP/ATS/SIS criteria not appropriate
for assessment of SIRS occurrence in these patients.
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Ancrpakr

Bosen. Cucremckara nH¢aMalyja mpeTcTaByBa Kiy-
YeH MEXaHH3aM KOj TO JIEeTePMHHHUpAT €KOT Ha IPHO-
npoOHaTa OOJIECT M NPOTHO3aTa Kaj OBHE IMAaIUeHTH.
Hej3uHOTO TIpHCYCTBO BOOOMYACHO CE TIPOIICHYBA TPEKY
IPUCYCTBOTO Ha CHHIPOMOT Ha CHCTeMCKH HH(1ama-
topen oxropoeop (SIRS), Ho mopagu GpojHUTE MOp-
(booLIKK M XeMOJMHAMCKH HapyIIyBamba MpUMEHATa
Ha kputepuymure 3a SIRS kaj mamueHwurte co IpHO-
JIpoOHA IIMPO3a € OTEKHATO M HELIEIOCHO PEeJICBaHTHO.
Len Ha cryamjata e 1na ce oApeny 3acTalleHOCTa Ha
SIRS co npuMeHa Ha pa3jInyHH THjarHOCTUIKU KpUTe-
PHYMH H IIPEKy cropenda co ImpecevyHara BpeIHOCT Ha
CRP ox 29 mg/L na ce aHanmu3upa peleBaHTHOCTA Ha
mapaMeTpuTe KOM BileryBaaT Bo coctaB Ha SCCM/
ESICM/ACCP/ATS/SISckopoT BO MpOICHKA Ha IIPH-
cyctBoto Ha SIRS.

Metoau. Kaj narpieHT! co 1pHOAPOOHA IMpo3a Oere
oJlpellyBaHa 3aCTAllCHOCTa HA CHCTEMCKa MH(pIaMaIy-
ja mpexy npuMeHa Ha Tpu kputepuymu 3a SIRS: xpu-
TEPHYMOT Ha MHTEepPHAIIMOHATTHATA KOH(EPEHIIjaTa 3a
nepununmja Ha cerica ox 2001 romuma (SCCM/ESICM/
ACCP/ATS/SIS), momudummpanror SIRS ckop u mpe-
ceyHata BpegHocT 3a cepymckuoT CRP ox 29mg/L.
3acTaneHocTa Ha MO3UTHBEH HAO/] HA KPUTEPHOYMTE KOU
BJEryBaatr Bo cocTaB Ha SIRS ckopot Oemre komnapu-
paHa co npeceunara BpeaHocT Ha CRP 3a na ce ananu-
3Mpa HUBHATA PEJIEBAHTHOCT BO NporieHkara Ha SIRS.
Pesynraru. Bo cryamjata yduecTByBaa 76 mMalcHH
(60 maxu u 16 xeHu) co cpexHa Bo3pact ox 57+11rox
(31-84). SIRS 6emie npucyten kaj 31 marment (40.79%)
criopes npBHOT, kKaj 5 maruenTn (6.58%) criopex BTO-
puoT u kaj 15 mammentn (27.63%) crmopen TPETHOT
KpPUTEPHYM @ CpeiHaTa BpeaHocT Ha cepyMckuoT CRP
BO paMKH Ha rpymara u3HecyBaie 21.61 mg/[L+30.98
(0.5-158.90). ITporienTyanHaTa pasiuka moMery 3acra-
TMEHOCTA HAa MO3UTUBCH HAOA IMMPU NPUMCHAHAIIPBUOT U
tpetnotr SIRS kpuTepuyM e CTaTUCTUYKH CUTHH(U-
kantHa 3a p<0.05{Difference test: Difference 21.05%
[(6.45-34.49) Cl 95%]; Chi-square=7.926; df=1 p=0.0049}
BO MIPHJIOT Ha 3HAYajHO TOroJieM Opoj Ha IMO3UTHBHH
HAoJIW TpH TpuMeHa Ha mpBuOT SIRSkpuTepuyMm, a
NpOLEHTYalIHaTa pa3juKa HOMery 3acTaleHOCTa Ha
MIO3UTUBEH HAOJ MPH IPUMEHA Ha BTOPHOT M TPETHOT
SIRSkpuTepuyM € CTaTHCTUYKH CUTHU(HUKAHTHA 3a
p<0.05{Difference test: Difference 13.16%[(2.33-24.12)
Cl 95%]; Chi-square=5.721;df=1 p=0.0168} B0 mpwior
Ha 3HAYajHO IMOrojeM Opoj Ha IMO3UTHBHU HAOIH IPH
npuMeHa Ha Tpetnot SIRS kputepuym. [Iponenryan-
HaTa pa3jiMKa HoMely 3acTalneHocTa Ha IO3MTHBEH
HAOJ Ha aHAJM3UPAHNUTE ITAPaMETPH KOU BJIETYBaaT BO
coctaB Ha SIRSckopoT u 3acraneHocTa Ha MO3UTHBEH

HAOJ Ha UCTUTE MapaMeTpH Kaj MAalHUeHTUTEC KOU TO
UCTIONHKja TpeTHOT SIRS KpuTepuyM € CTaTUCTUYKH
curHudukanTHa 3a p<0.05 3a HamaneH napuujajicH
nputrcok Ha CO2 mox 32 mmHg {Difference test: Diffe-
rence 44.73% [(29.49-57.03) ClI 95%]; Chi-square=
30.98; df=1 p=0.0001}, 3a moka4yeHa pecnupaTopHa
bpexdenmmja Hax 20/mMun {Difference test: Difference
35.53% [(22.41-47.35) Cl 95%]; Chi-square=25.87; df=1
p=0.0001}, 3a HamaJieH KOHLIEHTpall1ja Ha JICYKOLIUTH
mox 4.000/mm?* {Difference test: Difference 18.42%
[(8.39-29.03) CI 95%)]; Chi-square=12.271; df=1 p=0.0005}
W 3a mokadeHa cpreBa Qpekdeniuja wHagy 90/min
{Difference test: Difference 11.85% [(-1.71-22.34) CI
95%]; Chi-square=5.336; df=1 p=0.0.0209}. IIporeH-
TyaJlHaTa pasiifKa IoMely 3acTalleHOCTa Ha IO3UTH-
BEH HAoJ HA aHAJIM3MPAHUTE TapaMeTpy KO BIleryBaaT
Bo coctaB Ha SIRS ckopoT u 3acraneHocTa Ha IMO3U-
THBEH HAOJ Ha UCTHUTE [TapaMeTPH Kaj MalUeHTHTEe KOH
ro ucnonauja Tpetuot SIRS kputepuym He e cratuc-
THYKU CUTHU(HUKaHTHA 3a p>0.05 3a oTcramyBamara
BO TeJIECHATa TEMIIepaTypa W 3a IOKadyeHaTa KOHIICH-
Tpauyja Ha geykouuTy Haj 12.000/mm?.

3akuydok. Bo criopenba co mpecednara BpemHOCT Ha
CRP ox 29mg/L, kaj manueHTuTe CO MPHOAPOOHA ITH-
po3a HamalieHHoTnapuujaieH nputucok Ha CO2moj
32 mmHg, nokadenara pecruparopHa (pekdeHnmja
Haa 20/MuH, TIOKadeHaTa cpieBa (pekdeHrrja Haa
90/MMH 1 HamajeHaTa KOHIIGHTpaIfja Ha JICYKOLUTH
mon 4.000/mm*® He ce pelieBaHTHH HMHIUKATOPH Ha
SIRS mrro ykaxxysa Ha Toa geka SCCM/ESICM/ACCP/
ATS/SIS kputenyMure He ce COOABETHH M TOTOAHU 32
MPOIICHKA Ha MPHCYCTBOTO Ha SIRS Kkaj oBUE ManueHTy.

Koyunu 360poBu: cricTeMckara HH(IaMaIyja, CHCTeMCKA
unpamatopes oaroposop (SIRS), C-peaktnBeH npoTenH,
IPHOAPOOHA IMPO3a

Introduction

A large amount of evidence suggests that systemic
inflammation (SI) is common in patients with advan-
ced liver cirrhosis and portal hypertension and that Sl
is the key mechanism that determines the liver disease
course and the prognosis inthese patients [1-6]. Sl de-
velops as a result of a persistent inadequate stimulation
of the immune system and it is manifested by the pre-
sence of activated immune cells and elevated levels of
inflammatory cytokines [7]. Sl is usually a consequen-
ce of underlying bacterial infection, but in patients
with liver cirrhosis Sl can also exist independently of
an infection and can still persist after the infection re-
solves [8]. The presence of Sl is usually assessed
through the presence of systemic inflammatory response
syndrome (SIRS) which is confirmed by fulfilling cer-
tain diagnostic criteria.
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The causes of Sl in liver cirrhosis are different in di-
fferent stage of the disease. In early, compensated
cirrhosis there is arelease of ligands from the necrotic
hepatocytesknown as damage-associated molecular pa-
tterns (DAMPS) that causeso called “sterile inflamma-
tion” [9]. This inflammationfollows the inflammation
caused by a primary etiological agent (alcohol, virus,
etc.) that leads to liver architectonics impairment and
consecutive liver dysfunction. It is assumed that in
more severe inflammation these particles can spill into
the systemic circulation and cause immunological
activation [7]. In advanced, decompensated cirrhosis,
the leading mechanism that causes Sl is the intestinal
translocation of bacteria and bacterial products (lipo-
polysaccharides, lipopeptides, glycopolymers, methyla-
ted-DNA) into the systemic/splanchnic circulationcalled
pathogen-associated molecular patterns (PAMPs) [7,
10-17]. These patterns stimulate leukocyteactivation and
secretion of inflammatory cytokines, continuously acti-
vate the immune system and worsen the Sl [7,18-21].
Not only that Sl is involved in the pathogenesis of most
manifestations and complications of liver cirrhosis and
portal hypertension, but Sl is also related to bacterial
infection, hemodynamic derangement and inflammatory
organ damage [7]. The activation of the intestinal immu-
ne system causes local release of NO andother vasodi-
lators, leading to development ofhyperdynamic circula-
tion and consecutive rennin-angiotensin system active-
tion, which consequentlyresults in ascites formation
[15,17]. The inflammatory brain signaling and the
migration of activated immune cells in the brain tissue
activate the brain macrophages towards TNF-o pro-
duction, modify the brain function and contribute to
developmentof encephalopathy [22-24]. According to
some studies, the renal damage in these patients is also
mediated by specific inflammatory cytokines, PAMPs
and DAMPs, which reduce the glomerular filtration
rate and damage the tubular epithelium [25-27]. One
study that analyzed the prognostic value of Sl in
patients with liver cirrhosis and acute renal failure,
established that in these patients Sl is a prognostic
factor independent of the presence of infection [28].
Considering that in patients with liver cirrhosis the
score calculation and the SIRS assessment can be quite
difficult, the value of some biological variables that
are considered surrogate markers of inflammatory stress
is increasingly recognized. These include: CRP, pro-
calcitonin, ferritin, serum free cortisol, copeptin, von-
Willebrand factor, etc. [29]. Cervoni et al. evaluated
the value of CRP as a surrogate marker of systemic
inflammation and suggested that in patients with liver
cirrhosis CRP can be more relevant SIRS indicator
than the commonly used SIRS scores, especially when
previously defined cut-off values are used[1].

The aim of the study was to determine the SIRS occu-
rrence by applying different diagnostic criteria and to
analyze the relevance of the parameters included in the

SCCM/ESICM/ACCP/ATS/SIS score by comparison
to CRP cut-off value of 29 mg/L.

Materials amd methods
Patients

In this cross-sectional study we enrolled outpatients
and hospitalized patients with liver cirrhosis without
other significant comorbidities. Inclusion criteria were:
histologically proven liver cirrhosis or liver cirrhosis
diagnosed based on clear clinical, morphological and
biochemical parameters. Exclusion criteria were: age
below 18 years, pregnancy, hepatocellular carcinoma
or other extrahepatic neoplasm, significant organ insu-
fficiency (cardiac, respiratory, renal), diabetes, active
alcohol consumption (for one month or less), recent
gastrointestinal bleeding (in less than a month), active
infection. Prior to enrolment all patients signed the
informed consent for participation in the study. The
research and the study protocol were in line with the
ethical principles of the Declaration of Helsinki.

Data collection and evaluation of participants

At enrolment in every patient we performed complete
blood count, biochemical analysis of blood and urine
sample, leukocyte count and biochemical analysis of
ascites (in patients with ascites); we measured vital
parameters (blood pressure, heart rate, respiratory rate,
blood oxygen saturation), daily urine output, gas analysis
from capillary blood sample. When there was a suspi-
cion for a bacterial infection additional investigations were
performed in order to confirm or exclude its presence.
Finally we calculated the CTP and MELD score and
we registered the presence of acute decompensation.

Systemic inflammation

The presence of Sl was determined by using three

SIRS criteria. The firstSIRS criterion was the criterion

of the International sepsis definitions conference (2001

SCCM/ESICM/ACCP/ATS/SIS) [30] and the second

criterion was a modification of the same SIRS score

[31]. The presence of SIRS according to the first SIRS

criterion was defined by the presence of two and

according to the second by the presence of three of the
same four parameters included in both SIRS scores:

1. body temperature> 38°C or < 36°C;

2. heart rate> 90 beats/minute;

3. respiratory rate (RR) >20 respirations/minuteor
partial pressure of CO2 (Pa CO2) <32 mmHg
orapplication of mechanical ventilation because of
acute respiratory process;

4. leukocyte count >12.000/mm3 or <4.000/mm3 or
presence of immature neutrophils >10%.

The third SIRS criterion was the presence of elevated

CRP above 29 mg/L in three consecutive measure-
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ments within two weeks since enrolment, a value for
which Cervoni et al. established that is a relevant SIRS
indicator in patients with liver cirrhosis and discrimi-
nates patients with SIRS from patients without SIRS
[1]. By using the three SIRS criteria we determined
and compared the occurrence of SIRS. In order to
determine the pertinence of the separate parameters in
the SIRS assessment in comparison to the CRP cut-off
value, we calculatedthe percentage difference between
the occurrence of positive finding of the parameters
included in the SCCM/ESICM/ACCP/ATS/SIS score
and the third SIRS criterion.

Results
Patients

Seventy-six patients were enrolled in the study, 60
males and 16 females. The mean age of patients was
57411 (31-84). According to the CTP classification,
20 patients were in class A, 27 patients in class B and
29 patients in class C (mean CTP score 9). The mean
MELD score was 1949 (6-37) and acute decompensation
was registered in 34 patients (44.74%). Regarding the
etiology, 37 patients were diagnosed with alcoholic liver
disease, 13 patients had chronic hepatitis B, 6 patients
had chronic hepatitis C, 1 patient was diagnosed with
primary biliary cholangitis, 6 patients with autoimmune
hepatitis, 1 patient with non-alcoholic fatty liver disease
and in 12 patients the liver cirrhosis was cryptogenic.
Thirty-sevenpatients were hospitalized and 39 patients
were enrolled during the outpatient follow-up. Eleven
patients were hospitalized because of hepatic encepha-
lopathy, 10 because of refractory ascites, 7 because of
profound peripheral edemas, 6 because of hepatic
failure, 3 because of jaundice and 2 patients because of
impaired renal function.

Systemic inflammation and systemic inflammatory
response syndrome

The presence of SIRS was registered in 31 (40.79%)
patients according to the first SIRS criterion, in 5
(6.58%) patients according to the second SIRS
criterion and in 15 (27.63 %) patients according to the
third SIRS criterion. The average CRP in the group
was 21.61 mg/L * 30.98 (0.5-158.90). The percentage
difference in SIRS occurrence between the first and
third SIRS criterion was statistically significant for
p<0.05 {Difference test: Difference 21.05%][(6.45-34.49)
Cl 95%]; Chi-square=7.926; df=1 p=0.0049} in favor
of a significantly larger number of patients with SIRS
according to the first SIRS criterion. The percentage
difference in SIRS occurrence between the second and
the third SIRS criterion was statistically significant for
p<0.05 {Difference test: Difference 13.16% [(2.33-24.12)
Cl 95%]; Chi-square=5.721; df=1 p=0,0168} in favor

of a significantly larger number of patients with SIRS
according to the third SIRS criterion.

Diagnostic parameters included in
SCCM/ESICM/ACCP/ATSISIS score

We analyzed the occurrence of all parameters included
in the first and second SIRS criterion. Elevated body
temperature above 38°C was registered in 2 patients,
decreased body temperature below 36°C in 6, leuko-
cyte count above 12.000/mm3 in 4, leukocytes count
below 4.000/mm? in 16, heart rate above 90/min in 13,
RR above 20/min in 32 and PaCO2below 32 mmHg in
59 patients. Ten patients fulfilled none of the four pa-
rameters included in the first and second SIRS scores,
35 patients fulfilled only one, 26 fulfilled two, 5 ful-
filled three and not a single patient fulfilled all four
criteria included in the first and second SIRS score.
The percentage difference between the occurrence of
decreased PaCO2 below 32 mmHg and decreased
PaCO2 below 32 mmHg in patients who fulfilled the
third SIRS criterion was statistically significant for
p<0.05 {Difference test: Difference 44.73%][(29.49-
57.03) ClI 95%]; Chi-square=30.98;df=1 p=0.0001}in
favor of a significantly larger number of patients with
decreased PaCO2 below 32 mmHg. The percentage
difference between the occurrence of elevated RR above
20/min and elevated RR above 20/min in patients who
fulfilled the third SIRS criterion was statistically signi-
ficant for p<0.05 {Difference test: Difference 35.53%
[(22.41-47.35) CI 95%]; Chi-square=25.87; df=1 p=0.0001}
in favor of a significantly larger numberof patients with
elevated RR above 20/min. The percentage difference
between the occurrence of decreased leukocyte count
below 4.000/mm?3 and decreased leukocyte count below
4.000/mm3 in patients who fulfilled the third SIRS
criterion was statistically significant for p<0.05 {Diffe-
rence test: Difference 18.42% [(8.39-29.03) CI 95%;
Chi-square=12.271; df=1 p=0.0005} in favor of a sig-
nificantly larger number of patients with leukocyte
count below 4.000/mm3. The percentage difference
between the occurrence of elevated heart rate above
90/min and elevated heart rate above 90/min in
patients who fulfilled the third SIRS criterion was sta-
tistically significant for p<0.05 {Difference test: Di-
fference 11.85% [(-1.71-22.34) Cl 95%]; Chi-square
=5.336;df=1 p=0.0209} in favor of a significantly lar-
ger numberof patients with elevated heart rate above
90/min. The percentage difference between the occu-
rrence of elevated body temperature above 38°C and
elevated body temperature above 38°C in patients who
fulfilled the third SIRS criterion was not statistically
significant for p>0.05 {Difference test: Difference
1.31%][(-4.77-7.86) Cl 95%]; Chi-square=0.335; df=1
p=0.5629}. The percentage difference between the occu-
rrence of decreased body temperature below 36°C and
decreased body temperature below 36°C in patients
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who fulfilled the third SIRS criterion was not statis-
tically significant for p>0.05 {Difference test: Difference
3.94% [(-4.26-12.61) Cl 95%]; Chi-square=1.052; df=1
p=0.3050}. The percentage difference between the
occurrence of elevated leukocyte count above 12.000/
mmaand elevated leukocyte count above 12.000/mm3
in patients who fulfilled the third SIRS criterion was
not statistically significant for p>0.05{Difference test:
Difference 1.31%][(-6.41-9.25) Cl 95%]; Chi-square=
0.147;df=1 p=0.7010}.

Discussion

The results obtained in our study have shownthat the
SIRS occurrence significantly differs and depends on
the applied criterion and that small change in the
definition of SIRS results in a significant difference in
the SIRS occurrence. Also, there was a statistically
significant difference between the elevated CRP above
the cut-off valueand the abnormalities in the respire-
tory function parameters, heart rate and low leukocyte
count which indicates that these parameters are not
relevant SIRS indicators when compared tothe CRP
cut-off value. Considering the fact that three out of
four criteria included in the SIRS score are not reliable
SIRS indicators, we can conclude that SCCM/ESICM/
ACCP/ATSI/SIS score is also not appropriate for assess-
ment of SIRS occurrence and that it should not be used
in the assessment of Sl in patients with liver cirrhosis.
The diagnosticcriteria for SIRS were initially defined
in 1992 by the American college of chest physicians
and the Society of critical care medicine (ACCP/SCCM)
[30]. Since these criteria were relatively poorly accep-
ted by the clinicians, in 2001 the International Sepsis
Definitions Conference (SCCM/ESICM/ACCP/ATSI/SIS)
performed a revision of the ACCP/SCCM criteria.
Although they were evaluated as oversensitive and
insufficiently specific, still they did not suffer a signi-
ficant change [32]. Klouwenberget al.analyzed the va-
lue of different diagnostic criteria and the SIRS inci-
dence varied between 49% and 99% depending on the
applied criterion. They concluded that small variations
in the cut-off for different diagnostic criteria hada huge
influence on the incidence of SIRS and sepsis, that the
ACCP/SCCM criteria were overly sensitive, insufficien-
tly specific and not particularly useful for clinical diag-
nosis of sepsis in the intensive care units [33]. Con-
sidering the fact that many studies estimated the
ACCP/SCCM criteria as too liberal, Bernard in his
study PROWESS applied a modification of the
ACCP/SCCM criteria and defined the SIRS occurren-
ce by the presenceof three instead of two out of four
criteria [34]. Although most studies doubt their relevancy
due to their oversensitivity and low specificity, ACCP/
SCCM criteria are still widely used especially as inclu-
sion criteria mainly in a population of critically ill
patients in the intensive care units.

When discussing the applicability of the SIRS criteria
on a specific population of patients with liver cirrhosis,
then the restrain related to their relevance is even more
justified. Namely, liver cirrhosis is associated with many
complex structural, hemodynamic and neurohumoral
abnormalities that clearlyinterfere with the pathophy-
siological mechanisms of the systemic inflammatory
response, which leads to inappropriate interpretation
of the parameters that are considered SIRS represent-
tatives. This is the reason why many researchers focu-
sed on identifying some biological variable that would
be more precise SIRS indicator and indicate towards
SIRS more precisely. Studies that have evaluated CRP
value in this context established that the CRP level
reflects the degree of Sl regardless of the reason that
led to it, that is, irrespectively of whether SIRS is
caused by a bacterial infection or not [29]. Actually,
the elevated CRP level can also persist after a resolu-
tion of an infection indicating that SI can become a
persistent condition and act as an autonomic state [8].
It has been established that in patients with liver
cirrhosis CRP is a precise marker of SIRS, it can
predict six-month mortality [1] and that high CRP
values are strongly associated with organ failure and
lethal outcome, even in patients in whom a bacterial
infection has not been established [35]. Cervoniet al.
among others established that in patients with liver
cirrhosis Sl is a predictor of short-term mortality inde-
pendent of age, MELD score and existing comorbidi-
ties and that the presence of CRP above 29 mg/L
measured 15 days after the basic values is an indicator
of prolonged Sl that persists after the resolution of
bacterial infection [1]. This is the reason why we deci-
ded to apply their cut-off value as our third SIRS cri-
terion and to compare the positive findings of the
separate criteria included in the SCCM/ESICM/ACCP/
ATS/SIS score to the CRP cut-off value in order to
analyze their relevancy as SIRS indicators.

The abnormalities in the respiratory function parameters
were the most frequent positive findingsamong other
criteria within the SIRS score, but our analysis showed
thatthey were also the least reliable ones. Decreased
PaCO2 below 32 mmHg was present in 49 patients
(64.47%) and elevated RRabove 20/minwas registered
in 32 patients (42.11%). However, when we compared
the positive finding of these parameters to the presence
of the CRP cut-off value, we discovered that the per-
centage difference between both, the elevated respira-
tory rate and the decreased PaCO2 in patients that
fulfilled the third SIRS criterion was statisticaly signi-
ficant for both parameters{Difference test: Difference
44.73% [(29.49-57.03) Cl 95%]; Chi-square=30.98; df=1
p=0.0.0001} for PaCO2 below 32 mmHgand {Differen-
ce test: Difference 35.53% [(22.41-47.35) Cl 95%]; Chi-
square=25.87; df=1 p=0.0001 for RR above 20/min}.
This indicates that in a substantial number of cirrhotic
patients there is anabnormality in the respiratory func-
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tion parameters that is not in line with the presence of
systemic inflammation and the CRP rise. Also, in a
large number of patients the respiratory function crite-
rion within the SIRS criterion, especially the decreased
PaCO2 below 32 mmHg, was falsely positive, mainly
as a consequence of the present hepatic encephalopa-
thy [38], which was the cause for increased RR and
decreased PaCO2.

Not only the leukocyte elevation, but the decreased
leukocyte count below 4.000/mms3 is also considered a
SIRS indicator. However, low leukocyte count below
4.000/mm3is a common finding in patients with liver
cirrhosis and portal hypertension due to the coexisting
enlarged spleen and hypersplenism. In our study a
leukocyte count below 4.000/mm3 was registered in 16
patients (14.93%) and also, all 16 patients had a signi-
ficantly enlarged spleen. This means that in all cirrho-
tic patients with enlarged spleen and consecutive low
leukocyte count this criterion would be falsely posi-
tive. In patients with low leukocyte count a potential
leukocyte rise in terms of systemic inflammation could
result in a leukocyte count that would remainwithin the
normal range resulting in a falsely negative criterion.
This explains why in this population of patients the
leukocyte count below 4.000/mm3 is not a SIRS repre-
sentative which was also confirmed by the percentage
difference between the occurrence of positive finding
of this criterion and the occurrence of positive finding
of the same criterionin our patients who fulfilled the
third SIRS criterion {Difference test: Difference 18.42%
[(8.39-29.03) Cl 95%]; Chi-square=12.271; df=1 p=0.0005}.
The elevation of NO and other vasodilatatory molecules
in cirrhotic patients lead tosplanchnic arterial vasodila-
tation and consecutive hyperdynamic circulation, which
is related to low mean arterial pressure and elevated
heart rate. On the other hand, the frequent usage of
non-selective beta blockers in patients with gastro-
esophageal varices reduces the heart rate and in certain
way moderates the hemodynamic reaction to infla-
mmatory stress. Our study has shown a statistically
significant difference betweenthe occurrence of positi-
ve finding of elevated heart rate and the occurrence of
positive finding of the same criterion in patients who
fulfilled the third SIRS criterion {Difference test: Diffe-
rence 11.85% [(-1.71-22.34) Cl 95%]; Chi-square=5.336;
df=1 p=0.0209}, which suggest that the coexisting hyper-
dynamic circulation disables the elevated heart rate to
be observed as a relevant SIRS indicator.

The study has several limitations. The small sample
size might interfere with the data interpretation. Also,
the measurement of the vital parameters was not fully
standardized. In some patients the measurements were
performed by the cardiorespiratory monitor, while in
stabile patients the measurements were mainly perfor-
med manually. In most patientsthe measurements were
performed at one time, i.e. we did not take into account
the multiple daily variations. The level of the PaCO2

within the SIRS criteria refers to the value measured in
the arterial blood. However, in our study the PaCO2
was measured in the arterialized capillary blood. This
was justified by the results from meta-analysis and
many studies that compared the values of the gas ana-
lyses in the arterial blood to those in the arterialized
capillary blood. The results have proved a high level
of similarity between both values suggesting that for
the pH and PaCO2 the value obtained in the capillary
blood from earlobe is an appropriate alternative to the
value obtained in the arterial blood [37].

Conclusion

In conclusion, when compared to the CRP cut-off
value, the respiratory function abnormalities, elevated
HR and low leukocyte count are not reliable SIRS
indicators which suggest that the SCCM/ESICM/ACCP/
ATS/SIS criteria are not appropriate for SIRS assess-
ment in patients with liver cirrhosis. Additional research
is needed in order to create diagnostic criteria for SIRS
that would be appropriate for usage in this population of
patients and to define new biological variables that could
be applied as surrogate markers of inflammatory stress.
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Abstract

Introduction. Maintaining optimal glycemic control and
weight management is crucial for successful diabetes
management. Deeper understanding of possible influen-
cing factors is inevitable. The aim of this study was to
investigate the association between glycemic control,
body weight and body fat distribution with selected
socio-demographic factors in type 2 diabetes patients
at first regular structured visit.

Methods. This is a cross-sectional clinical study perfor-
med in the period 2016-2017 at a primary health care
level in the Republic of North Macedonia. Data on socio-
demographic parameters (age, gender, place of residence,
ethnicity), diabetes duration, anthropometric indices
(BMI, waist circumference) and HbA,;. measurement
were collected from 338 type 2 diabetes patients.
Results. With respect to HbA . value, it was found that
older age, urban residence and Macedonian ethnicity we-
re significantly associated with lower HbA;; (R=-0.1449;
p=0.0002 and p=0.0042, respectively), whereas longer
diabetes duration was significantly associated with
higher HbA, values (R=0.1448). Higher BMI was found
in female subjects (p=0.0213), whereas older age and
Albanian ethnicity were significantly associated with
lower BMI (R=-0.1734 and p=0.0001, respectively).
Female gender and Albanian ethnicity were associated
with central obesity as per North American cut-off
values (p=0.0001 and p=0.0026, respectively). Lower
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waist circumference values were found in Macedo-
nians (p=0.0001).

Conclusion. According to the results obtained in this
study, it can be concluded that certain socio-demo-
graphic factors can play a role in the management of
glycaemia and weight in type 2 diabetes patients in
North Macedonia.

Keywords: socio-demographic factors, HbA., BMI,
waist circumference, type 2 diabetes

Ancrpakr

Bogen. 3a ycnemHo cripaByBame cO AMjadeTeCcOT MOT-
pebHO e pasOupame Ha (HaKTOpUTE KOW BIIMjaaT Ha
TJTUKOPETYIaIjaTa u TeJlecHa TekuHa. LlenTa Ha oBaa
cTyauja Oelie Ja ce MCMUTa MOBP3aHOCTa Ha TIIHMKe-
MHCKaTa KOHTpOJIa, TeJIECHATa TeKUHA U AUCTPUOYIIHU-
jaTa Ha MacHO TKHBO CO OJIPENICHU COILMO-AeMorpad-
cku (GaKTOpHW Kaj MalMeHTH co aujaberec TUM 2 MpH
[pBa peJ0BHA CTPYKTYPHUpPaHa IMoceTa.

Metonu. OBa HCTpaXyBame IPETCTaByBa IpecedHa
cTyadja cupoBeaeHa Bo neprogot 2016-2017 Ha npu-
MapHO HMBO Ha 3/IpaBcTBeHa 3aiTuTa Bo CeBepHa Make-
nonuja. On 338 mareHTH co aujaderec Tum 2 6ea cod-
paHM TONATOIM 32 COIHO-IeMOTPadCKUTE KapakTe-
PHCTHKH (BO3PACT, TOJI, MECTO Ha JKUBECH-E, CTHHYKA
MPUTIATHOCT), BpEMETpackhe Ha AHjabeTecoT, aHTPOTIO-
MeTpucku uHnekcu (MTM, obem Ha MoJOBHHA) U Me-
pema Ha HbA .

Pesyararu. Bo ogHoc Ha BpemHoctutre Ha HbA,
Oermie HajIeHO JeKa TOCTapara Bo3pacT, ypbaHara cpe-
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IMHA U MaKeJOHCKAaTa eTHUYKA MPUIaTHOCT Oea cur-
HU(HUKAHTHO ACOIMPAHW CO HMOHHUCKH BpPEIHOCTH Ha
HbA,. (R=-0,1449; p=0,0002 up=0,0042 cOoOmBETHO).
[TomonroTo BpeMeTrpacke Ha AMjadeTecoT Oele cur-
HU(HUKAHTHO aCOLHUPAHO CO MOBHCOKH BPEIHOCTH Ha
HbA,. (R=0,1488). Tlosucox MTM OGeliie HajaeH Kaj
xeHckure ucrmrannuku (p=0,0213), noneka mocrapara
BO3pAcT U aI0aHCKATa CTHIUYKA TPUITAIHOCT Oea CUTHU-
¢ukanTHO acouupanu co noHu3ok UTM (R=-0,1734 u
p=0,0001coonBeTHO).

JKeHCKHOT 1mon 1 a0aHCKHOT €THUKYM Oea acoIipaHu
co meHTpanmHa nebennHa cropen CeBepHOaMepHKaH-
ckuoT npar (p=0,0001 u p=0,0026 coonBETHO) U MOHHMC-
KH BPETHOCTH 3a 00eM Ha IOJIOBHHA Oca HajJIcHH Kaj
Makenonmure (p=0,0001).

3akiydok. On pe3ynratuTe of OBaa CTyAUja MOXeE A
ce 3aKJIy4d JIeKa OJIpelicHH COLMO-IeMorpadcku Qax-
TOPH MOXKE J]a IMaaT yJIora BO CIIPaBYBAKETO CO TIIH-
KeMHjaTa M TeJleCHaTa Te)KUHA Kaj MallMeHTH CO Jja-
oerec Tum 2 Bo CeBepHa MakeioHHja.

Koryunu 360poBu: cormo-gemorpadeku daxropu, HbA,
HTM, obem Ha monoBHHA, 1ujabeTec TUIl 2

Introduction

Optimal glycemic control and weight management are
one of the foundation pillars for successful type 2 dia-
betes management. Glycemic control can be evaluated
by fasting plasma glucose and postprandial glucose le-
vels; nevertheless, glycated haemoglobin-HbA, is con-
sidered the gold standard. Current treatment guidelines
define optimal glycemic control using this parameter
[1,2]. The level of HbA{.<7% is generally accepted as
a level for satisfactory glycemic control. Body mass
index (BMI) derived from the relation between body
weight and body height [weight (kg)/height(m)?] is
used to define ranges of normal body weight and other
body weight categories, such as obesity. In addition to
BMI being widely used for definition of obesity, waist
circumference measurement is used to define central
(abdominal) obesity. Abdominal obesity is strongly lin-
ked with insulin resistance and consequent metabolic
disturbances. The role of abdominal obesity in the de-
velopment and management of metabolic diseases, such
as diabetes is of particular importance [3,4]. Waist cir-
cumference is the most common and accepted measure
for abdominal obesity. HbA;,, BMI and waist circum-
ference results vary widely between individual type 2
diabetes patients. There are many factors that can poten-
tially influence glycemic control, body weight and bo-
dy fat distribution, making the management of type 2
diabetes more challenging. Studies have been conduc-
ted across the globe to investigate these potential fac-
tors, including socio-demographic, however it is difficult
to draw a general conclusion regarding all of them [5-

10]. To the best of our knowledge, no such study has
been conducted in North Macedonia so far.

The aim of this study was to investigate association of
selected socio-demographic variables (age, gender, ethni-
city, place of residence-rural/urban) and diabetes duration
with HbA;,, BMI and waist circumference in type 2
diabetes patients in North Macedonia at their first re-
gular structured visit. The study was approved by the
Ethics Committee of the Medical Faculty, University
Ss. Cyril and Methodius in Skopje.

Materials and methods

This research was part of a quantitative, prospective,
longitudinal clinical study performed in the period
2016-2017. Twenty specialists in family medicine from
different regions in the Republic of North Macedonia
(Skopje, East and West) were initially included in the
study. Each of the physicians was expected to collect
data from minimum 20 patients with diagnosed diabe-
tes at baseline and during regular structured visits du-
ring one year follow-up period. This cross-sectional
analysis was done based on the data collected at the
first regular structured visit. Inclusion criteria for selec-
tion were: patients with diagnosed type 2 and type 1
diabetes for at least one year, age >18 years, signed
informed consent. For the purpose of this analysis only
data from type 2 diabetes patients were analysed. Ex-
clusion criteria were: age <18 years, diabetes in preg-
nancy and during breastfeeding, gestational diabetes
and patients refusing therapy.

Socio-demographic data (age, gender, ethnicity and
place of residence-rural/urban), data on diabetes duration
and HbA;., BMI and waist circumference measurement
were collected for each of the patients. Collected data
were adequately entered into respective e-forms in
online database. By the time this analysis was done,
the response rate was 84.5% or 338 patients in total
were included in the study. HbA.;,, BMI and waist
circumference were analysed in relation to age, gender,
ethnicity, place of residence and duration of diabetes.
The universally accepted classification of weight sta-
tus in 6 categories as per BMI ranges was used for the
analysis: (1) underweight (<18.5 kg/m?); (2) normal
weight (18.5-24.9 kg/m?); (3) overweight (25-29.9 kg/m?);
(4) moderate obesity—class | (30-34.9 kg/m?); (5) obesity
-class Il (35-39.9 kg.m?); (6) severe (morbid) obesity-
class 111 (>40 kg.m?)[11-12].

Waist circumference (measured at a level of umbilicus)
was used for definition of central obesity according to
current guidelines classification for men and women
accordingly: (a) normal values (<94 cm vs.<80 cm); (6)
central obesity-Europid cut-off values (>94 cm vs.>80
cm)-moderate central fat accumulation; () central obesi-
ty-North American cut-off values (>102 cm vs.>88 cm)-
high central fat accumulation[13-14].
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Statistical analysis

Data was statistically analyzed in SPSS software packa-
ge, version 22.0 for Windows (SPSS, Chicago, IL, USA).
Qualitative series were processed by determining the
coefficient of relations, proportions, and rates, and we-
re shown as absolute and relative numbers. Quantitati-
ve series were analyzed with measures of central ten-
dency (average, median), as well as with dispersion
measures (standard deviation, standard error). Chi square
test, Fisher Exact Test and Fisher Freeman Halton
Exact Test were used to compare certain characteris-
tics between the two groups of subjects and to deter-
mine the association between certain characteristics in
the groups of subjects. To test the difference between
two or four independent groups, Mann Whitney U test
or Kruskal-Wallis H test was used appropriately. The
correlation between two variables was tested with
Spearman Rank Order Correlation. P value <0.05 was
used for statistical significance.

Results

A total of 338 patients with diagnosed type 2 diabetes
were included in this study. Male and female were
equally distributed with 169 subjects in each gender
group (50%) with mean age of 60.2+10.2 [95% CI
(59.1-61.4)] years. 241(71.6%) of the subjects were of
Macedonian ethnicity, 71(21%) of Albanian and 25
(7.4%) were of other ethnicities. The number of subjects
from urban vs. rural place of residence was 197(58.9%)
vs. 141(41.7%) accordingly. Mean duration of diabetes
was 6.945.2 [95% CI (6.3-7.5)] years.

Mean HbA . value in male vs. female was 7.7+1.8, Median
(IQR)=7.2 (6,4-8,6) vs.7.3+1.4 Median (IQR)=7 (6.4-8.1)
accordingly. No statistically significant difference with
respect to mean HbA,. value was observed between
the genders (Mann-Whitney U test: Z=1.2641; p=0.2062).
A statistically significant linear weak negative corre-
lation between age and HbA;. (Spearman Rank Order
Correlation: R=-0.1449; p<0.05) was found (Figure 1).

Spearman Rank Order Correlation: R=0,1449; p=0,05
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HbA . values were lower at older age. Duration of dia-
betes was seen to have a significant positive correla-
tion with HbA, value (Spearman Rank Order Correla-
tion: R=0.1488; p<0.05) (Figure 2). Mean HbA value
in Macedonians, Albanians and other ethnicities was
7.3£1.5, Median (IQR)=7 (6.3-8) vs. 8.2+1.8 Median
(IQR)=7.9 (6.8-9.6) vs.7.7+1.9 Median (IQR)=7.2 (6.7-
8.4) accordingly, with significantly lower HbA,. value
in Macedonians (Kruskal-Wallis H test, X°(2)=10.9227;
p=0.0042). Mean HbA. value in subjects from urban vs.
rural place of residence was 7.2+1.5, Median (IQR)=6.9
(6.2-8) vs. 7.9£1.7 Median (IQR)=7.5 (6.7-8.8) with a
significantly lower HbA,. values in subjects from ur-
ban place of residence (Mann-Whitney U test: Z=-
3.7156; p=0.0002).

Spearman Rank Order Correlation: R=0,1488; p<0,05

HbA,,
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Fig. 2. Non-parametric correlation between HbA;. and
diabetes duration

Mean BMI in male vs. female subjects was 27.9+3.8.,
Median (IQR)=27.1 (25-30) kg/m? vs. mean 29+5.1,
Median (IQR)=28.4 (26-31.6) kg/m’accordingly. There
was a significant difference between genders with regards
to mean BMI (Mann-Whitney U test: Z=2.3034; p=0.0213),
i.e. significantly higher BMI was found in female sub-
jects. Association between gender and BMI categories
was not statistically significant (Fisher Freeman Halton
Exact test=0.259) (Table 1). Weak negative linear co-
rrelation was observed between older age and lower
BMI (Spearman Rank Order Correlation: R=-0.1734;
p<0.05). No significant association, i.e. linear insigni-
ficant negative correlation between duration of diabe-
tes and BMI was found (Spearman Rank Order Corre-
lation: R=-0.0458; p>0.05). Mean BMI in Macedonians,
Albanians and other ethnicities was 28.8+4.6, Median
(IQR)=28.1 (25.6-31.1) kg/m?vs. 27.1+3.9, Median (IQR)
=26 (25-28) kg/m?vs. 30.5+4.2, Median (IQR)=29.4 (27.8-
32.1) kg/m?, respectively. Between the three ethnic
groups there was a significant difference with respect
to BMI in favour of Albanians, with significantly lower
BMI (Kruskal-Wallis H test, X%(2)=28.647; p=0.0001).
Significant association between ethnicity and BMI ca-
tegories was found (Pearson Chi-square test=22.218,
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df=8, p=0.004) (Table 1). There was no significant
association between place of residence and BMI cate-
gories (Fisher Exact Test=0.927) (Table 1).

Mean waist circumference value in male vs. female

Table 1. Analysis of BMI and selected socio-demographic variables

subjects was 101.6£11.9, Median (IQR)=100 (94-108)
cm vs.100.3£13.4, Median (IQR)=98 (90-110) cm, res-
pectively. No significant difference between genders
with respect to mean waist circumference was observed
(Mann-Whitney U Test: Z=1.0298; p=0.3031). Signifi-

R BMI (kg/m?) N
arameter <185 18.5-24.9 25-29.9 30-34.9 35-39.9 >40 P
Gender
N 32 89 38 8 2 32 .
male %  1893%  5266%  2249%  473%  118%  18.93% Hi'lstgﬁrgzgtm?:st
ferale N 29 74 45 14 7 29 -0.259
% 17.16% 43.79% 26.63% 8.28% 4.14% 17.16% ’
Ethnicity
Macedonians N 44 106 68 18 6 44
% 18.18% 43.80% 28.10% 7.44% 2.48% 18.18% .
' N 16 45 6 3 1 16 Pearson Chi-square
Albanians % 2254%  63.38% 8.45% 4.23% 141% 22549  [eSt=22.218. df=8.
(0] . 0 . 0 . 0 . 0 . 0 . 0 p=0004*
other N 1 12 9 1 2 1
% 4% 48% 36% 4% 8% 4%
Place of residence
urban N 70 36 23 8 4 70
% 49.65% 25.53% 16.31% 5.67% 2.84% 49.65% Fisher Exact
rural N 93 47 38 14 5 93 Test =0.927
% 47.21% 23.86% 19.29% 7.11% 2.54% 47.21%
*significant for p<0.05
Table 2. Analysis of waist circumference and selected socio-demographic variables
Parameter Waist circumference — central fat accumulation o
normal* moderate * high * P
Gender
N 42 74 .
male % 24.85% 3136% 43.79% Flearson Chi-siare
female N 10 137 p=0.0001%*
% 5.92% 13.02% 81.07%
Ethnicity
. N 43 137
Macedonians % 17.77% 25.62% 56.61% pearson Chi-square
. N 9 53
Albanians % 12.68% 12.68% 74.65% teSt__%)l(')%ZE;T;_Z'
other N 0 21 =
% 0% 16% 84%
Place of residence
N 30 127 .
urban % 15.23% 20.30% 64.47% Pteeasrtioln Ogg"(jﬂgre
N 22 84 Py '
rural % 15.60% 24.82% 59.57% p=0.5831

*male/female: (a) normal range(<94 cm vs. <80 cm); (b) moderate central fat accumulation (90-101.9 cm vs. 80-87.9 c¢cm) central
obesity- Europid cut-off values (>94 cm vs.>80 cm), excluding overlapping subjects with North American cut-off values; (c) high
central fat accumulation-central obesity- North American cut-off values (>102 cm vs. >88 cm); **significant for p<0.05

ficant association of gender with waist circumference
ranges (normal, central obesity- Europid cut-off values
and North American cut-off values) was found (Pearson
Chi-square test=51.316. df=2. p=0.0001).i.e. significantly
higher number of female subjects were found in the
category of central obesity as per North American cut-
off values (Table 2). An insignificant linear negative
correlation between age of the subjects and waist
circumference was determined (Spearman Rank Order
Correlation: R=-0.0314; p>0.05). There was no signi-
ficant association between duration of diabetes and

waist circumference-an insignificant linear negative
correlation was found (Spearman Rank Order Correla-
tion: R=-0.00687; p> 0.05). Mean waist circumference
value in Macedonians vs. Albanians vs. other ethnici-
ties was 97.93+11.3, Median (IQR)=98(90-104) cm vs.
109.2+14.3, Median (IQR)=110(100-120) cm vs. 106.6+8.2,
Median (IQR)=105(100-114) cm accordingly, with a
significantly lower waist circumference value in Ma-
cedonians (Kruskal-Wallis H test. X2 (2)=36.902; p=
0.0001). There was a significant association between
Albanian ethnicity and central obesity as per North
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American cut-off values (Pearson Chi-square test=11.87.
df=2. p=0.0026) (Table 2). There was no significant
association between place of residence and waist cir-
cumference category (Pearson Chi-square test=1.079.
df=2. p=0.5831) (Table 2).

Discussion

This research conducted on 338 type 2 diabetes pa-
tients in the Republic of North Macedonia revealed that
some socio-demographic factors were associated with
glycemic control, body weight and body fat distribution.

When evaluating factors contributing to glycemic con-
trol we found that age could have an impact on HbA,
value, where HbA,. values were lower at older age,
although the correlation was weak (R=-0.1449). On the
contrary, diabetes duration was shown to negatively
influence glycemic control, i.e. longer duration was
associated with higher HbA;. values (R=0.1448). Ethni-
city seems to play certain role in glycemic control,
where significantly lower HbA /. values were observed
in patients of Macedonian ethnicity vs. those of Alba-
nian ethnicity and other ethnicities (p=0.0042). Urban
vs. rural place of residence was also significantly asso-
ciated with lower HbA. values (p=0.0002). No asso-
ciation between gender and HbA,. was found (p=0.2062).
Some of our results related to glycemic control are
consistent with findings from other studies, which is
the case for diabetes duration [15]. Having in mind the
progressive nature of diabetes, characterized by a dec-
line in B-cell function and worsening of insulin resis-
tance, this comes as no surprise. However, it is well
known that despite the pathophysiological changes,
the course of the disease can be altered by timely
diagnosing diabetes and proper diabetes management.
It has been demonstrated that aging in general popula-
tion correlates with increased HbA. levels, but this
seems not to be necessarily true in diabetic patients, as
was also shown in our study [16,17]. Differences in
lifestyle and compliance to treatment regimen among
different age groups might be one of the reasons be-
hind that and need to be further analysed. But, hypogly-
caemia can also be a major contributing factor to lower
HbA values, which must be accessed, particularly ha-
ving in mind that elderly patients are more susceptible
to it. Results from other studies evaluating the influen-
ce of gender, ethnicity and place of residence on gly-
cemic control are not consistent, demonstrating that
this is locally specific and that is particularly true for
ethnicity that could not be translated into our research
[18-22]. Urban areas in North Macedonia have better
access to care, that is likely contributing to better gly-
cemic control. Nevertheless, other factors such as diffe-
rences in lifestyle, level of education, adherence to treat-
ment etc. between residents in urban vs. rural areas might
also have their impact. Disparity in glycemic control
between ethnicities in North Macedonia requires more

profound analysis in identifying differences in dietary
habits, level of education, adherence to treatment etc.

The analysis conducted for factors associated with body
weight and body fat distribution in our study demon-
strated that there was an association of some socio-
demographic factors with BMI and waist circumferen-
ce. Gender was significantly associated with BMI (p=
0.0213), where higher BMI was found in female sub-
jects. Older age was significantly associated with lower
BMI (R=-0.1734), but no association was seen for diabe-
tes duration (R=-0.0458, p>0.05). Albanian ethnicity
was associated with significantly lower BMI (p=0.0001).
Ethnicity was also associated with BMI categories
(p=0.004). No difference was observed between urban
vs. rural residents with respect to BMI categories. There
was no difference between genders with respect to
mean waist circumference values (p=0.3031), but such
difference was seen for central obesity, where more
women vs. men were found in the category of central obe-
sity as per North American cut-off values (p=0.0001).
Age and diabetes duration were not significantly asso-
ciated with waist circumference (R=-0.0314 and R=-
0.00687, respectively). Significantly lower waist circum-
ference values were found in Macedonians vs. other
ethnicities (p=0.0001), but Albanian ethnicity was asso-
ciated with central obesity as per North American cut-
off values (p=0.0026). Place of residence and waist
circumference category did not correlate (p=0.5831).

BMI tendency to increase with age in adults up to 5th
or 6th decade of life and then to progressively decline
has been observed in general population and this is not
much different in diabetic population. But, this trend
differs in different ethnicities and nations [23-25]. Fin-
dings from our study support the declining trend with
increasing age. We did not evaluate the cut-off point at
which BMI starts to decline. However, declining trend
of BMI does not mean decline in adiposity, since age-
dependent body fat redistribution favors enhanced vis-
ceral adipose tissue accumulation. Therefore, waist cir-
cumference is considered as more valuable prognostic
factor than BMI for characterizing obesity in the elder-
ly. Results from other studies in general population ha-
ve demonstrated that older age significantly correlates
with higher waist circumference values [26]. In our
study we did not find such correlation, but having in
mind the specificity of the diabetic population where
majority of the people are centrally obese, which ma-
kes them susceptible to diabetes, this can be expected.
In our study 84% of the subjects were centrally obese
as per Europid cut-off values or 62% as per North
American cut-off values. Gender-related differences in
waist circumference in general population are well no-
ted and translated into different cut-off values for cen-
tral obesity for male vs. female gender (14 cm diffe-
rence for both Europid and North American cut-offs).
In our study we did not find a significant difference in
mean waist circumference between genders (only 1.3
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cm). Consequently, more women were categorized as
centrally obese. Other studies also confirm that abdo-
minal obesity is more prevalent among female vs. ma-
le diabetes patients, especially in those in post-meno-
pausal period [27]. Racial or ethnic differences in body
weight and body fat distribution worldwide are well
acknowledged imposing different cut-off values for
central obesity [13]. Likewise, we did find significant
disparities. Interestingly, Albanian ethnicity was asso-
ciated with lower BMI, but also with high central fat
accumulation (central obesity as per North American
cut-off values). Subjects from Macedonian ethnicity
were associated with lower waist circumference values.
We do not have data on general population for com-
parison to see whether there are genuine body shape
differences between ethnicities in North Macedonia or
maybe waist circumference plays a bigger ethnicity
specific role when it comes to susceptibility to diabe-
tes. Deeper understanding of underlying cause for such
difference and analyzing dietary habits is required.
Having in mind the values for waist circumference for
all analyzed ethnicities in North Macedonia, it seems
that Europid cut-off values for central obesity are
underestimated in our diabetic population, but we can-
not conclude this for the general population due to
lack of evidence. Some studies report on higher BMI
in rural residents [28]. We did not find such correla-
tion, suggesting that rural dietary patterns in our coun-
try might not differ much from urban ones.

Study limitations

This study evaluated solely the association between
selected socio-demographic factors and glycemic con-
trol, body weight and body fat distribution without mul-
tivariate adjustment for other very important contribu-
ting factors (antidiabetic treatment, nutrition, physical
activity, hypoglycemia). Such an analysis might shed
additional light on the current findings. Also, the study
did not evaluate the cut-off point at which age BMI
starts to decline in our type 2 diabetes patients.

Conclusion

This study revealed some important associating factors
to glycemic control and weight management. That could
help in better understanding the complexity of achieving
optimal glycemic control and weight management and
in creating tailor-made treatment strategies for diabe-
tes patients in our country. Further analyses in this di-
rection would be of great benefit.
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Abstract

Introduction. Laparoscopic appendectomy was perfor-
med for the first time in the University Clinic for Sur-
gery “St. Naum Ohridski” back in 2003 by the pediatric
surgeons. At the moment it is still unrecognized by
many senior surgeons as a reliable and safe alternative
procedure for acute appendicitis. The end-point of this
study is to present the rising trend of using laparosco-
py in the treatment of complicated appendicitis.
Methods. In the period between January 2017 and
May 2019 a total number of 403 patients were operated
on due to a preoperative diagnosis of acute appendici-
tis (270 with open and 133 with laparoscopic appen-
dectomy) and were retrospectively analyzed.

Results. Simple appendicitis was diagnosed intraope-
ratively in 248 patients and complicated appendicitis was
diagnosed in 141 patients. The rising trend for overall
use of laparoscopy for acute appendicitis was seen
during the study period (20.9%, 32.2% and 63.3% in
2017, 2018 and 2019, respectively). In terms of com-
plicated appendicitis, a drastic positive trend followed
in favor of laparoscopy (8.9%, 24.6% and 36.7% in 2017,
2018 and 2019, respectively). The negative appendec-
tomy rate with other intraoperative finding was 3.46%
(14 cases). The conversion rate was 2.25%.
Conclusion. We can finally conclude that the laparo-
scopic appendectomy is recognized as an effective and
safe alternative in the treatment of complicated appen-
dicitis in our institution.

Keywords: acute appendicitis, complicated appendicitis,
open appendectomy, laparoscopic appendectomy
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AmncrpakTt

Bogen. Jlanmapockorcka aneHJeKToMHja € U3BeACHa 3a
mpB miat Bo 2003 roxmHa Bo J3Y YHmBep3urercka Kim-
HMKa 110 Xupypuku oonectu “C. Haym Oxpuacku’-
Ckorije o1 cTpaHa Ha JeTCKUTe XUpyp3u. Bo ceramHo
BpeMe C€ yIITe He € TPETMO3HACHA OJ1 TOBEKe MOCTapy
XUPYp3W KaKo CHTypHa M 0e30e/Ha ajTepHaTHBHA TPO-
Heaypa BO TPETMAHOT Ha aKyTHHOT aneHauimTuc. Kpaj-
Ha IIe7 Ha OBaa CTyIHja € Ja TO MPHUKaXe PACTCUKHOT
TPEeH] Ha yrmoTpedara Ha JIanapoCKoIHjaTa BO TPeTMa-
HOT Ha KOMIUTAIIUPAH allCHIUITUTHC.

Mertoau. Bo nepuoa oxn Janyapu 2017-maj 2019 roau-
Ha BKYITHO ce onepupanu 403 manueHTy co mpemore-
paTuBHA AMjarHo3a Ha akyTeH amenauiuruc (270 co
oTBOpeHa MeToAa M 133 co namapockoricka aneHaeK-
TOMHja) ¥ C€ aHANN3UPAHN PETPOCIIEKTUBHO.
Pe3ynararu. EnHocTaBeH (HEKOMITUIIMPAH) aneHJULIUTHC
ce HajJie MHTPAOMEePATUBHO Kaj 248 malueHTH, a KoM-
IUIMIHpaH Kaj 141 maruent. PacTeuku TpeHa BO Ieo-
KymnHarta ynorpe0a Ha JIalapOCKOIHjaTa 3a TPETMaHOT
Ha aKyTeH ameHJIUIHUTUC € 3abelekaHa 3a BpeMe Ha
crymmjara (20,9%, 32,2% u 63,3% Bo 2017, 2018 u 2019
cooBeTHO). Bo ycoBHM Ha KOMIUIHIMPAH ATICHIUIUTHC,
3a0eliexaH € JpacTUUeH TO3UTUBEH TPEHI BO KOPUCT
Ha sanapockomnujata (8,9%, 24,6% u 36,7% Bo 2017,
2018 1 2019 coonserHo). CTankara Ha HETaTUBHA aTleH-
JIEKTOMHja co ApYT MHTpaolepaTuBeH Haox Oerre 3,46%
(14 cnyuan). Crankara Ha KoHBep3Hja Oeme 2,25%.
3axuryuyok. Koneuno moxkeme ja 3aKkirydnMe JieKa Jiara-
POCKOIICKaTa aneHAeKTOMHja € Mpero3HaeHa Kako egu-
KacHa W Oe30elHa Tpoleypa BO TPETMAHOT Ha KOM-
TUTAIMPAH alleHANIIUTHC BO HAIIaTa yCTAHOBA.

Kiyunu 300poBM: akyTeH arneHIUIMTHC, KOMILTHITUPAH
AICHTUIIATHC, OTBOPEHA alleHICKTOMHM]ja, JarapOCKOIICKa
aTNICHJCKTOMH]a
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Introduction

The first laparoscopic appendectomy (LA) was perfor-
med back in the 20" century, in 1983 by a German
gynecologist [1]. Since then the number of laparosco-
pically performed appendectomies raised through the
years. In the beginning it was used in cases of simple
(non-complicated) appendicitis and over time it has
shown its superiority in terms of better surgical out-
come [2]. The question whether laparoscopy should be
used in cases of complicated appendicitis (CA) appeared
to be logical [3-5].

Laparoscopic appendectomy was performed for the
first time in the University Clinic for Surgery “St. Naum
Ohridski” back in 2003 by the pediatric surgeons.
Technical obstacles were among the major causes and
it took long time before laparoscopy became a routine
procedure for acute appendicitis treatment in our
institution. At the moment, it is still unrecognized by
many senior surgeons as a reliable and safe alternative
procedure for acute appendicitis. Our recent data has
shown that only 14.5% of patients with acute appen-
dicitis are operated on by laparoscopy in the past 5 years
[6]. However, the younger general and abdominal sur-
geons and the residents of general and abdominal sur-
gery changed this devastating trend in our institution
in this era of modern laparoscopy.

Materials and methods

This retrospective study analyzes the rising trend of
the use of laparoscopy in cases of complicated appen-
dicitis operated on in our Clinic in the period of January
2017-May 2019. All patients with preoperative diagnosis
of acute appendicitis were included for analysis and
according to the intraoperative finding were divided into
three groups: patients with simple (non-complicated)
appendicitis, patients with complicated appendicitis and a
group with other intraoperative finding. The preopera-
tive diagnosis was established by physical examina-
tion, blood test with complete blood count, CRP, se-
rum bilirubin, ALT and AST analysis. Abdominal so-
nogram was the next diagnostic step. If a negative or
inconclusive sonogram finding was revealed, a contrast
enhanced CT of the abdomen was indicated.

The choice of the operative procedure was left to the
patients with previous explanation of both methods. Of
course, a choice was not offered by surgeons that ope-
rate appendicitis with the open method only. The ope-
rated patients were divided in two groups (laparosco-
pic and open group). Open appendectomy (OA) was
performed with the McBurney muscle splitting access
or with right low pararectal laparotomy. Laparoscopic
appendectomy was performed with the standard three-
port access. Patients received a single prophylactic

dose of a third generation cephalosporine prior to sur-
gery. It was continued in the postoperative period with
intraoperative addition of metronidazole in cases of
complicated appendicitis. Drainage was not a routine
and depended on surgeons’ choice. Postoperative follow-
up period was 30 days.

Results

In the period of January 2017-May 2019 a total num-
ber of 403 patients were operated on due to a preope-
rative diagnosis of acute appendicitis (270 with OA
and 133 with LA). Open appendectomies were perfor-
med in 133, 112 and 25 patients during 2017, 2018 and
2019 (Jan-May) respectively. Laparoscopic appendec-
tomies were performed in 35 (20.9%), 53 (32.2%) and
45 (63.3%) patients during 2017, 2018 and 2019 (Jan-
May), respectively (Table 1).

Table 1. Total number of performed appendectomies (OA

and LA)

Year OA LA Total
2017 133 35 168
2018 112 53 165
2019 (Jan-May) 25 45 70
Total 270 133 403

Simple (non-complicated) appendicitis was diagnosed
intraoperatively in 248 patients (158 in the open group
and 90 in the laparoscopic). Complicated appendicitis
(appendiceal gangrene, appendiceal
perforation/rupture, periappendiceal abscess and
diffuse peritonitis) was diagnosed in 141 patients (104
in the open and 37 in the laparoscopic group).
Negative appendectomy rate with other intraoperative
finding was 3.46 % (14 cases), 8 in the open and 6 in
the laparoscopic group (Table 2).

Table 2. Distribution of intraoperative findings

Finding OA LA Total
Simple appendicitis 158 90 248
Complicated app. 104 37 141
Other finding 8 6 14

Conversion to open appendectomy was performed in 3
cases (2 with complicated appendicitis and one with
other intraoperative finding). The conversion rate in
our study was 2.25%.

The rising trend for overall use of laparoscopy for
acute appendicitis was seen during our study. In 2017
only 35 (20.9%) laparoscopic appendectomies were
performed (mostly for non-complicated appendicitis)
out of 168 procedures. In 2018, the number grew to 53
(32.2%) laparoscopic procedures, while in 2019, more
than half of the patients were treated with LA (63.3%)
(Figure 1).
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Fig. 1. Overall percentage of OA and LA performed for
preoperatively diagnosed acute appendicitis

A total number of 141 patients were diagnosed with a
form of complicated appendicitis (45, 69 and 27 for
2017, 2018 and 2019, respectively) (Table 3). A
drastic positive trend followed in favor of laparoscopy
usage for complicated appendicitis during the study
period. Namely, only 4 cases (8.9%) were operated
with LA in 2017. The numbers in 2018 and 2019 rose
to 17 (24.6%) and 16 (59.2%), respectively (Figure 2).

Table 3. Distribution of patients with CA per year

Year OA LA Total
2017 41 4 45
2018 52 17 69
2019 (Jan-May) 11 16 27
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Fig. 2. Percentage of OA and LA performed for complicated
appendicitis

Discussion

Since its introduction, the LA gained popularity and
overtook the primate of the method of choice in the
treatment of non-complicated appendicitis [7-10]. Back
in that time, laparoscopy was contraindicated in terms
of perforated appendicitis, but the proper training of
surgeons resulted in using this method in CA [11].

The number of laparoscopically performed appendec-
tomies varies worldwide. According to GlobalSurg Co-
llaborative Organization, the type of surgical manage-
ment of acute appendicitis varies depending on the level
of country’s income and the level of Human Develop-
ment Index (HDI) [12]. In terms of country income,
according to World Bank, Macedonia is ranked as
upper middle economy in the region of Europe and

Central Asia [13]. In 2018, United Nations Development
Programme (UNDP) ranked Macedonia at position 80
out of 189 countries and regions with a HDI value of
0.757 [14]. Real data on the type of intervention (open
and laparoscopic) for all appendectomies performed in
Macedonia lacks and could be an aim of future studies.
Reports for the rate of conversion vary up to 10% [15].
Our conversion rate of 2.25% could be explained by
the low number of procedures for complicated appen-
dicitis (37) out of 133 laparoscopic appendectomies. Also,
all the surgeons and residents previously mastered the
learning curve of 20 laparoscopic appendectomies.

Conclusion

LA is a well-established procedure in treatment of com-
plicated appendicitis. Hence, it is recommendable to be
performed by surgeons/residents that mastered the lear-
ning curve of at least 20 laparoscopic appendectomies
and have experience with previous laparoscopic appen-
dectomies in simple (non- complicated) appendicitis.
We can finally conclude that the laparoscopic appen-
dectomy is recognized as an effective and safe alterna-
tive in the treatment of complicated appendicitis in our
institution.

Conflict of interest statement. None declared.

References

1. Semm K. Endoscopic appendectomy. Endoscopy. 1983;
15(2): 59-64.

2. Tiwari MM, Reynoso JF, Tsang AW, Oleynikov D. Com-
parison of outcomes of laparoscopic and open appendec-
tomy in management of uncomplicated and complicated
appendicitis. Ann Surg 2011; 254(6): 927-932.

3. Kirshtein HYPERLINK "https://www.ncbi.nlm.nih.gov/
pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor
=true&cauthor_uid=17361359" B, Bayme HYPERLINK
"https://www.ncbi.nIm.nih.gov/pubmed/?term=Bayme%?2
0M%5BAuUthor%5D&cauthor=true&cauthor_uid=173613
59" M, Domchik S, et al. Complicated appendicitis: laparo-
scopic or conventional surgery? World J Surg HYPERLINK
"https://ww.ncbi.nlm.nih.gov/pubmed/17361359". 2007;
31(4):744-749.

4.  Mohamed AA, Mahran KM. Laparoscopic appendectomy
in complicated appendicitis: Is it safe? J Minim Access Surg
HYPERLINK "https:/Amww.ncbi.nlm.nih.gov/pubmed/
23741109". 2013; 9(2): 55-58.

5. Mantoglu HYPERLINK "https://www.ncbi.nlm.nih.gov/
pubmed/?term=Manto%C4%9FIu%20B%5BAuthor%5D
&cauthor=true&cauthor_uid=26668531" B, Karip B, Mestan
M, et al. Should appendectomy be performed laparoscopica-
Ily? Clinical prospective randomized trial. Ulus HYPERLINK
"https:/Aww.ncbi.nlm.nih.gov/pubmed/26668531"
HYPERLINK  "https://www.ncbi.nIm.nih.gov/pubmed/
26668531"Cerrahi HYPERLINK "https://mwww.ncbi.nlm.
nih.gov/pubmed/26668531" HYPERLINK "https://www.
ncbi.nlm.nih.gov/pubmed/26668531"Derg HYPERLINK
"https://www.ncbi.nIm.nih.gov/pubmed/26668531". 2015;
31(4): 224-228.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Reynoso%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21804381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsang%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=21804381
https://www.ncbi.nlm.nih.gov/pubmed/21804381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshtein%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayme%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17361359
https://www.ncbi.nlm.nih.gov/pubmed/17361359
https://www.ncbi.nlm.nih.gov/pubmed/17361359
https://www.ncbi.nlm.nih.gov/pubmed/17361359
https://www.ncbi.nlm.nih.gov/pubmed/17361359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohamed%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=23741109
https://www.ncbi.nlm.nih.gov/pubmed/23741109
https://www.ncbi.nlm.nih.gov/pubmed/23741109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manto%C4%9Flu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531
https://www.ncbi.nlm.nih.gov/pubmed/26668531

Nikolovski A. et al.

41

10.

11.

Nikolovski A, Tahir S, Stavridis G, et al. Early Postoperative
Outcome in Open and Laparoscopic Appendectomy. Our
Comparative Data Analysis. Scripta Scientifica Medica
2017; 49(3): 31-34.

Childers CP, Dworsky JQ, Massoumi RL, et al. The contem-
porary appendectomy for acute uncomplicated appendicitis in
children. Surgery 2019; 165(5): 1027-1034.

Obrist NM, Tschuor C, Breitenstein S, et al. Appendectomy in
Switzerland: how is it HYPERLINK "https:/Aww.ncbi.nim.
nih.gov/pubmed/30982171"done?Updates Surg 2019 Apr 13.
Rautava L, Rautava P, Sipila J, Kyto V. Occurrence and
Treatment of Pediatric Appendicitis in Finland 2004-2014.
J Surg Res 2018; 232: 33-38.

Childers CP, Dworsky JQ, Maggard-Gibbons M, Russell
MM. The contemporary appendectomy for acute uncompli-
cated appendicitis in HYPERLINK "https:/Avww.ncbi.nlm.nih.
gov/pubmed/30385123"adults. Surgery 2019; 165(3): 593-601.
Lin HF, Lai HS, Lai IR. HYPERLINK "https://www.
uptodate.com/contents/management-of-acute-appendicitis-
in-adults/abstract/86"Laparoscopic treatment of perforated
appendicitis. HYPERLINK "https://www.uptodate.com/con-
tents/ management-of-acute-appendicitis-in-adults/abstract/86"
HYPERLINK "https://www.uptodate.com/contents/mana-

12.

13.
14.
15.

gement-of-acute-appendicitis-in-adults/abstract/86" World J
HYPERLINK "https://www.uptodate.com/contents/mana-
gement-of-acute-appendicitis-in-adults/abstract/86"
HYPERLINK  https://www.uptodate.com/contents/mana-
gement-of-acute-appendicitis-in-adults/abstract/86 Gastro-
enterol HYPERLINK "https://www.uptodate.com/contents/
management-of-acute-appendicitis-in-adults/abstract/86"
2014; 20: 14338.

GlobalSurg HYPERLINK "https://www.ncbi.nlm.nih.gov/
pubmed/?term=GlobalSurg%20Collaborative%5BCorpora
te%20Author%5D" Collaborative. Laparoscopy in mana-
gement of appendicitis in high-, middle-, and low-income
countries: a multicenter, prospective, cohort study. Surg
HYPERLINK "https:/Amaww.ncbi.nlm.nih.gov/pubmed/29623470"
HYPERLINK  "https://www.ncbi.nlm.nih.gov/pubmed/
29623470"Endosc HYPERLINK "https://www.ncbi.nlm.
nih.gov/pubmed/29623470". 2018; 32(8): 3450-3466.
WDI-The World by Income and Region-World Bank Group.
hdr.undp.org/en/countries/profiles/MKD.

Sauerland S, Jashinski T, Neugebauer EAM. Laparoscopic
versus open surgery for suspected appendicitis. Cochrane
Database of Systematic Reviews 2010, Issue 10. Art. No.:
CD1546.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Childers%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=30905469
https://www.ncbi.nlm.nih.gov/pubmed/30905469
https://www.ncbi.nlm.nih.gov/pubmed/30982171
https://www.ncbi.nlm.nih.gov/pubmed/30982171
https://www.ncbi.nlm.nih.gov/pubmed/30982171
https://www.ncbi.nlm.nih.gov/pubmed/30463737
https://www.ncbi.nlm.nih.gov/pubmed/30463737
https://www.ncbi.nlm.nih.gov/pubmed/30385123
https://www.ncbi.nlm.nih.gov/pubmed/30385123
https://www.ncbi.nlm.nih.gov/pubmed/30385123
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.uptodate.com/contents/management-of-acute-appendicitis-in-adults/abstract/86
https://www.ncbi.nlm.nih.gov/pubmed/?term=GlobalSurg%20Collaborative%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=GlobalSurg%20Collaborative%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/29623470
https://www.ncbi.nlm.nih.gov/pubmed/29623470
https://www.ncbi.nlm.nih.gov/pubmed/29623470
https://www.ncbi.nlm.nih.gov/pubmed/29623470
https://www.ncbi.nlm.nih.gov/pubmed/29623470
https://www.ncbi.nlm.nih.gov/pubmed/29623470

Maxk Meo IIpezaeo 2019;73(1): 42-46

Case report

COMPLEX SCALP DEFECT RECONSTRUCTION - A CASE REPORT

IIPUKA3 HA CJIIYYAJ 3A PEKOHCTPYKIIMJA HA KOMIIVIEKCEH JE®EKT HA ITIOT'JIABUHA

Elizabeta Mircevska Zogovska®, Vladimir Mircevski?, Igor Peev', Ginoski V', Lazo Noveski', Boro

Dzonov*, Vladimir Rendevski? and MM Mircevski?

YUniversity Clinic for Plastic and Reconstructive Surgery, 2University Clinic for Neurosurgery, Medical
Faculty, Ss. Cyril and MethodiusUniversity, Skopje, Republic of North Macedonia

Abstract

Introduction. Acquired cranial full thickness defects
occur due to infections, trauma or after tumor resection in
the region. There are many options for reconstructions,
from spontaneous healing to free flaps. Regarding soft
tissue coverage, usage of local flaps seems most
reasonable and feasible. However, sometimes bone has
to be reconstructed as well, and these complex defects
are really challenging for specialists in plastic surgery
and neurosurgery as it is in brain vicinity.

Case report. In this paper we describe a two-stage re-
construction of an extensive bone and soft tissue defect
of the cranial vault in a 26-year-old female, using a
polymethylmethacrylate (PMMA) implant and large
local rotational skin flap after initial tissue expansion.
Reconstruction was needed since infection appeared
after the initial neurosurgical treatment. It was an
interdisciplinary approach involving specialists inneuro-
and plastic surgery. Complete and stable healing with
no implant exposure as well as an esthetically pleasing
cranial vault shape was achieved.

Discussion. Scalp reconstruction has two major aims:
protection of the brain and restoration of harmonious
skull contours with hair bearing tissues in order to
achieve a good functional and aesthetic outcome. Scalp
tissue can be expanded to a substantial degree. PMMA
is the most widely used alloplastic material in cranio-
plasty. Reconstruction of complex skull defects requires
collaboration between neurosurgeons and plastic sur-
geons to choose the most appropriate procedure.
Conclusion. By ppplyingmodern surgical techniques
with usage of alloplastic materials and tissue expan-
ders, a successful cranial reconstruction can be achieved.

Keywords: scalp, cranium, reconstruction, tissue
expansion, rotational flap
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AncrpakTt

Bomen. CrexkHatn KpaHHMjanHH Je(eKTH CO IeJI0CHA
JeOenHa ce jaByBaat Mmopajay MHQEKIMH, TpayMma KT
nocie pecekiyja Ha Tymop. [locrojar MHOTY oniuu 3a
PEKOHCTPYKIMH, O]l CIIOHTaHO 3apacHyBame 0 CJIO-
O0omHu pe3eHH. Bo 0JHOC Ha TMOKPHUBAEmHETO CO MEKH
TKHABA, KOPHCTCHETO Ha JIOKATHUTE PE3CHH CEUHHU
JeKa e Hajpa3yMHO M u3BOmIMBO.Cerak, IMOHEeKorall
HUKOCKEHHU CTPYKTYpH Tpeba Ia ce peKOHCTpyHpaar,
OBHE KOMIUICKCHU Ie(peKTH ce HaBUCTHHA IPEIU3BU-
KyBauK{ 3aITACTUYHUTE U HEBPOXUPYP3UTE, MOPaIH
OyM3MHa Ha MO30KOT.

IIpuxa3 Ha cay4yaj. Bo oBOj TpyI HUE ja ONHUIIyBame
JBOCTEIIEHATa PEKOHCTPYKLHMja Ha EKCTeH3UBEH KO
JIeeKT Ha KOCKEHO U Ha MEKO TKMBO Ha KPaHHjaTHUOT
CBOJ Kaj 26-TOUIIIHA KEeHA, KOPUCTEJKH UMIUIAHT Ha
nomuMeruMerakpwiat (IIMMA) u ronemara JokanHa
pOTAaIIOHa KOXKaTa [0 MHULHU]aJHOTO €KCHaHANparbe
Ha TKHBOTO. PekoHCTpyKIHjaTa Oelre moTpeOHa 1o mp-
BUYHHOT HEBPOXUPYPIIKH TPETMaH KOTa ClieAeia HH-
¢exmuja. Toa Gemie MHTEPAUCIUIUTMHAPEH MIPUCTAIl KOj
oraTti HEBPO- U IUIaCTHYEH XUpypr. LlemocHo u cra-
OMITHO TOKpHBame 0e3 HM3I0XKEHOCT Ha HMILIAHTOT,
KaKo M €CTeTCKH TpHjaTHa (popmMa Ha KpaHUjaTHHOT
cBOJI Oellle TOCTUTHATO.
Juckycuja.PexoHCTpyKIMjaTa Ha CKaJIOT MMa JBE
TJIaBHU 1IeJIK: 3allITUTa Ha MO30KOT U Bpakame Ha Xap-
MOHHU3UPAHU KOHTYPH Ha YEPENOT CO TKUBA KOM MMaaT
BJIaKHA CO IIeJ JIa C€ MOCTUTHE 100ap (YHKIHMOHAJICH
M €CTETCKH pe3yirTaT. TKMBOTO Ha CKaJIIOT MOXe Ja
ce ekcraHaupa Ao 3HauuteneH creneH. [IMMA e Haj-
IIIPOKO KOPUCTEH aJIOIUIACTUYEH MaTepujall 3a Kpa-
HUOITIACTHKA. 32 PEKOHCTPYKIHja Ha CII0XKEHHU Je(eK-
TH Ha YepenoT MoTpedHa € copaboTKa Mery HEBPOXH-
PYp3¥ U IIIACTUYHU XUPYP3H 3a Ja ce m3bepe HajcooI-
BETHATA MPOIIEeaYpa.

3axiry4ok. COBpEeMEHUTE XUPYPILKU TEXHUKU HU OBO3-
MOJXKYBaar Ja yrnorpeOdyBame ajloIUIaCTHYHH MaTepuja-
T ¥ eKCIIaH3Mja Ha TKUBATA.

Kityunu 300poBu: TI0I71aBHHA, KaJIBapHja, PEKOHCTPYKIIH]a,
TKHABHA €KCIIaH3Hja, POTAMOHA PE3CHKA.
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Introduction

Starting from the uppermost, anatomy of the scalp
comprises: thick skin (with hair folliclesandsebaceous
glands); hypodermal adipose tissue and dense connec-
tive tissue with abundantnetwork ofarteries, veins,
lymphatics, and sensory nerves;fibromuscular layer
called galeaaponeurotica (contiguous with the fascia of
the frontalis muscle and the temporoparietalfascia),
loose areolar layer (which is regularly surgical plane
of cleavage-fascia innominata) and the last layer is the
pericranium or periosteum of the calvarium. The
calvariumis composed of the superior segmentsof the
frontal bone and occipital bone, and both parietal
bones and has three layers: internal and external tables
or layers of compact bone, separated by diploé (medu-
llary space of cancellous bone). The dura is situated
under the internal layer of compact bone and it has two
lamellae: the superficial (periosteal) and the deep (me-
ningeal) lamella. Five paired arteries with many inter-
connections are responsible for the vascularization of
the scalp (the supratrochlear and supraorbital arteries,
and the superficial temporal, posterior auricular and
occipital arteries) [1].

Acquired complex scalp defects can be due to infec-
tion, after neoplastic resection or after trauma. The
dimension, depth and complexity of the scalp defect
are the major factors that determine the method of
reconstruction.On the other hand, full thickness com

Fig. 1. Initial resentation
Case report

In this paper we present a case of complex reconstruct-
tion of the scalp in a 26-year-old woman.Five years
before the reconstruction, she had ruptured aneurysm
of the anterior communicating artery with subarachnoid
hemorrhage, resolved by clipping aneurysm and ven-
triculoperitoneal shunt on the right side.After the inter-
vention, a local infection of the wound with osteo-
myelitis of the bone flap occurred with meningoenc-

plex scalp defect seeksclever and creative reconstruct-
tive technique, and it is often quite a challenge. Soft
tissue reconstructive options comprise of primary clo-
sure for defects up to 3 cm in diameter, spontaneous
closure, skin grafts, local scalp flaps (either partial or
full thickness flaps) for defects with a diameter of 3 to
9 cm, tissue expansion, regional flaps, and free tissue
transfer for scalp defects greater than 9 cm in diame-
ter. Nevertheless, tissue expansion can be used in co-
verage of larger defects [1].

Although the genesis of modern-day tissue expansion
is credited to Radovan and Austad, the technique takes
some of its roots from early lessons in distraction
osteogenesis [1,2].

Reconstructive options for the bone include: prefe-
rably the original “bone flap”, autogenous bone graf-
ting and alloplastic materials. The ideal implant mate-
rial would be biologically inert, osteoconductive, and
biomechanically compatible. Currently titanium meshes
and plates, polymethylmethacrylate (PMMA), hydroxyl-
apatite (HA), polyethylene (PE), polyetheretherketone
(PEEK), calcium phosphate and glass fiber—reinforced
composite (FRC) are the most used materials [1,3,4].
In this paper, we describea two-stage reconstruction of
an extensive bone and soft tissue defect of the cranial
vault in a 26-year-old female, using a polymethylme-
thacrylate (PMMA) implant and a large local rota-
tional skin flap after initial tissue expansion.

ephalitis. The patient was then treated in an intensive
care unit.Two years after the first operation, the patient
had a new surgery due to the occurrence of osteocuta-
neous fistula, when revision intervention and seques-
trectomy of bone structures due to osteomyelitis was
performed. After one year, a new left ventriculoperito-
neal shunt was placed due to dysfunction on the right.
In 2017, the patient first appeared for consultation with a
plastic surgeon due to a defect on the scalp. In colla-
boration with the neurosurgeon a two-step reconstruct-
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tion was planned. Reconstruction of the scalp and the
bone defects wasperformed in our center 24 months
after initial neurosurgical treatment, approach including
neurosurgery and plastic surgery teams. At the time of
surgery, no skin infection was noted and stable covera-
ge by fibrous tissues had been achieved. A bone defect
was located in the rightfrontotemporoparietal region.
The size of the defect, quality ofthe tissues, and pa-
tient’s initial condition required a 2-stage approach.

The bone defect, situated on the right frontotemporo-
parietal region, was 60 cm? [Figure 1]. Under general
anesthesia during the first operation, a 125 cc tissue
expander-elliptical was placed in the right temporopa-
rietoccipital region [MENTOR Smooth Elliptical Tissue
Expander with Remote Injection Dome]. The tissue

expander wasfully filled for a period of 4 weeks in
order to obtainthe maximum expansion of the soft ti-
ssues of the scalpand overfilling up to 200cc was main-
tained [Figure 2]. The pseudotumor had dimensions
12x25 cm with the margin very closeto the primary
defect.Six weeks later, the second operation followed,
again undergeneral anesthesia.Secondary cranioplasty
with methylmethacrylate and reconstruction of the
bony vault of the calvarium with implantation of the
PMMA was performed. Strengthened with aVicryl net
of the dura was also performed.Covering the defect
with soft tissue was performed with a large rotation flap,
of the expandedskin. Complete and stable healing with
no implantexposure as well as an esthetically pleasing
cranial vaultshape was achieved [Figure 3, 4 and 5].

Fig. 2. After expansion

Fig. 3. Naslov
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Fig. . End result

Discussion

Significant planning aspects in scalp reconstruction are
the location, size, depth and shape of the defect, quail-
ty of the surrounding tissues and overall health, level
of function, compliance, and personal preference of the
patient and doctor. Reconstruction of complex skull
defects requires collaboration between neurosurgeons
and plastic surgeons to choose the most appropriate
procedure [1,3]. Bony defects, in this case calvarium,
add complexity to reconstruction by dealingwith struc-
tural support, contour, and function [5].

Scalp reconstruction has twomajor aims: protection of
the brain and restoration of harmonious skull contours
with hair bearing tissues. Tissue expansion meeting
these two criteria should be favored whenever possible
and represents an invaluable asset in scalp reconstruct-
tion, allowing the replacement of like with like. Tissue
expansion is aneffective method for enlarging tissues

and achieving adequatecoverage with large rotation
local flaps, and in most cases the procedure has satis-
factory functional and aesthetic outcomes. A major
advantage of scalp expansion is the potential to use
expanded hair-bearing tissue, therefore, avoiding alopecia
or treating existing alopecia.When given enough time,
scalp tissue can be expanded to a substantial degree.
The patient needs to be well informed and preoperati-
vely screened in regard to social support, medical com-
pliance, status of the underlying disease and its treat-
ment course, and the will to endure the lengthy expan-
sion period, the consequent physical deformity, and the
multi-stage reconstruction. Approximately 50% of scalp
can be reconstructed with expanded scalp tissue. It does
require staged operations with a lengthy interval period
and is potentially associated with expander complica-
tions, which vary from 6 to 25%. Complications of ti-
ssue expansion are: infection, implant extrusion, mecha-
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nical failure, hematoma or seroma, pain, nerve dysfunction,
tissue necrosis, bone resorption and flap failure [1,6].
Calvarial bone reconstruction for cerebral protection is
commonly required, when the underlying dura is expo-
sed. Cranioplasty is the surgical reconstruction and repair
of an acquired or congenital defects or deformity of a
cranium. Contemporary indications for secondary cra-
nioplasty are reconstruction and reestablishment of the
aesthetic and harmonious contour of the calvarium after
loss of bone flaps from infection after craniotomy, to
provide security and protection for the cerebral struc-
tures and cranial contents and to offer a definitive mana-
gement for “syndrome of the trephined” [1,6-8].
Polymethylmethacrylate (PMMA) is a synthetic polymer
of acrylicacid, capable of processing levelsof stress ana-
logous tothatofnativebone.When mixed, it starts as a
soft paste, which when cooled shapes to fit a defect. It
is a stable inert substance with minimal local reaction
to the meninges. Polymethylmethacrylate is a polymeric
powder, which whenmixed into a paste causes an exo-
thermic reaction. This cancause dangerous burns to lo-
cal tissues, and during placement, the implant must
constantly be irrigated with cool saline [7]. PMMA is
the most widely used alloplastic material in cranioplasty.
PMMA does not integrate, which helps facilitate re-
moval in revision surgery when compared toother allo-
plastic implants. The purpose of these composite mate-
rials isto mimic natural bone and assist in restoring
function (structurally and aesthetically) to the human
skull. Of these properties, infection remains a core
concern in regards to implant failure and patient health.
Thus, it is fundamental than any implantable recon-
struction solution aims to mitigate infection risk poten-
tial to the greatest possible extent. There are many
contributing factors which canimpact the potential in-
fection risk for a patient. Overall complication rates
are relatively high in cranioplasty procedures, with a
typical range of 20% to 30%. Contour deformities and
infection being the most common, followed by expo-
sure, hematoma, and seroma. Staphylococcus aureus is
the most common organism isolated in cranioplasty
infections, which may occur up to 6 or 7 months after
surgery [1,6-8].

Conclusion

The purpose of all reconstructions is to accomplish the
best potential functional and aesthetic results. If possible,
replacing tissue with similartissue is the best option.
However, in thecircumstanceof scalp reconstruction,
tissue is often scarce. Nevertheless, modern surgical
techniques allow us to surpass these obstacles by using
alloplastic materials and tissue expansion.

Conflict of interest statement. None declared.
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PERIPHERAL EXUDATIVE HEMORRHAGIC CHORIORETINOPATHY - PEHCR

IHNEPUDPEPHAEKCYJATUBHA XEMOPATMYHA XOPUOPETHUHOITATUJA

Milena Golubovic Arsovska, Natasa Trpevska Shekerinov and Jana Nivichka Kjaeva

University Clinic of Ophthalmology, Medical Faculty, Skopje, R. North Macedonia

Abstract

Introduction. Peripheral exudative hemorrhagic cho-
rioretinopathy is a serious disease characterized by sub-
retinal hemorrhage and exudates. Although the disease
may beasymptomatic, the classical clinical signs and
symptoms are subjective difficulties due to visual dec-
rease, onset of floaters, phenomenon of photopsia or
metamorphosia.

The aim of this study was to present an explicit case of
this disease, to stress its importance andto raise aware-
ness concerning this disease, which would be important
in the education of doctors involved in the pathology
of the posterior eye segment.

Case report. A 56-year-old female was presented with
decreased visual acuity involving both eyes, more pro-
minent in the right eye. Medical history revealed that
her first symptoms appeared 10 years ago, with difficulty
focusing on objects that are up close.

On examinationthe visual acuity in the right eye was
BCVA 0.02 cc, and in the left eye BCVA 0.5 cc. Bila-
teral intraocular pressure was 14.6 mmHg, and biomic-
roscopy of the anterior segment showed a normal finding.

Macula lutea in the fundus was with prominent atrophic
changes of pigment epithelium and tiny hyperpigmen-
tations, with few drusen, atrophic changes of chorioca-
pillaris with exposition of the large choroidal blood
vessels. Atrophic choroidal lesions with whitish dru-
sen-like changes were observed in pre-equatorial segment
periphery and in the equator circumferentially, especially
visible temporally. In the peripheral fundus, near the
equator as well as anteriorly, large hemorrhagic zones
were seen located subretinally with zones of subretinal
fibrosis shaped as grey-whitish plaques or strip-shaped
that easily elevated the retina, but zones of serious reti-
nal detachment were also present.

Optical coherence tomography (OCT) showed distinct
atrophy of pigment epithelium and choriocapillaris with
choroidal hyperreflexia and visible lacunar spaces in
the large blood vessels. No vascular changes in the
retina and choroid or newly formed blood/vascular net-
work were observed on OCT angiography.

Correspondence to: Natasa Trpevska Shekerinov, University
Clinic of Ophthalmology, Medical Faculty, Skopje, R. N. Macedonia;
E-mail: n_trpevska@yahoo.com

It is important to point out that the patient has got hyper-
tension ang has been undergoing dialysis for 8 years.
Conclusion. A case with a rare, unusual disease that
can pose a significant diagnostic problem has been
presented. This disease is also a common cause for
visual acuity impairment and there is still no standard
approach to its treatment. Therefore, having in mind
the presented dilemmas, awareness of this entity is of
substantial importance in clinical ophthalmology prac-
tice. This paper, by presenting this case report is bene-
ficial for the doctors dealing with this pathology.

Keywords: peripheral exudative hemorrhagic chorio-
retinopathy (PEHCR), age-related macular degeneration
(ARMD), polypoidal choroidal vasculopathy (PCV),
anti-VEGF

AbcTpakT

Bosen. [lepudepHa ekcynaTiBHa XeMOparkiHa XOpUope-
THHOMATHja € CEpUO3HO 3a00JIyBamke KOE e KapaKTepH-
3Wpa co CyOpeTHHAJIHH KpBapema W ekcynmaTth. Mako
3a00JTyBalETO MOXKE Jla CE jaBH HE3a0CNIC)KHUTEITHO,
KJIaCMYHO BO KJIMHHWYKATa CJIMKA, C€ MaHU(ECTHpa co
Cy0jeKTHBHU TeroOu3apajd HaMmallyBamke Ha BHJIOT,
MojaBa Ha MYIITUYKH, ()CHOMEH Ha CBETKAmhe MM Me-
tamopdorncum.

Llen na mpyoom € eKCIUTMIUTEH MPHUKa3 Ha ClTydaj co
oBa 3aboiryBame, Ja ce HACOYM BHUMAaHHETO Ha HCTO-
TO, HITO OM MMAaJI0 EAYKATHBHO 3HAYCHHC 33 JICKAPHUTE
KOM Ce 3aHMMaBaaT CO IaTOJIOTHja Ha 3aJHUOT Cer-
MEHT Ha OKOTO.

Ilpuka3 Ha cayuaj. XKena Ha 56 roxm.Bo3pact, naBa
MOJIATOK 332 HaMaJIeH BUJI HA JIBETE OYH, MOBEKE H3pa-
3€H Ha JECHOTO OKO. AHAMHECTHUYKH IPBUTE MPOOIEMH
nounasne ox npexd 10 roguHM, CO HaManyBame Ha BU-
JIOT Ha OJIM3MHA.

Ha mpernen HajmoOpata Kopermpana BHIHA OCTpPHHA
Ha gecHoto oko (BCVA) 0,02 cc; u Ha J€eBOTO OKO
BCVA 0,5 cc. IHTpaoKynapHHOT MPUTHCOK 000CTPaHO
oeme 14, 6 mmHg, a OMOMHUKpOCKOITHjaTa Ha TIPEIeH
CETMEHT CO ypeJleH HaoI.

Ha ouHOTO JHO MakyJa JiyTea co U3pa3eHu arpoduy-
HU MPOMEHU Ha NUTMCHTCH CIUTCI U CUTHHU XUIICP-
MUTMEHTAIMH, CO PETKH JIPY3H, aTpOQUIHN TpOMEHH
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Ha XOPHOKAIIMIAPHCH CO EKCIO3HUIIMja Ha TOJEeMHTE
KPBHH CaJIOBU Ha Xxopoujea. Bo mpeekBaTopujaIHUOT
mpefiel U Ha eKBaTOp, MOCEOHO TEMITOPATHO BHIVIH
ce aro()UuHH [TPOMEHH Ha XOPOH/ea CO MPUCYCTBO Ha
OenmuuecTy Ipy3eHOBUIHU TpoMmeHu. Ha mepudepuja
Ha OYHOTO JIHO, BO IIpENeNl Ha €KBaTOp KaKo U aHTe-
PHOPHO, BUUIUBH C€ FOJICMU XEMOPArHYHU 30HH JIOKa-
TU3UPaHN CYOPETUHAITHO CO 30HU Ha CyOpeTHHaIHA (hHO-
po3a BO OOJHK Ha CHBO OSMTUYACTH TUTXKH WIH CO TPa-
KacCT M3IJIE/ KOM JIECHO ja HAJWTHYBAAT PETHHATA, a TIPHU-
CYTHH Ce 1 30HH Ha CEPO3HO OIJICITyBabe HA PETHHATA.
Ha OLIT npecex (OCT Topcon 3D 2000) mpucyrHa ¢
u3paseHa arpoduja HA TNUTMEHTHHOT CIUTEN H
XOpHOKAIMJIAPUC CO XUneppedIeKcrja Ha Xopouiea U
BUJ/UIMBH JIAKyHAPHU IMPOCTOPH HA TOJEMHTE KPBHH
cagosu. Ha OIIT aurworpadujara (OCT-A Topcon
Atlantis) ue ce 3abenexaHn BaCKyJIapHU IMPOMEHH Ha
peTruHaTa ¥ XOpOou/ea i HOBOCO3/1a/IcHa KPBHA MPEKa.
3HauajHO € JeKa MalueHTKaTa ce JIeYd O] XUIIePTEeH-
3uja ox 2002 roauHa, a oA Mpeld OCyM TOAMHHU € Ha
Jjan3a.

3akiy4ok. [Ipukaxan e ciry4yaj co peTKo, HeBOOOUYaeHO
3a00JyBame, Koe MOXKe Ja IpeTCTaByBa 3HAYAcH JU-
jarHocTHukH mpoodiieM. McToBpeMeHo 3a00IyBameTo €
4yecTa MPUYKMHA 33 HAPYIIYBamhe HAa BHIHATA OCTPUHA,
3a KO€ ce yIITe HeMa CTaHIapAu3upaH MPUCTAIl BO
HEroBOTO JieKyBame. OTTyKa, UMajKi TH BO MPEIBHUL
HaBEJICHUTE JIMIICMH, [IPEIIO3HABAHETO HA OBOj CHTHTET
€ o7 moceOHO 3Haueme BO O()TaIMOJIOMIKATA MpaKca.
OBoj Tpyx, MpeKy NpHKa3 Ha cydaj CO MU3JI0XKEHA JI0-
KyMEHTaIlHja € o]l MoceOHO 3HAYCHE 3a JICKapuTe KOU
ce 3aHMMaBaaT CO OBaa I1aTOJIOTHja.

Kityunu 360poBu: neprdepHa eKCyIaTiBHA XeMOparuiHa
xoproperunonatija (PEHCR), nerenepammja Ha Maxkynara
Bp3aHa 3a Bo3pacta (ARMD), monumonaHa XopounamiHa
Backynomnaruja (PCV), antu BEI'® (anti-VEGF)

Introduction

Peripheral exudative hemorrhagic chorioretinopathy
(PEHCR) is a rare disease which is manifested by
subretinal hemorrhage and exudates. The lesions to a
certain level resemble those manifested in age-related
macular degeneration, but in this case they appear in the
peripheral segments of chorioretina. It is an unusual
degenerative process in the retinal tissue, which has to
be taken into consideration versus vasoproliferative
masses, melanomas or similar changes in chorioretina.

Case report

A 56-year-old woman was referred to the University

Clinic of Ophthalmology due to decreased visual acuity
involving both eyes, more prominent in the right eye.
The best corrected visual acuity was BCVA 0.02 in the

right eye and BCVA 0.5 in the left eye. Intraocular
pressure was measured by Schioetz and its value was
14.6 mmHg in both eyes. Biomicroscopy of the anterior
segment showed a normal finding. Corpus vitreum was
with prominent degenerative changes, and blood ele-
ments diffusely spread were visible in the right eye.
The Optic Nerve Head (PNO) in the fundus was with
normal color at retinal level. Vascular arcades had signi-
ficant sclerotic changes and signs of arterial hyperten-
sion. Macula lutea was with distinct atrophic changes
in the pigment epithelium and tiny hyperpigmentations,
with few drusen, atrophic changes in choriocappillaris
with exposition of the large blood vessels. In both, the
pre-equatorial segment and the equator, especially tem-
porally atrophic choroid lesions with present whitish
drusen-like changes were observed (Figure 1).

Fig. 1. Fundus, right eye-atrophic and drusen-like changes, with
prominent large blood vessels in macula lutea

In the peripheral eye fundus, in the equator and ante-
riorly hemorrhagic zones were seen located subretinally
with zones of subretinal fibrosis shaped as grey-whitish
plaques or strip-shaped that easily elevated the retina,
but zones of serious retinal detachment were also
present (Figures 2 and 3).

Fig. 2. Fundus, right eye, temporal sector - zones of subretinal
fibrosis shaped as grey-whitish plaques or strip-shaped that
easily elevated the retina, and atrophic changes
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Fig. 3. Fundus, left eye, temporal sector-subretinal
hemorrhagic zones

OCT angiography revealed no vascular changes in the
retina and choroid or in the neovascularnetwork (Figure 4).
OCT angiography revealed no vascular changes in the
retina and choroid or existence of neovascularnetwork
(Figure 4).

Medical history revealed that patient’s first symptoms
appeared 10 years ago, with difficulty focusing on
objects that are up close. Eight years ago she experien-
ced onset of floaters in her right eye, and 6 years ago a
significant visual decreasein the left eye that was ma-
nifested as her seeing objects through a veil.

The patient has been receiving antihypertensive therapy
since 2002, and systolic values ranged from 180 to 220
mmHg and diastolic from 90 to 110 mmHg. Since
2010 she has been undergoing dialysis, which is being
conducted three times per week with anticoagulant
heparin therapy. The patient informed us about the treat-
ment of her sterility with hormone therapy that has
been going on for 19 years.

In consultation with a specialist in internal medicine,
the intra-arterial hypertension was treated and heparin
was substituted with fraxipane. Due to the small edema

The choroid was with atrophic and drusen-like chan-
ges, with prominent large blood vessels.

Due to patient’s kidney insufficiency, fluoroscein angio-
graphy was not realized. OCT of the posterior segment
with angiography was made (Figure 4).

OCT section revealed distinct atrophy of pigment epi-
thelium and choriocappillaris with hyperreflexia of the
choroid and apparent lacunar spaces in the large blood
vessels. In the left eye there were atrophic changes of
neuroretinal layers andbroadening of foveal umbo
were noticed in the right eye. In the left eye flattening
of foveal curvature with discrete edema in the inter-
plexiform cells and external granular layer with
thickening of the internal limited membrane were
observed (Figure 4).

in the macula of the left eye, therapy with anti-VEGF
was given, intravitreal bevacizumab (avastin).

The control check-up showed significantly reduced
hemorrhages with present large plaques and strip-like
fibrotic lesions subretinally. Visual acuity in the right
eye was BCVA 0.1 and in the left eye 0.6.

Discussion

Progressive exudative hemorrhagic chorioretinopathy
was described for the first time in 1962 by Resse and
Jones, and later this disease was also reported by other
authors by presenting several caseseries [1-3]. It is a
retinal degenerative process that develops in elderly
population and in majority of patients it affects both
eyes (30%). The disease is characterized by a symmet-
ric process [4].

Changes are usually located in the periphery, tempora-
Ily or in the lower segment of ocular fundus, but in
severe progressive cases they can also appear in other
sectors around fundus circumference. They are preva-
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lent in the European population and in females/Cauca-
sian females.

Some authors consider peripheral exudative hemorrhagic
chorioretinopathy as the peripheral version of age-rela-
ted macular degeneration, while othershelieve it a va-
riant of polypoidal choroidal vasculopathy (PCV) [5].
Although the disease may develop asymptomatic, the
classical clinical manifestations are subjective discom-
fort with visual decrease, onset of floaters, phenolme-
non of flashes or metamorphosia. Rarely the disease
can be accompanied with pain as a result of glaucoma
dueto angle closurethat arises frommassive peripheral
hemorrhages [4,6].

The ophthalmological finding is a spectrum of changes
that range from mild to more severe abnormalities,
which affect the peripheral retina. Retinal pigment
epithelial thinning with atrophy or hyperplasia of RPE
is observed, as well as ablation of pigment epithelium
with serous or hemorrhagic content, tears of the pig-
ment epithelium, presence of subretinal hemorrhages and
lipid exudates with consequent fibrosis. Sometimes
vitreous hemorrhage appears. Changes are seen in
peripheral retina, usually behind the equator involving
several quadrants. However, sometimes they are so
intense that can jeopardize the macula and can cause
impairment of the central vision. A large number of
authors have reported that these changes are very often
associated with central changes includingage-related
macular degeneration.

The severity and size of the changes in some distinct
forms can easily be misinterpreted for tumor choroidal
changes or for vasoproliferative tumors although they
differ by localization and echographic characteristics.
The disease is of unknown etiology, but age is consi-
dered to be a risk factor, and it has been observed and
presented in series of examined patients.

The medical history of systemic diseases and impair-
ments in our patient revealed information on systemic
hypertension and kidney insufficiency, and hence, the
patient has been on dialysis with heparin anticoagulant
therapy since 2010, three times per week.

Some authors emphasize the association of this disease
with age-related macular degeneration (ARMD) [1,3].
In a substantial number of patients lesionswere found
in ipsilateral eyesresembling macular degeneration,
and hence, some retina specialists think that PEHCR is
associated with ARMD because they share common
risk factors, but still a large number of retina specialists
make arguments against such relationship [1,3]. Some
of the mentioned authors think that PEHCR is a va-
riant of polypoidal choroidal vasculopathy (PCV). Based
on analysis of cases, they support the attitude that
individuals with PEHCR have PCV as an underlying
disease [6]. Correlation with PCV has been shown in
series of cases analyzed by Mantel et al. [3], where
50% had changes in the choroidal circulation, that is,

choroidal vasculopathy and no cases of choroidal neo-
vascularization were observed [3].

Due to unknown etiological factors of the disease and
the expression of clinical signs and symptoms in pro-
minent forms that might be related to life-threatening
diseases, this disease has to be diagnosed and differ-
rentiated from these forms as in the case of malignant
choroidal tumors or vasoproliferative tumors. Echo-
graphic finding has special characteristics in PEHCR,
regarding the appearance, spreading and localization
as well as echographic acoustic quality of the lesions
and reflectivity of the lesions. Fluorescein angiogra-
phy, if applicable, is important, and of particular impor-
tance is angiography with indocyanine green (ICG) in
detecting abnormalities in choroidal vascular network.
Although there is no defined standard therapy for this
disease, the applied method of management is anec-
dotal. The disease in certain cases that are less clinica-
Ily manifested can resolve, and hence observation is
the method of management of the patients. In case of
vitreal bleeding vitrectomy can be made, and recent-
lythe affected eyes have been treated with intravitreal
injections of anti-VEGF agents in cases of neovascular
membrane with macular exudate, which is the cause of
vision decrease [7,8].

Conclusion

We have presented a case of a very rare, unusual di-
sease that can pose a diagnostic problem. At the same
time, this disease is a common cause of visual acuity
impairment that is difficult to be managed. Having in
mind mentioned aspects, awareness of this entity is im-
portant in the ophthalmology practice. Presenting this
explicitly documented case is of special importance for
doctors who are involved in this type of eye pathology.

Conflict of interest statement. None declared.
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In memoriam

ITpo¢ a-p Bnaguvmp LBeTanos
(1935-2019)

IIpo¢. n-p Baaguvmp LlBeranoB e popen 1935
ropuHa Bo Ckorje, Kajie TO 3aBplIyBa OCHOBHOTO M
cpeqHo oOpazopanue. Ha MenuuuHcKuOT hakynret
B0 Ckomje numtomupan Bo 1961 roguna. Ox 1962 o
1965 roguxa paboTu Kako OMUIT JieKap BO 3ApaBCT-
BeHaTa CTaHWIA Ha pymHUKOT Pamyma. Bo 1967 ro-
IWHA ja 3aBpIIlyBa CHelyjan3anyjaTa Mo MeulHa
Ha Tpy#oT, a Bo 1970 roguna maructpupa Bo llko-
JaTa 3a HapofHo 37ApaBje "Aunpuja UlTamnap"Bo
3arpe6 co 1ITO cTaHyBa NIPB MAaruCTEP MO MEMIIH-
CKM Hayku Ha MeauHCKuOT pakynTeT Bo Ckorje.
Bo 1979 roguna nokropupa Ha MefuiHCcKIoT ¢a-
kyaTeT Bo CKollje Ha TeMa aJeprucku ajJBeouT, a
HeroBaTa AucepTanyja Off HEKOM CKaHJMHABCKU aB-
TOpHU € HapeueHa "MakefJOHCKa CTyAuja 3a ajlepruc-
kot anseosaT". Bo 1984 rop. ro mobmsa 3BameTO
CYIICTIEIIMjaJTUCT TIO aJIeproJIoTHja M KIIMHUYKA MMY-
HoJIOTHja, a BO 1993 cyncrnenujanuct 1o ajaeprojaori-
ja u mynMornoruja.

IIpod. LiBeTanoB e ocHOBOMONOKHUK Ha WHCTHTY-
TOT 3a MemunuHa Ha Tpy#oT (1972 rogwHa) W mop
HETOBO PaKOBOACTBO MIHCTUTYTOT ro foOKMBa HOBUOT
00jeKT CO ONTHMAaJIHU YCJIOBH 3a paboTa M CTaHyBa
HacTaBHa 0a3a Ha MeUIMHCKIOT (DaKyJITeT.

IloBeke aWjarHOCTWYKA METOAM BO OOJIACTHTE Ha
MeQIIHATA Ha TPYAOT, MyJIMOJIOTHjaTa ! aJleproiio-
rujaTa 3a IpB MaT Kaj Hac ce BOCIIOCTaBEHH Off TPod.
LiBeTaHOB, a HEKOM Off HUB U [IEHEC CE IPUMEHYBAaT.
Bo 1967 roguaa ja BoBegyBa MofepHaTa (hyHKIAO-
HaJlHa IMjarHOCTHKa Ha PeCNUpaTOPHUOT CUCTEM, a
CyMHpaHWTE WCKYCTBa Off "MajaTa CIpoMeTpuja"
ru 06jaByBa Bo 1969 ropn. Pesynrarure, mak, ox mpu-
MeHaTa Ha KOXHUTE TeCTOBH CO ajiepreHu off paboT-
HO MECTO BO JIeTeKIIFja Ha OpOHXHjaJlHaTa acTMa Ipu
eKCro3uiidja Ha OpalllHeHa TpaliHa Th 00jaByBa BO
crcanreTo "Allergie und Asthma" Bo 1970 ropuHa.
Bo 1976 roguHa ro BococTaByBa TECTOT 3a OApeny-
Bame Ha NPELWIUTUHCKY aHTHUTEJA CO [IBOjHA MMY-
Honmy3uja Ha rern-arap, Bo 1978 rognHa MHIUPEKT-
HHMOT TecT Ha 0a3ocmiHa AerpaHyinanmja (BO Toa
BpeMe aKkTyeJIeH 3a MEHUIMINHCKATa U MEeINKaMeH-
TO3Ha mpeoceTBocT), a JIM® Tector BO ujarHoc-
THKaTa Ha NPO(ECUOHATTHUOT KOHTAKTEH AEPMaTHUT
Bo 1980 roguna. Bo 1991 roguna Bo MHCTUTYTOT 32
MEZIMIMHA Ha TPYAOT OTIOYHATU CE aepONaJMHO-
JIOLIKWTE UCTpaxyBamwa, a 1993 roguna ce myOnunu-
paHu u mpBuTe pesyaraTu 3a rpagor Ckomje. Bo
1994 ropguna, nax, ja BoBegyBa pUHOMaHOMETpHjaTa
KaKo BaxKeH TeCT BO JIMjarHOCTMKAaTa Ha aJepruc-
KHOT PHUHHT.

On 1993 roguHa € penoseH npodecop Ha Karenpara
MO XWIMeHa W MeIWIMHA Ha TPyAoT Ha MenuiyH-
cknoT akynret Bo Ckomje. MicToBpeMeHO € BKITy-
YeH BO HacTaBaTa Ha CyICHENHjajHOCTa MO alepro-
JIoTHja M MyJIMOJIOTHja, KAaKO ¥ Ha MOCIIEUNIIOMCKH-
Te CTYAUU Ha MeUIMHCKUATE pakynTeTn Bo JbyOiba-
Ha u CapaeBo. Bo TekoT Ha cBojaTa akajeMcKa Ka-
prepa OuIl YiieH Ha TOBeKe CIEjaTICTIYKI KOMVCHH,
KaKO ¥ MEHTOp M WIeH Ha KOMHUCHH 3a ofiOpaHa Ha 110-
BEKE MAarucTepCcKu TPYIOBU U JOKTOPCKU [AUCEPTALMU
Ha MemmuHcKNOT hakynTeT Bo CKorije.

YpenHuK U IpB aBTOp € Ha MOHOrpaduure: "3apaB-
cTBeHa cocroj6a n paborHa criocooHocT" (1989), "Co-
mjanHa MenunuHa-Health promotion” (1995), " Anep-
ruckn Gomecru-nekyBame” (1998), "MakenoHcKn Ha-
IMOHAJleH KOHCEeH3yC 3a aneprucku puHuT" (1999),
"Crnemcprana mmynotepanuja” (2001) n " Anepruc-
kute 6onectr Bo P. Makegonuja" (2006), usnane-
Hu Bo Ckomje. Toj e exnen o aBropure Ha "Make-
MOHCKHMOT HAI[IOHAJIeH KOHCEH3YC 3a WjarHo3a u
JIeKyBalke Ha acTMa M XpOHWYHATa ONCTPYKTUBHA
6enonpobHa 6onect" (1999) u Ha yue6GHUKOT "Kimn-
Hruka aneproaumja" (Codpmja, 2001). Ipod. LiBe-
TaHOB € HOCUTEJ Ha J[Ba MPOEKTa 3a eNMUAeMHUOIIO-
rujata Ha anepruckuot puHaT (1993/1994), mynTu-
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[EHTpUYHATa CTymuja 3a OpoHxuwjamHa actMa (1995/
96) u IIpoekToT 6p. 400998 on0OpeH u pUHAHCH-
paH ox MUHKMCTEPCTBOTO 3a OOpa30BaHUE U HayKa
Ha P. Makengonuja HacioBeH kako "Emmpemmosor-
KM KapaKTepHUCTUKU Ha alleprucKUOT PUHUT BO P.
MakeqoHrja BO Kopejanyja co MoJIeHCKaTa MHUK-
podmopa" (1998-2003). ABTOp WM KOABTOp € Ha
noseke off 200 CTpy4YHM ¥ HayYHU TPYJOBU IPE3ECH-
THpPaHU WM 00jaBEHU BO 3€MjaBa M BO CTPAHCTBO.
Bun npetrcenaren Ha [IpBHOT MakeTOHCKN UMYHO-
nommku KoHrpepe (1996) m Ha MakeoHCKOTO 31py-
>KeHHe 3a 0a3uyHa, KIMHAYKA UMYHOJIOTHja U ajep-
ronoruja (M3BKHMA) Bo ieposiot o 1996 o 2000
TOJIMHA.

JloOUTHHK e Ha HajBUCOKOTO Npu3HaHUe Ha Make-
JTOHCKO JIeKapcKo APymITBO 3a 1996 roquna.
Temxko e ma ce catu pakToT Aeka mpod. Lse-
TaHOB HE € MoBeKe Mery Hac. MeIuiuHCKHOT (ha-
KYJITET 3aceKorall Ke My ocTaHe GliarofapeH 3a ce
IITO HAIlpaBH CO CBOjaTa MOBEKeElCHICKA UCTPajHa
U camonperopHa padora. Bo ucro Bpeme, nouuty-
BAaHMOT W CAaKaHMWOT MPOecop OCTaHyBa f1a KUBEe
BO CIIOMEHHTE M CeKaBamaTa Ha HETOBUTE MHOTY-
OpOjHHU CTY/ICHTH, CIIeIAjaJIn3aHTH, MATUCTPAHTHU U
TOKTOPAHTH.

IIpod. n-p Jopaan MunoB



YIIATCTBO 3A IIPNJABA HA TPY1 O1 COPABOTHMLIUTE HA MMII

"Makenoncku mepuiacku npersief” (MMIT) e cTrpyyHo cnmcanme Ha MakegoOHCKOTO JIEKapCKO
APYIITBO, TPBEHCTBEHO HAMEHETO Ha JIEKapUTE Off OIIITA MPaKTUKa, CIEIHjaTUCTUTE Off OfJICITHUTE
MEIUIMHCKY MUCHUILUIMHA ¥ UCTPakyBauuTe BO obJjiacTa Ha 0a3WYHATE MEUIIMHCKYU U APYTU CPOJHU
HAYKHU.

CrniucanueTo r'u uMa cjeflHuBe pyOpUKH U KaTeTrOpuH Ha TPYAOBU:

N3BopHu Tpya0BH

CoomuryBama 3a KIMHHYKH 1 JJA00PaTOPHCKHN HCKYCTBA

IIpuka3n na cxyvan

Op npakTika 3a npakTHKa

Enykatnsan cratun

Bapuae (nucma oa pepakumjata, onwTecTBeHa XPOHMKA, NPHUKAa3d HAa KHWUTHW, W3BEIITaW Of
KOHI'PeCH, CHMITIO3MYMH U IPYTHU CTPyYHH coOupu, pyopukara ,,Bo cekaBame,, 1 Ap).

QUM A WNRE

H3BopHuTEe TpymoBUM MMaaT Oeljie3u Ha HAYYHU TPYAOBH, JIOJ€Ka TPYHOBUTE KaTErOpU3MpPaHU BO
pyopukute 2-5 numaat 6ee3u Ha CTPYYHH TPY/IOBH.

Bo MMII ce o6jaByBaaT TpymoBu Ha wieHoBuTe Ha MJIJ] mnm Ha 4YJIeHOBM HA JAPYTUd CTPYUYHU
3pYyKeHHja. ABTOPUTE CE€ OJTrOBOPHM 3a MOYUTYBAHETO HAa €THMYKHUTE Hayesla IpU MEAULIUHCKHUTE
UCTpaXXyBawa, 4 W3HECEHUTE CTaBOBM, U3BEICHU O] aHANK3aTa Ha COICTBEHHUTE PEe3yJNTaTH, HE ce
HY>KHO U cTaBOBHU Ha Pemakumjata Ha MMIT.

Pepakumjata ru ucnpaka pakoONMcUTE Ha CTPYYHA pelieH3uja; pereH3eHToT (ute) u Pemaknujara ja
ompefnienyBaaT AeUHUTABHATA KaTeropu3alyja Ha PaKOMUCOT KOj € mpudaTeH 3a mNevyaTeme.
PepakuujaTa ro 3agpyBa npaBOTO paKOMKUCUTE f1a TU MeYaTH CIIOPEN] PeleH3UPAHUOT MIPUOPUTET.
YmnarctBoro 3a copaborHuiiutre Ha MMII e Bo cormacHoct co BaHkyBepckuTe mpaBuia 3a
n3eiHaYeHN Oapama 3a pakoNUCUTE KOM ce MpaKaaT 10 OMOMEIMIMHCKUTE CIIUCaHUja.

1. TEKCT HA PAKOIINCOT

CuTe pakomucH ce ucmpakaaTt BO eJEKTPOHCKa (popMa Ha eJIeKTpoHcKaTa afipeca (e-mawn) Ha MJTJT-
MMII, co gBOEH mpopes U HajMHOTY 28 pefoBH Ha CTpaHuua. TpydaoT ce MojHecyBa Ha AHTIIMCKU
jasuk JnaTtuHU4eH (oHT Times New Roman ronemmHa 12 M ancTpakT Ha MaKeJOHCKH ja3uk. JleBo,
rope ¥ oy Tpeba fa ce ocTaB ClI00OJHA MAapruHa Off HajMasKy 3 cM, a IecHO of 2,5 cM.. Pegauor
Opoj Ha CTpaHMUIUTE ce MUIIYBa BO JECHUOT TOPEH aroJ.

Pakomucor Ha TpynoT Tpeba fa € NpUApPYKEH CO MUCMO HA NMPBUOT aBTOP, CO M3jaBa JeKa UCTHOT
TEKCT HE € BeKe 0o0jaBeH WM MOjHeceH/NpudaTeH 3a mnevaTeme BO APYro CHHUCaHUe WM CTpydYHa
nyOnuKalyja u co MOTBPJia fieKa PaKOMUCOT € MperiiefiaH M Of00peH Off CUTe KOABTOPH, OTHOCHO CO
NpUAPY>KHA IeKJapalyja 3a eBeHTyalleH KOH(JIUKT Ha HUHTEPECH CO HEKOj Off aBTOPHUTE.

HacnoBnara crpana Tpe6a Ja WMa: HacllOB Ha MaKEJOHCKW W aHTJIUCKU, UMHIba U TPE3UMUEba Ha
aBTOpUTE, KAKO W WHCTHTYIMUTE HA KOM WM TIpUIaraaT, IMHIaTa Ha aBTOPUTE W HACIOBOT Ha
ycTaHOBaTa ce MOBp3yBaaT CO aparncky OpOjKU; aBTOP 3a KOPECHOHAENHja CO CUTe AeTau (Tel. e-
Mami); KaTeroprja Ha TPYAOT; KPAaTOK HACJIOB (O 65 KapaKTepH 3aeHO CO MPa3HHOT MPOCTOP);
Kako W MH(pOpMaIyja 3a TPUIOHECOT 3a TPYAOT Ha CEKOj KoaBTOp (Wjeja, nu3ajH, coOMpame Ha
MOJATOINH, CTATHCTUCTHYIKA 00pabOTKa, MAITYBAakEe HA TPYOT).

HacnoBoT Tpeba KOHIIM3HO J1a ja u3pa3u cofpKuHaTa Ha TpyAaoT. Ce mpenopadysa fia ce u30ersyBa
ynotpe6a Ha KpaTeHKH! BO HACIIOBOT.

M3BopHuTE TPYAOBH U COONIITYBAKATA 'O UMAAT CJIEAHUOB (pOpMalleH pefocye]l: HacJOBHA CTpaHa,
M3BaJIOK Ha MaKeJTOHCKY ja3uK (BOBEM, METOM, PE3yJTaTH, 3aKIYUYOK) CO KIyUYHH 300POBH, N3BATOK
Ha MaKEJIOHCKHU ja3MK CO KIIy4HU 300pOBH, BOBEJ], MAaTEPHjal U METOAY, PE3YNTaTH, NUCKyCHja U
3aKJIy4yolL, JUTEepaTypa U Npuio3n (Tabenu, rpaduiyl U CIUKU) U JIETEHAU 32 MPUIO3UTE BO €fleH

dajn.



IIpuka3nTe Ha ciaywyam TpeOa [a copp:KaT BOBEJ, AETAJNEH NPUKa3 Ha CIydajoT, AUCKYCHja CO
3aKJIy4OK U JIUTEpaTypa co NpUIo3u.

N3BagoKkoT Ha MaKeTOHCKH ja3uk Tpeba J1a copku HajMHOry 250 300pOBU U fla Oujie CTPYKTYypUpaH
CO cuTe OUTHM YMHUTEIN M3HECEH! BO TPYAOT: BOBEN CO IETa Ha TPYHOT, METOAOT, pe3yaTaTu (co
HYMEPHWUKH TOIaTOI¥) U 3aKJIyJOId. 3aeJHO CO M3BAJJOKOT, Tpeba jja ce OCTaBaT 0 5 KIIyJHH,
MHJIEKCHU 300pOBH.

N3BafokoT Ha aHIVIMCKH ja3UK MOpa Jla € CO COJPKMHA UIEHTUYHA CO COfIp>KMHATa Ha U3BaIOKOT Ha
MakeqoHcKHY ja3uk. Kiyunaure 360poBu Tpeba a ce Bo corsacHocT co MeSH (Medical Sibject Headings)
aucraTa Ha Index Medicus.

BoBegoT Tpeba jja mpeTcTaByBa KpaTOK W jaceH MPUKa3 HAa UCIUTYBAHHOT MPOOJIEM U LEJIUTE Ha
HCTPaXKyBameTO, CO HAaBEIyBathe Ha ETUYKMOT KOMUTET OTHOCHO MHCTHUTYIMjaTa KOja IO Ofo0puiia
UCMUATYBamkeTO (KIMHUYKA CTyAdja Koja ce paboTu croped NPHHIUINHATE Ha XEeJICMHIIKATa
lieKJiapanyja 3a NalieHTUTe U HUBHUTE TIPaBa).

Mertomure Tpeba ga 6GugaT TOYHO HA3HAYEHH, 32 J1a CE OBO3MOXKH MOBTOPYBamke Ha MPUKAKAHOTO
uctpaxkyBamwe. Oco0eHO € BaKHO [la ce Npenus3upaaT KpPUTEPUYMHUTE 3a CcelleKnuja Ha
OTICepBHpAHUTE CiIy4yaW, BOBEJEHUTE MOAU(UKANNKA Ha BeKe MO3HATUTE METOAu, Kako W
uneHTn(UKaNja Ha YHNOTPeOCHHUTE JIEKOBH CIIOpPEl TE€HEPUYHOTO HUME, JO3UTe W HAYMHOT Ha
aJIMIHHCTpaLHja.

PesyaraTure TpeOa fa ce mpHKaxaT jacHO, IO JIOTHYEH pepociefl. Pesynrature ce m3HecyBaaT BO
cranpgapaaute CU epuaunm. Bo TekcTor Tpeba ja ce Ha3HAauW ONTUMAIHOTO MECTO Kaje Ke ce
BMETHAT TabeNuTe W WIyCTpalunuTe, 3a a ce n30eTHe HEMOTPeOHOTO MOBTOPYBAakE HA M3HECEHUTE
nofaTony. 3Ha4ajHOCTa Ha pe3yJTaTuTe Tpeba fma ce 06padoTh CTaTUCTUIKH, CO JIeTaJIeH ONMUC Ha
yIOTpeOeHUTE CTATUCTHYKY METONIA Ha KPajoT Ha IETOT MEeUiOOU.

JIuckycnjara Tpeba fa I'M HMCTAaKHE MMIUIMKALUMUTE Off JAOOUEHWTE pEe3yNTaTH, CIOPEAECHU CO
IOCTOJHUTE CO3HAHMUja 32 UCTIUTYBAHUOT MPOOIEM.

3akaydomure Tpeba ga He 6umaT nogonru of 150 360poBu.
2. [IPUH/IO3H

Kako npunor-gokyMeHTanuja Ha TPYIOBUTE NPENJIOXKEHN 3a IIeUYaTehe, MOXKe Jja ce JOCcTaBaaT Jo 5
nputora (Tabenu, OUrypu,/CIMKY - WITYCTPAIHN ).

TadennTe ce [ocTaByBaaT Ha KpajoT Ha TPYAOT BO UCTHOT (pajia. Cekoja Tabesna Tpeba 1a ©Ma CBOJ
HACIIOB U pefieH Opoj Koj ja MOBp3yBa CO TEKCTOT. XOPU30HTAIIHU M BEPTUKAJIHYU JIMHUY HA TabenaTa
HE ce [JO3BOJICHU; O3HAKUTE Ha KOJIIOHWTE BO TabejlaTa ce NMUIyBaaT CKPaTEHO MU CO cUMOOI, a
HUBHOTO O0jacHyBam€ ce NUIIlyBa Ha AHOTO Ha TabelaTa, BO BUJ Ha JIETEHA.

NnycrpanunTe ce JOCTaByBaaT co pefieH Opoj KaKo ClIMKa BO I[PHO-0ella TEXHHUKA, a CeKoja CIMKa
Tpeba fja e mpupyKeHa co JiereHaa (Ommuc).

Muxkpodororpaduure Moxe J1a COAp>KAT IOCEOHN O3HAKU BO BHJl HA CTpesIKu uiau cumboinu. [Tokpaj
OTIMCOT Ha CIIMKATa, MOpa Jia ce HaBeJe M 3roJIeMYBamkeTO M BUIOT Ha OOEHETO Ha MpenapaToT (ako
TOa BeKe He € HAallPaBEeHO BO CEKIMjaTa MAillepujan u mMeiioou).

Cute o3Haku Ha ¢ororpacpuure mMopa ja OupaT JOBOJHO TOJEMH, 3a Ja MOKE jacHO fia ce
pacno3HaaT M IO CMaJIyBalkbeTO BO IE€YaTHUIATA, NPU HUBHOTO BKIIYUyBame€ BO IedaTeHaTa
CTpaHMIA Ha CHUCAHUETO.



3. JIUTEPATYPA

LuTupanara nurepaTtypa ce NUIIyBa Ha KPajoT Ha TPYAOT IO 3aKJIYUYOIUTE, CO PeTHI OPOEBH COpPEN
penocaeoT Ha M0jaByBalkE€TO HA IIUTATOT HA TEKCTOT HA TPYAOT CTaBEHU BO CpEJHU 3arpajau u 6e3
npocTop Mef'y HUB (aKO ce mociieloBaTe TH Tpeba Aa ce TIOBp3aHM CO PTUYKA, HA TIp. [3-6]).
JlurepaTyparta ce qUTUpA Ha CICHUOB HAUMH (KpaTEeHKHUTE 3a HACIOBHUTE Ha CIHMCaHWjaTa Tpeba nia
ce cnopep iucrata npudgareHu vo Index Medicus):

a) ciuawuja 60 cuucanue (ce HaBeAyBaaT CUTE aBTOPH, aKO I'M MMa J10 4 WJIM TIOMAJIKy; aKO TH UMa
noBeKe of] 4 ce HaBeyBaaT NMPBUTE 3 aBTOPH U ce mofasa: u cop.) Neglia JP Meadows AT, Robison LL et
al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6.

0) 3aeoHuuKu aguiop

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

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

r) Uoznasje 60 KHU2a uau Monozpaduja

Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr, Sodeman
WA, Ed. Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-72.

IIpBuTe oTnevyaTony Ha TPYAOBUTE UM ce ITpaKaaT Ha aBTOPUTE 3a KOPEKIIUja: aBTOPUTE CE JJOILKHU
KOPUTMPAHUOT OTIEYATOK Jja 1 ro Bpatat Ha Pepakuujata Ha MMII Bo pok on 2 feHa.

Anpecara na Pepakuujara
Ilame I'pyes 6p. 3
I'papcku sup 610K I,

1000 Ckorje,

Ten.: ++ 389 02 3162 577

Enexkrponcka anpeca (E-mann): mld@unet.com.mk

M3BectyBame 3a yienosure na MJI{

CuTe wTO cakaaT u Hatamy pa ro gob6usaat cnucaHumeTo Tpeba Aa ja Mmaart ynnateHo
yneHapuHata 3a 2019 roguHa BOo BucuHa on 600 geHapu v 3a Toa Aa ja uHcgpopmupaar
CTpy4YHaTa cnyx6a Ha MakegOHCKO NnieKapCcKo APYLUTBO, MMCMEHO unu npeky tenedoH.

DeTtanHn uHdopmauum moxete na anoobuete Ha TenedoHoT Ha [pywTBoTo 02 3 162 557.
N3BecTyBame 3a penensenture 3a MMII

Bo cknag co npaBunHukotr Ha YKUM peueH3eHTUTe LUTO HaBpeMEHO M OAroBOPHO Ke ja
opgpaboTaTt peueH3ujata ke gobujat 0.4 6oaa Kom ce cobupaat 3a yHanpeagyBawe BO

akagemckuTe 3Bawa. bogoBuTe MoxaTt ga ce gobujaTt u peTporpagHo npeky noGapyBake
Bo MJ1 - 3162 557.
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