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[Mo3uB Ha peknamuparse y 2010. rognHu

Y npuavum cMo Aa BaM NMOHYAMMO MOryRHOCT OrfalliaBarba U peknamMmpara nponssoga v ycnyra y
yaconucy ,,BojHocaHuTeTckn nperneq” (BCI). To je cMrypHO Hajbo/bM BUA U Haj3aCcTyN/beHNjU HauMH

yno3HaBaka EBEHTYA/THUX KOPUCHMKaA Ca BallnM yCiyrama 1 npon3sojmnma.

Yaconuc ,,BojHocaHUTETCKM npernes”, 3sBaHUYHN OpraH fekapa u dpapmaueyta Bojcke Cpbuje,
Hay4HO-CTPYYHOr je KapakTepa W OO6jaB/byje pafoBe M3 CBMX 06/1aCTV MefUUMHE, CTOMaTonornje u
(hapmaumje. PagoBe paBHOMpPaBHO 06jaB/byjy CTPy4YrbauyM M3 BOJHUX M LUMBUIHMX YyCTaHOBA M W3
MHOCTpaHcTBa. LLiTamna ce Ha CPMCKOM M EHrNIeCKOM je3uKy. Yaconmuc m3nasv HenpekngHo of 1944,
roguHe [0 cafa. JefilMHM je yaconmc y 3em/bU Koju m3nasm meceqHo (12 6pojesa), Ha oko 100 ctpaHa A4
dhopmarta, a NOBPeMEHO ce 06jaB/byjy M TeMATCKM fofaumn (cynnemeHTw). MyTem pasmeHe WAM Npetnnarte
BCIM ce warbe y 23 3emmbe ceeTa. Pagose o6jaBbeHe y BCI-y nHaekcupajy: Science Citation Index Expended
(SCIE), Journal Citation Reports/Science Edition, Index Aedicus (Medling), Excerpta Medica (EMBASE), EBSCO

(npeko ose 6a3e BCIT je on line goctynaH of 2002. rogunHe y pdf dpopmaty) n Biomedicina Serbica.

LleHe peknama v ornaca y yaconucy ,,BojHocaHuTeTcKu npernieg” y 2009. roguHm cy:

1. | Ornac y upHo-6enoj TexHuum A4 dpopmarta 3a jefaH 6poj 20 000,00 gnHapa
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Angiotensin Il type 1 receptor gene polymorphism could influence
renoprotective response to losartan treatment in type 1 diabetic
patients with high urinary albumin excretion rate

Uticaj polimorfizma gena za AT1 receptor na renoprotektivnu efikasnost
losartana kod bolesnika sa dijabetesom tip I i poviSenom urinarnom

ekskrecijom albumina

Tamara Dragovié¢*, Boris Ajdinovi¢', Rajko Hrvagevi¢, Vesna 11i¢®,
Zvonko Magi¢®, Zoran Andelkovié*, TNikola Kocev

Military Medical Academy, *Clinic of Endocrinology, TInstitute of Nuclear Medicine,
iClinical of Nephrology, ‘Institute for Medical Research, Belgrade, Serbia; "School of
Medicine, Belgrade University, Institute for Informatics and Statistics, Belgrade, Serbia

Abstract

Background/Aim. Diabetic nephropathy (DN) is a clinical
syndrome characterized by persistent albuminuria, increas-
ing arterial blood pressure and progressive decline in glo-
merular filtration rate (GFR). When persistent albuminuria
is established, antihypertensive treatment becomes most
important factor in slowing the progression of diabetic glo-
merulopathy. The aim of this study was to examine if reno-
protective response to a short-term losartan therapy de-
pends on 1166 A/C gene polymorphism for its target re-
ceptor. Method. The study included 35 patients with dia-
betes mellitus type 1 and persistently high urinary albumin
excretion rate (UAE: > 30 mg/24 h), genotyped for the
1166 A/C gene polymorphism for the angiotensin 11 type 1
receptor (AT1R). The participants were segregated into 3
genotype groups according to combinations of A or C al-
lele: AA(16%), AC(15%) and CC(11%). The patients re-
ceived losartan 50 mg daily for 4 weeks, following 100 mg
daily for another 8 weeks. At baseline and after 12 weeks of
the treatment period UAE, blood pressure, GFR and filtra-
tion fraction (FF) were determined. Results. After 12
weeks of the treatment with losartan, albuminuria was re-
duced from baseline by 9% [95% confidence interval
(CI): 1-17, p=10.039] in the AA genotype, and by 11%
(95% ClI: 6-17, p=0.0001) in the AC genotype. Losartan

Apstrakt

Uvod/Cilj. Dijabetesna nefropatija (DN) je klini¢ki sin-
drom koji karakteriSu trajna albuminurija, poviseni krvni
pritisak i progresivno snizenje jacine glomerulske filtracije.
Kada se pojavi trajna albuminurija, uvodenje antihipertenzi-
vne terapije predstavlja najvazniji faktor za usporavanje

treatment reduced albuminuria in the CC group by 5%
(95%CI: -13-22, p = 0.47). Glomerular filtration rate re-
mained unchanged in all genotype groups. Filtration frac-
tion was significantly reduced from baseline by
0.018 £ 0.024 (p = 0.012) only in the AC genotype. In the
AA genotype, FF was reduced from baseline by 0.017 +
0.03 (p =0.052), and in the CC genotype by 0.01 + 0.008
(p=0.092). In the AA group, systolic blood pressure de-
clined from 136 £ 24 mmHg at baseline, to an average of
121 + 18 mmHg at the end of the study (p = 0.001). The
AC group achived reduction from 131 = 10 mmHg at base-
line to 115+ 7 mmHg (p = 0.001) during the investigation
period. In the AA genotype group losartan reduced diastolic
blood pressure from 86 +£13 mmHg at baseline to
78 £ 8 mmHg (p =0.004), and in the AC genotype from
88 = 5 mmHg at baseline to 11.7 £ 5.6 mmHg during the
investigation period (p = 0.001). In the CC genotype dia-
stolic blood pressure reduction remained nonsignificant
(p = 0.066). Conclusion. The results of our small sample
size study provide the evidence that 1166 A/C AT1R poly-
morphism could be associated with the renoprotective re-
sponse to losartan therapy.

Key words:
diabetes mellitus, type 1; diabetic nephropathies;
polymorphism, genetic; angiotensin I1; losartan.

progresije dijabetesne glomerulopatije. Naa studija imala je
za cilj da ispita u kolikoj meri je renoprotektivni odgovor na
leenje losartanom, blokatorom receptora za angiotenzin I,
uslovljen polimorfizmom gena za njegov ciljni receptor.
Metode. Ispitivanjem je bilo obuhvaceno 35 bolesnika sa
dijabetesom tip 1 i trajno povisenom urinarnom ekskreci-
jom albumina od preko 30 mg/24 h. Ispitanici su le¢eni lo-
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sartanom u dozi od 50 mg dnevno tokom Cetiri sedmice,
nakon Cega je doza povecana na 100 mg dnevno, narednih
osam sedmica. Na pocetku ispitivanja i nakon 12 sedmica
le¢enja izmerene su vrednosti dnevne urinarne ekskrecije al-
bumina (UEA), jatine glomerulske filtracije (JGF), glome-
rulske filtracione frakcije (FF) i sistemskog krvnog pritiska.
U zavisnosti od postojanja A i C alela u okviru 1166A/C
polimorfizma gena za receptor tip 1 angiotenzina 11 (AT1R),
ispitanici su bili podeljeni u tri grupe (AA, AC i CC) radi ut-
vrdivanja razlike ispitivanih parametra na pocetku i na kraju
le¢enja. Rezultati. Posle 12 sedmica leCenja, losartan je sni-
zio albuminuriju za 9% [interval poverenja (IP) 95%: 1-17,
p = 0,039] u AA homozigotnoj grupi i za 11% (IP 95%: 6—
17, p=10,0001) u AC heterozigotnoj grupi. Redukcija albu-
minurije kod CC homozigota nije bila zna€ajna. Jacina glo-
merulske filtracije ostala je nepromenijena u sve tri genotip-

ske grupe. Terapija losartanom dovela je do znaCajnog sma-
njenja FF za 0,018 + 0,024 (p = 0,012) jedino u AC grupi,
dok se redukcija FF u AA grupi za 0,017 £ 0,03 (p = 0,052)
pribliZila statistickoj znacajnosti. Kod CC homozigota sma-
njenje FF nije bilo znacajno. U grupama AA i AC, postig-
nuto je visoko statisticki zna¢ajno sniZenje i sistolnog i dija-
stolnog krvnog pritiska (p < 0,01), dok sniZenje arterijskog
pritiska u CC grupi nije bilo znacajno (p > 0,05). Zakljucak.
Individualni renoprotektivni odgovor na terapiju losarta-
nom, bar jednim delom mogao bi biti uslovljen 1166 A/C
polimorfizmom gena za AT1R.

Kljucne reci:

dijabetes melitus, insulin-zavisni; dijabetesne
nefropatije; polimorfizam, geneticki; angiotenzin 11;
losartan.

Introduction

Diabetic nephropathy (DN) is a clinical syndrome char-
acterized by persistent albuminuria, increasing arterial blood
pressure and progressive decline in glomerular filtration rate
(GFR) '. When persistent albuminuria is established (over
30 mg/24 h), antihypertensive treatment becomes most im-
portant factor in slowing the progression of diabetic glo-
merulopathy. It is recommended that this therapy should be
started as early as possible, at the microalbuminuric stage,
even if the hypertension is absent °.

Extensive investigations have documented the key role
of the renin-angiotensin-aldosterone system (RAAS) in the
pathogenesis and pathophysiology of diabetic renal disease.
Angiotensin II (Ang II), the major effector of this system,
acts as the circulating vasoconstrictory hormone, as well as
paracrine peptide that modulates renal function. Most of its
effects are mediated via Ang II type 1 receptors, localisated
in glomerular vascular smooth muscle cells, mesangial cells
and on the luminal surface of tubular cells. This hormone
also has the fundamental role in starting and progression of
DN by its hemodynamic and non-hemodynamic effects °.

Angiotensin II type receptor 1 (AT1R) antagonists are a
group of antihypertensive drugs that act on the terminal cas-
cade of RAAS by selective binding to ATIR. This provides
more complete blockade of Ang II actions in systemic and
local manner, which is especially important in diabetic state
where the intrarenal RAAS activity is enhanced *.

Despite good glycemic control, lipid lowering agents
and antihypertensive treatment, these patients have 3-6 times
faster decline in renal function comparing to non-diabetic
patients °. One of the possible reasons for currently nonade-
quate renoprotective treatment and bad prognostic values, are
individual variations in response to the first-line therapy of
these patients. This variations could be genetically influ-
enced, due to the existence of polymorphisms within the
genes that encode for enzymes related with drug metabolism,
or genes for proteins of the physiological pathway on which
the drug acts ®’. Because of the central role of RAAS in
pathogenesis of DN, it would be important to evaluate the

type of genetic polymorphisms binding to this system, that
could influence individual renoprotective efficacy of drug
treatment.

As we mentioned before, most of the actions of Ang II
are mediated by stimulation of ATIR, including vasocon-
striction, regulation of the vascular tone and proliferative
processes in glomerule. Moreover, genetic variations of this
specific receptor can alter AT1R-mediated reactions by al-
tering its expression or structure "*.

This human receptor gene is composed of 5 exons and 4
introns with a length of more than 50 kb. So far, various ge-
netic polymorphisms of this receptor gene have been re-
ported, but the best evaluated of all is the 1166 A/C single
nucleotide polymorphism (SNP). This SNP is an A/C trans-
version in the 3' untranslated region of the gene °. There is a
growing evidence to suggest that the 1166 A/C ATIR poly-
morphism is implicated in higher risk for cardiovascular
events, and the C allele became serious candidate for genetic
variations that lead to enhanced activity of systemic and/or
paracrine RAAS '“". Considering previous studies, treat-
ment with ATIR antagonists could overcome some other
forms of polymorphisms '“'"°. We, therefore, wanted to
evaluate if the renoprotective effect of losartan could be in-
fluenced by polymorphism of its target receptor gene.

Methods

Thirty-five patients, men (n = 20) and women (n = 15),
with diabetes mellitus type 1 and persistently high urinary
albumin excretion rate (UAE > 30 mg/24h) '® were included
in this study . Each patient underwent a detailed history,
physical and laboratory examination, in order to evaluate in-
clusion and exclusion criteria. Before enrollment, each pa-
tient was examined for urinary albumin excretion rate. All
patients fulfilled the following inclusion criteria: diabetes
mellitus type 1 more than 5 years; of over 18 years age and
persistently high albuminuria. The patients were excluded if
they had a history of congestive heart failure, malignant hy-
pertension, valvular heart and aortic disease, renal artery ste-
nosis, creatinin clearance less than 60 mL/min and earlier
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established persistent erythrocyturia and/or urinary infection.
Dietary intake of protein or salt was not restricted.

After evaluation for the inclusion criteria, the patients
underwent the measurement of renal hemodynamic parame-
ters and blood pressure. Then, the participants received two
daily oral doses of losartan: 50 mg daily in the first 4 weeks,
followed by 100 mg for another 8 weeks. After 12 weeks of
treatment, renal hemodynamics and measurement of blood
pressure and albuminuria were repeted. The subjects were
genotyped for 1166 A/C ATIR polymorphism, and subdi-
vided into three groups (AA, AC and CC) in order to estab-
lish statistically significant differences in the examined pa-
rameters, before and after the treatment period.

Urinary albumin excretion was determined as the mean
values obtained in the two separate 24 h urine collections
using an immunonephelometric assay (BN 100 Dade Be-
hring analyzer) '°. It was measured at baseline and again af-
ter 12 weeks of the treatment.

Blood pressure was measured using mercury sphyg-
momanometar in the seated positon after resting for at least
10 minutes and was determinated as the average of three
measurements taken 5 minutes apart '’. During the treatment,
blood pressure was measured 24 h after the last dose.

Genomic DNAs were extracted with Applied Biosys-
tems 6 100 Nucleic Acid prep Station instrument. Concen-
tration of DNA was determinated by measuring the optical
density at 260 nm. The A1166C gene polymorphism was
analyzed by polymerase chain reaction (PCR) and subse-
quent restriction-endonuclease digestion according to de-
scription of Dzida et al '*. Polymerase chain reaction product

intercept. The results were standardized for 1.73 m® body sur-
face area, using the patients surface area at the start of the study.

Effective renal plasma flow (ERPF) was measured as
the uptake of 131-iodine-lebeled hippuran in the kidney, 1 to
2 minutes after the i.v. injection, with a correction for renal
depth and with background substraction *°. Filtration fraction
(FF) was determined by dividing GFR by ERPF '2.

All data were presented as mean + SD except for albu-
minuria, which was given as median (interquartile range).
The one—way ANOVA test was used to analyse between-
group and within-group differences. The paired Student’s t-
test was used to test the differences between the baseline
values and those after the treatment with losartan. The values
of albuminuria were logarithmically transformed, owing to
its skewed distribution, and then tested by the Student’s t-
test. A p-value less than 0.05 was considered statistically
singificant.

Results

The average age of the 35 patients with diabetes melli-
tus type 1 and high values of albumin excretion rate was
33 +£9 years, and the average diabetes duration was 16 £7
years. All patients were genotyped for 1166 A/C ATIR
polymorphism. Sixteen subjects had the AA genotype, 15
subjects had the AC genotype, while the rest four subjects
had the CC genotype in 1166 A/C AT1R polymorphism.

There were no significant differences in the clinical pa-
rameters before the treatment with losartan among three
genotype groups (p > 0.05) (Table 1).

Table 1

Baseline clinical characteristics of 35 type 1 diabetic patients with high values of
daily urinary albumin excretion segregated by genotype

Patients’ characteristics AA (n=15) AC (n=16) CC(n=4)
% +SD X £SD X £SD
Sex (men/women) 12/3 12/4 1/3
Age (years) 32+ 11 34+8 23+3
DM duration (years) 18£8 14+£7 13£2
BMI (kg/m?) 22.8+11.28 22.8+£2.33 22.4+1.95
HbAlc (%) 9.34+1.82 8.83+1.22 9.88+1.62
Albuminuria (mg/24h2)§ 99 (43-5838) 87 (45-830) 190 (45-854)
GFR (mL/min/1.73m") 97+ 19 96 £ 20 104 +£20
FF 0.18 £0.04 0.17 £0.03 0.19 £0.05
Systolic BP (mmHg) 136 £24 131 +£10 133 £19
Diastolic BP (mmHg) 86+ 13 88 +5 95+ 6

All data are expresed as means = SD except albuminuria. DM - diabetes mellitus; BMI — body mass
index; HbA1c — hemoglobin Alc; GFR — glomerular filtration rate; FF — filtration fraction; BP — blo-

od pressure; § median (minimum — maximum)

was visualized by electrophoresis on 2% agarose gel stained
with 2 pL of 10 mg/mL ethidium bromide solution.

Glomerular filtration rate was measured as the renal
uptake  of  99mTc-diethylenetriaminepentaacetic  acid
(DTPA), 2 to 3 minutes after traces arrival in the kidney by
the method of Goates et al . A total GFR was calculated
using a formula derived from regression analysis comparing
24 h creatinine clearance to percent renal uptake:

GFR (mL/min) = % renal uptake x 9.8127 — 6.82519;
where 9.8127 is the regression coefficient and 6.8219 the y-
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After 12 weeks of the treatment with losartan, the mean
values of daily urinary albumin excretion was significantly
reduced in the AA genotype and in the AC genotype group,
while the changes of albuminuria in the CC genotype group
remained nonsignificant (Table 2). Albuminuria was reduced
from the baseline by 9% [95% confidence interval (CI):1-17,
p=0.039] in the AA group, and by 11% (95%CI: 6-17,
p=10.0001) in the AC group. The losartan treatment reduced
albuminuria in the CC group by 5% (95%CI: -13-22,
p=0.47). There were no significant differences between the
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Table 2
Comparison of clinical findings among the three different genotypes
after 12 weeks treatment with losartan
Clinical findings AA AC CC
X +SD X +SD X +SD

Albuminuria (mg/24h) § 96 (18-7335)T  55(16-783)F 154 (17— 1130)
GFR(mL/min/1.73m?) 93 + 18 92 £23 99 £ 20
FF 0.16 =0.02 0.15+0.03F 0.18 £ 0.04
Systolic BP (mmHg) 121 + 18 115+ 7+ 120+ 12
Diastolic BP (mmHg) 78 + 8t 75+8% 85+ 11
Reduction rate

albuminuria (%) (95% CI) 9(1-17)F 11(6-17)* 4 (-13-22)

SGF (mL/min) 3.4+10.8 40+154 47+57

FF 0.017 +0.03 0.018 +0.0247 0.01 +0.008

systolic BP (mmHg) 155+94+ 103+215% 125+13.2

diastolic BP (mmHg) 82+9.2% 11.7+£5.6% 103 +6.2

All data are expresed as means + SD except albuminuria. BMI — body mass index; HbAlc — hemoglobin Alc; GFR -
glomerular filtration rate; FF — filtration fraction; BP — blood pressure; CI — confidence interval; § median (minimum-

maximum); "p < 0.05 vs baseline; * p < 0.01 vs baseline

albuminuria reduction among three different genotype
groups during the study.

Glomerular filtration rate remained unchanged in all
examined groups (p > 0.05).

After 12 weeks of the losartan treatment, FF was sig-
nificantly reduced from the baseline by 0.018+0.024
(p=0.012) only in AC genotype. In the AA genotype, FF
was reduced from baseline by 0.017 = 0,03 (p=0.052), and
in the CC genotype by 0.01 + 0.008 (p=0.092) (Table 2).
There were no significant differences between GFR anf FF
reduction in the three examined groups during the study.

The mean values of systolic blood presssure was sig-
nificantly lowered in the AA and in the AC genotype groups,
while the CC genotype group achieved nonsignificant reduc-
tion. In the AA group, systolic blood pressure declined from
136 + 24 mmHg (mean + SD) at baseline to an average of
121 + 18 mmHg at the end of the study (p=0.001). The AC
group achieved reduction from 131+ 10 mmHg at baseline
to 115+ 7 mmHg (p=10.001) during the investigation pe-
riod. Similar results were obtained in the diastolic blood
pressure reduction. In the AA genotype losartan reduced dia-
stolic blood pressure from 86+ 13mmHg at baseline to
78 £ 8 mmHg (p=0.004) during the investigation period,
and in the AC genotype from 88 +5mmHg at baseline to
11.7 £ 5.6 mmHg during the study (p=0.001). In the CC
genotype, diastolic blood pressure reduction remained non-
significant (p = 0.066) (Table 2).

There were no significant differences between systolic
or diastolic blood pressure reduction among three different
genotype groups during the study.

Discussion

The intrarenal RAAS may be activated early in the
course of diabetes mellitus, despite normal or suppressed
levels in plasma *'. Increased intraglomerular capillary hy-
draulic pressure, as a result of Ang II mediated efferent arte-
riolar vasoconstriction has been identified as a potential
therapeutic target for the prevention of progressive diabetic
renal damage. So, the beneficial effect of ATIR antagonism
is a result of predominant efferent arteriolar vasodilatation,

tending to lower filtration fraction and intraglomerular hy-
pertension. The result of this change is the reduction of al-
bumin urinary loss *>. The reduction in arterial blood pres-
sure is also important, because the transmission of blood
pressure on glomerules becomes smaller. Losartan is an anti-
hypertensive drug which acts by directly blocking ATI re-
ceptors 5,

Genetic variations of ATIR genes can alter ATIR-—me-
diated reactions by altering its expression or structure. To
date, 1166 A/C SNP has been the best evaluated of all ATIR
polymorphisms with an A to C transversion in the 3' un-
translated region of the gene. Within this SNP, the C allele
remains a candidate for genetic variations that leads to an
enhanced activity of systemic and/or paracrine RAAS "’

In patients with diabetes type 1, during hyperglycemic
clamp conditions, Miller et al ]2, demonstrated that only the
C allele carriers exibited a significantly augmented systemic
pressor response to high glucose. This observation may indi-
cate that the C allele predicts enhanced Ang II responsive-
ness. In another study with healthy subjects, the same author
demonstrated that the C allele is associated with enhanced
intrarenal and peripheral Ang II activity, resulting in an
augmented efferent arteriolar resistance " The baseline val-
ues of vascular tone in AC/CC subjects were augmented with
the associated higher values of FF and intrarenal vascular re-
sistance compared to AA carriers.

Measurement of FF provides a good estimate of intra-
glomerular pressure; higher values of this parameter are as-
sociated with higher values of urinary albumin loss. Twelve
weeks of the losartan therapy in our study group decreased
FF in all participants, but the most pronaunced reduction was
observed in AC carriers. In AA homozygous subjects, a
change of FF reached bordered values of statistical signifi-
cance, while CC homozygous subjects responded by modest
dilatation of efferent arteriolas. Nevertheless, GFR remained
unchanged in all participants. Stabilization of GFR despite
the reduction of intraglomerular and systemic arterial pres-
sure is another approval of beneficial renoprotective effect of
chronic ATIR blockade.

Similar results have been demonstrated in the study
with hypertensive patients, measuring the acute renovascular
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response to on active metabolite of losartan - EXP3174 **. This
study confirmed the association of the C allele with higher
sensitivity to Ang II. When EXP3174 was infused, CC ho-
mozygous subjects revealed enhanced rigidity of efferent
arteriolas, compared to AA carriers, expressed by smaller re-
duction in FF with unchanged SGF. It is therefore somewhat
unexpected to find the strongest hemodynamic response in
the AC group in our study population. Neverthless, Miller et
al. '? observed the AC group associated with CC carriers (as
AC/CC group), while Spiering at al. ** pointed their exami-
nation only on homozygous subjects (AA or CC). So, the AC
genotype results in these studies remained unavailable.

In our study, losartan therapy significantly reduced
daily albuminuria in the AA genotype and AC genotype
groups. Reduction of albuminuria after a short-term treat-
ment is a hemodynamic fenomenon reflecting the highest re-
duction in FF and intraglomerular pressure at the same
genotype »°. Redon et al. *® did not reveal any association of
1166 A/C ATIR polymorphism with reduction of albumin-
uria in telmisartan treated hypertensive patients. Among pa-
tients with non-diabetic renal disease Coto et al. ® also did
not confirm any influence of 1166 A/C polymorphism on lo-
sartan-induced reduction of proteinuria. Considering previ-
ous results, a more pronounced difference in antiproteinuric
response could be expected in AA and CC genotype. How-
ever, we found the best losartan-induced antiproteinuric re-
sponse in AC group, by the mechanisms that still could not
be easily undersood.

In our study, AA and AC carriers experienced the
greater values of systolic and diastolic blood pressure reduc-
tion, while homozygous for the C allele, expressed weaker
antihypertensive response during the study.

Good antihypertensive response in the AA carriers
group is consistent with observations of Spiering et al. **. In
that study of hypertensive patients it was demonstrated that
homozygous for the C allele experienced modest decrease in
blood pressure during intravenous administration of the ac-
tive metabolite of losartan. In another study, de Nus et al.
also observed more pronounced mean arterial blood pressure
reduction in AA carriers comparing to the AC group after a
short-term treatment with telmisartan. In hypertensive pa-
tients with non-diabetic renal disease, treated with losartan,
singificantly decreased diastolic blood pressure in AA carri-
ers comparing to the AC group was observed °.

Some other studies did not confirm any association of
this gene polymorphism with antihypertensive effect of

ATIR antagonists. Kurland et al. '” and Redon et al. ** did
not find any connection between 1166 A/C AT1R polymor-
phism and individual response to irbesartan and telmisartan
therapy. Unlike the previous studies, in Russian population
of hypertensive patients, C allele carriers were more sensi-
tive to candesartan antihypertensive effect **. Miller et al.
also found that healthy normotensive C allele carriers ex-
pressed a more pronounced reduction in blood pressure fol-
lowing the administration of single oral dose of losartan.

The reasons for these discrepancies are still not well
understood, as well as the clinical meaning of A/C ATIR
polymorphism. The 1166 ATIR allele is located in the 3' un-
coding region, so the polymorphism of this gene does not af-
fect the binding of Ang II to ATIR or signal transduction di-
rectly. So, the A/C1166 ATIR polymorphism may be linked
to another coding region of ATIR by linkage disequilibrium,
or the stability of DNA transcript of ATIR may be altered by
this polymorphism *°. Furthermore, diabetes mellitus is asso-
ciated with local increase in the intrarenal Ang II formation,
which appears to be more dependent on paracrine factors
rather than on circulating concentrations of other RAAS
components. Because of the compensatory suppression of
systemic RAAS in diabetics, this could have completely dif-
ferent effects on blood pressure regulation, comparing to
healthy or hypertensive individuals. On the other hand, it is
not well defined if the increased sensitivity of vascular
structures to Ang II stimulation in C allele carriers arises
from differences in the number of ATIR binding sites, or
from the functional activity of this receptor ** "

Conclusion

We can conclude that examination of 1166 A/C poly-
morphism-dependent individual, systemic or paracrine re-
sponsiveness to losartan therapy must be considered as an
interreaction between systemic and intrarenal RAAS activity.
In addition, our small sample size of homozygous C allele
carriers, limits the conclusions that could be drawn from the
obtained issues of CC genotype. Neverthless, the results
from CC genotype group are almost equalized in suggestion
that these patients may be less sensitive to the AT1R antago-
nistic effects of losartan. Finally, our study provides the evi-
dence that 116A/C ATIR polymorphism could influence the
renoprotective response to treatment with losartan, making
the rational basis for future longitudinal examination of indi-
vidualized therapy with AT1R blockers.
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Odredivanje efekata hiperbaricne oksigenacije u terapiji hronicne
okluzivne bolesti arterija donjih ekstremiteta metodom perfuzione

scintigrafije

Hyperbaric oxygenation effects determination in the therapy of chronic
occlusive lower extremities arteries disease by the use of perfusion scintigraphy

Uro$ Zoranovi¢*, Miodrag Jevti¢', Milan Jovanovi¢*, Dragan Pucar”,
Milica Cizmi¢'

Vojnomedicinska akademija, *Klinika za vaskularnu hirurgiju, "Uprava, *Klinika za
abdominalnu i endokrinu hirurgiju, Institut za nuklearnu medicinu,
"Klinika za endokrinologiju, Beograd, Srbija

Apstrakt

Uvod/Cilj. Hiperbaritna oksigenacija (HBO) je medicinski
tretman tokom koga bolesnik udise 100% kiseonik na priti-
sku visem od atmosferskog, a obavlja se u specijalno dizajni-
ranim uredajima u kojima je celo telo bolesnika u komori.
Cilj rada bio je da se kod bolesnika sa hroni¢nom, okluziv-
nom, neoperabilnom boleSéu arterija donjih ekstremiteta
utvrde efekti primene HBO merenjem parametara perfuzio-
ne scintigrafije (perfuziona rezerva, relativna perfuzija).
Metode. Ispitivano je 22 bolesnika (19 muskaraca i 3 Zene).
Uz klinicku procenu stanja donjih ekstremiteta na osnovu
izgleda koZe i njenih adneksa vrseno je merenje klaudikaci-
one distance. Klinitko stanje ocenjivano je petostepenom
nominalnom skalom. Kod svih ispitanika perfuziona scinti-
grafija 9mTc-tetrafosminom izvrSena je 10 dana pre poCetka
i 10 dana nakon tretmana HBO. Snimane su potkolenice iz
posteriorne projekcije. Pred snimanje, u mirovanju bolesnik
je obavezno lezao oko pola sata. Rezultati. Kod 18 (86%)
bolesnika doslo je do poboljSanja koje se manifestovalo bo-
ljim subjektivnim oseéajem i popravkom izgleda koZe i nje-
nih adneksa. Posle tretmana HBO postojala je statisticki
znaCajna promena nakupljanja radiofarmaka u fazi mirova-
nja, posle davanja druge doze. Nalaz ukazuje na povecanje
vijabilnosti misi¢a i povecanu perfuzionu rezervu. Srednje
vrednosti perfuzione rezerve za desnu potkolenicu bile su
povecane sa 39,99% na 50,86%, a za levu potkolenicu sa
38,46% na 49,33%. Ovaj parametar jasno ukazuje na poziti-
vne efekte HBO tretmana u vidu neoangiogeneze, a samim
tim i povecanu vijabilnost miSi¢a potkolenice, §to je jasno
uocljivo i u vizuelnoj analizi dobijenih slika. Zakljucak.
Dobijeni rezultati potvrduju da je perfuzija tkiva, merena
parametrima perfuzione scintigrafije 9%mTc-tetrafosminom
(perfuziona rezerva, relativna perfuzija) kod neoperabilne
okluzivne bolesti donjih ekstremiteta znatno povecana na-
kon sprovedenog HBO tretmana.

Klju€ne reci:
hiperbaricka oksigenacija; arterije, okluzione bolesti;
perfuziono snimanje, donji ekstremiteti.

Abstract

Background/Aim. Hyperbaric oxygenation (HBO) is a medi-
cal treatment of a patient with 100% oxygen inspiration under
the pressure higher than atmospheric in a special unit designed
to let the whole patient’s body rest in a chamber. The aim of the
study was to determine the effect of the application of HBO
treatment on the patient’s lower extremities with chonic inoper-
abile occlusive disease by measning the parameters of perfusion
scintigraphy (perfusion reserve, relative perfusion). Methods.
This investigation included 22 patients (19 males and 3 famales).
Following clinical assessment of lower extremities condition ac-
cording to the skin appearance and its adnexa, claudication dis-
tance was performed. Clinical condition was graded by the use
of 5-point nominal scale. In all of the patients %“mTc-
tetraphosmine lower extremities scintigraphy was done ten days
prior to the treatment start and ten days after the treatment with
HBO. Lower legs were imaged from the posterior view. Prior to
imaging the patients were obligatory lying approximately half an
hour. Results. In 18 (86%) of the patients there was an im-
provement manifested as better subjective condition and better
skin and its adnexa appearance. Following HBO treatment there
was a statistically significant change in collecting the radiophar-
mac at rest. This finding indicates an increased viability of mus-
cles as well as an increased perfusion reserve. Perfusion reserve
mean values increased from 39.99 to 50.86%, and from 38.46 to
49.33% for the right and the left lower leg, respectively. This pa-
rameter clearly indicates favorable effects of HBO treatment
pertaining neoangiogenesis and, consequently, increased viability
of the lower leg muscles. It was also obvious in visual analysis of
the obtained images. Conclusion. The obtained results confirm
that muscle perfusion measured by the parameters of perfusion
scintigraphy using ®mTc-tetrophosmine (perfusion reserve, rela-
tive perfusion) in patients with inoperabile occlusive disease of
the lower leg arteries significantly increases after the application
of HBO treatment.

Key words:
hyperbaric oxygenation; arterial occlusive diseases;
perfusion imiging, lower ekstremity.
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Uvod

Hroni¢na okluzivna bolest arterija donjih ekstremiteta
(HOBADE) glavni je uzrok ishemijske bolesti donjih eks-
tremiteta. Ona u svojoj osnovi ima proces arterioskleroze
koji dominira nad ostalim etioloskim faktorima. Terapija po-
drazumeva primenu konzervativnih i hirurSkih mera. Hiper-
bari¢na oksigenacija (HBO) je medicinski tretman kada bo-
lesnik udise 100% kiseonik na pritisku visem od atmosfer-
skog, a obavlja se u specijalno dizajniranim uredajima pri
&emu je celo telo bolesnika u komori '. Ovako primenjena te-
rapija dovodi do poboljsanja perfuzije ishemicnog tkiva, a
samim tim i do adekvatnog snabdevanja tkiva energetskim i
gradivnim materijama, kao i kiseonikom >>.

Hiperbari¢na oksigenacija generalno poboljsava cirku-
laciju krvi (snizava viskoznost plazme i agregaciju trombo-
cita, ubrzava neokapilarizaciju i povecava elasti¢nost opne
eritrocita). Minimum od 20 mmHg pO, neophodan je za
proliferaciju fibroblasta i produkciju kolagena. Pritisak od 20
mmHg pO, prisutan je u normalnom tkivu na daljini od 30
mikrona od kapilarnog zida. Primenom HBO, adekvatan pO,
moze se odrzavati do 280 mikrona od kapilarnog zida. Sa ra-
zvojem bogate kolagene mreze, kapilarni pupoljci brzo nap-
reduju, prorastaju tkivo i formiraju nove kapilarne lukove.
Ova proliferacija tkiva ispunjava prazan prostor pa zarastanje
rane napreduje *. Hroni¢na okluzivna bolest arterija donjih
ekstremiteta u toku svoje evolucije neminovno dovodi do is-
hemijske bolesti donjih ekstremiteta Ciji je najvazniji simp-
tom intermitentna klaudikacija koja se razvija kada protok
krvi pri naporu nije dovoljan da zadovolji povecane zahteve
misSica i njihovu pove¢anu metabolicku aktivnost, te tkivo li-
Seno kiseonika trpi posledice neodgovarajué¢eg metabolizma.

Cilj rada bio je da se na nasem uzorku bolesnika sa hro-
ni¢nom neoperabilnom okluzivnom bole$¢u donjih ekstre-
miteta utvrde efekti primene HBO merenjem parametara per-
fuzione scintigrafije (perfuziona rezerva, relativna perfuzija).

Metode

Ispitivano je 22 bolesnika, pretezno muskaraca (19) i
samo tri Zene, $to je delom uslovljeno profilom ustanove u
kojoj je ispitivanje vrSeno, a delom procene procentualno
manje zastupljenosti zena kod ovog oboljenja. Prosecna sta-
rost ispitanika bila je 70,8 = 8,6 godina. Ispitanici su imali
pretezno normalnu telesnu masu. Indeks telesne mase za celu
grupu bio je 25,5 kg/m’, dok je opseg telesne mase bio u ras-
ponu 62—105 kg. Od ukupnog broja bolesnika najvise su bili
zastupljeni pusaci (60%). Uz klini¢ku procenu stanja donjih
ekstremiteta na osnovu izgleda koze i njenih adneksa vrSeno
je merenje klaudikacione distance (razdaljina koju bolesnik
moze da prepesaci pre nego Sto se javi bol u potkolenici).
Klini¢ko stanje ocenjivano je petostepenom nominalnom
skalom (0-loSe, 1-malo bolje, 2-bolje, 3-dobro, 4-veoma dob-
ro). Svi bolesnici leCeni su zbog generalizovane aterosklero-
ze, a u ispitivanoj grupi nije bilo bolesnika koji se lece od Se-
¢erne bolesti. Prema klasifikaciji Lariche-Fontaine pripadali
su II i IIT stadijumu bolesti. Bolesnici su kompletno dijagno-
sticki obradeni (dopler, angiografija, laboratorijska obrada) i

na osnovu klini¢ke slike i dijagnosticke obrade svrstani u
kategoriju neoperabilnih, te je postavljena indikacija za pri-
menu hiperbariéne oksigenoterapije. Bolesnici su svrstani u
neoperabilne zbog stanja na magistralnim krvnim sudovima
nogu koji su poprimili formu oskudnog kolateralnog krvoto-
ka, a on ne obezbeduje ni minimum mogucnosti za izvodenje
bilo koje operativne revaskularizacione metode.

Kod svih bolesnika perfuziona scintigrafija donjih eks-
tremiteta sa " Tc-tetrofosminom izvriena je do 10 dana pre
pocetka primene HBO, kao i 10 dana posle ovog tretmana.
Pre zapocinjanja procedure bolesnik se odmarao 15 min, a
potom je u toku 3 min vr$io ritmi¢ne pokrete plantarne i dor-
zalne fleksije, zatim je iv dat *™Tc-tetrofosmin i posle 15
min vr$eno je snimanje nakupljenog radiofarmaka u potkole-
nicama. Ovo registrovanje oznaceno je kao kontrolna dina-
mika (dinamika I K), a doza koris§¢enog radiofarmaka kretala
se u rasponu 5—10 mCi (185-370 MBq).

Posle 180 min odmora, kod bolesnika ponovo je regis-
trovano stanje nakupljenog radiofarmaka. Ova faza oznacena
je kao stacionarna (statika K). Iza registrovanja stacionarnog
nivoa dodata je nova doza *™Tc-tetrofosmina i posle 15 min
registrovana je koli¢ina nakupljenog radiofarmaka. To mere-
nje oznaceno je kao kontrolna dinamika 2 (dinamika II K) sa
dozom koris¢enog radiofarmaka u rasponu 10—15 mCi (370-
555 Mbq). Identi¢na procedura ponovljena je kod svakog
bolesnika posle tretmana sa HBO. Snimanje nakupljanja
#MTc-tetrofosmina u potkolenicama vreno je kamerom
Gamma Orbiter — Simens sa paralelnim kolimatorom opste
upotrebe za srednje energije uz podrsku racunara MikroDel-
ta. Dinamski deo studije raden je 15 min sa po jednom sli-
kom u svakom minutu, a staticka studija pre druge dinamike
u mirovanju trajala je jedan minut. Prva doza radiofarmaka
aplikovana je nakon opterecenja, a druga doza nakon urade-
ne statike u miru, takode u trajanju od 15 min, sa po jednom
slikom u svakom minutu.

Snimane su potkolenice iz posteriorne projekcije. Pred
snimanje u mirovanju bolesnik je obavezno lezao oko pola
sata.

Kvantifikacija scintigrafskih podataka vrSena je iz regi-
ona od interesa (ROI) na osnovu prose¢nog broja impulsa po
pikselu. Na taj nacin dobijeni su parametri koji daju informa-
ciju o perfuziji donjih ekstremiteta datog ispitanika — perfu-
ziona rezerva i relativna perfuzija donjih ekstremiteta. Perfu-
zionu rezervu izracunavali smo kao odnos perfuzije pre i na-
kon HBO u sve tri faze dinamske studije, a relativnu perfu-
ziju kao odnos perfuzije leve i desne noge u istom stanju:
npr. (perf. leve noge) / [(perf. leve noge) + (perf. desne no-
ge)] = rel. perf. leve noge.

Ovi parametri racunati su pre i nakon tretmana HBO.
Statisticka analiza primenjena na parametre za datu grupu is-
pitanika dala je vrednosti na osnovu ¢ijih su se promena ra-
zmatrali efekti HBO.

Rezultati su tumaceni vizuelno i uz pomo¢ kvantitativne
metode za koju je koris¢en program u kome se u regiji od
interesa (miSici obe potkolenice iz posteriorne projekcije) iz-
racunava broj impulsa po pikselu u 15. min. dinamske studi-
je, a ¢ime su dobijeni numericki podaci za procenu perfuzije.
Vizuelno je procenjen odnos vezivanja izmedu obe noge pre

Zoranovi¢ U, et al. Vojnosanit Pregl 2010; 67(4): 279-285.
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i nakon HBO i ocenjen kao: 1) mala razlika u vezivanju nad
obe noge pre i nakon HBO; 2) srednja razlika i 3) znacajna
razlika.

Terapija se odvijala u hiperbari¢noj komori za jednu
osobu tipa BLK 301 ruske proizvodnje. Predvideni tretman
sproveden je u dvadeset seansi u trajanju od 60 min na priti-
sku od 2,2 ATA, radnim danima. Terapija je ukupno trajala
Cetiri nedelje.

Statisticka obrada rezultata vrSena je pomoc¢u programa
Statistica 7.0 na PC racunaru. Rezultati su prikazivani pomo-
¢u parametara deskriptivnog statistickog metoda (X, SD, SE
mod). Poredenja su vrSena pomocu f-testa za mali zavisni
uzorak. Korelaciona analiza vrSena je upotrebom regresione
linearne analize. Statisticki znacajna razlika je prihvacena za
p<0,05.

Rezultati
Klinicka procena stanja efekata HBO

Pre i posle tretmana HBO izvrSena je klinicka procena
stanja u odnosu na izgled nogu i merenja rastojanja koje su
ispitanici mogli da predu pre pojave bolova (slike 1 i 2).

Stanje pre i posle HBK
18

16

14

ejusaoq fog

X stanje 1
X stanje 2

4
2
o]

o 1 2 3 4

Sl. 1 - Procena klini¢kog stanja na osnovu subjektivne
procene ispitanika i izgleda koZe nogu pre (stanje 1) i posle
(stanje 2) tretamana u hiperbari¢noj komori — HBK (0-lose,

1-malo bolje, 2-bolje, 3-dobro, 4-veoma dobro)
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Sl. 2 — Veli€ina klaudikacione distance pre (plavo) i posle
tretmana u hiperbari¢noj komori — HBK (crveno)

Podaci pokazuju da je pre primene HBO stanje ispitani-
ka ocenjeno kao lose kod 16 (76%) bolesnika. Posle tretmana
histogram frekvencije ocene stanja pokazuje veoma uocljivo

Zoranovi¢ U, et al. Vojnosanit Pregl 2010; 67(4): 279-285.

pomeranje u desnu stranu (slika 1). Kod 18 (86%) bolesnika
doslo je do poboljsanja koje se manifestovalo boljim subjek-
tivnim osecajem i popravkom izgleda koZe i njenih adneksa.
Uticaj tretmana u hiperbari¢noj komori (HBK) procenjivan
je u odnosu na klaudikacionu distancu tj. rastojanje koje je
bolesnik mogao prepesaciti pre pojave bola. Ocigledno po-
boljsanje duzine klaudikacione distance posle tretmana u
HBK prikazano je na slici 2.

Duzina klaudikacione distance pre tretmana u HBK bila je
prosecno 179,6 £ 109,8 m, a posle tretmana 765,9 + 250,4 m.

Dinamika nakupljanja radiofarmaka nakon testa
opterecenja

Pad vrednosti perfuzije koji se registruje posle tretmana
u HBK nije znacajan, ali je obostran (slike 3 i 4). Ovaj nalaz
ukazuje na slabije nakupljanje radiofarmaka posle testa opte-
recenja.

40
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34 B

32
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28

25 o Mean
din1dK Din1 dH % mz::ﬁgs*&:

Dinamika | desno K Dinamika | desno HBO

X Std. Dev.
K 344 10,9
HBO 31,5 11,8

Sl. 3 — Promene vrednosti perfuzije na osnovu promene
intenziteta nakupljanja radiofarmaka posle testa optere-
¢enja (dinamika | na desnoj potkolenici); uotava se pad
vrednosti nakon tretmana hiperbari¢nom oksigenacijom —
HBO (razlika nije statisticki znacajna)
K - pre HBO; HBO - posle HBO
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Dinamila | levo K T Mean+1,96*SE
Dinamika | levo HBO

X Std. Dev.
K 33,6 10,9
HBO 30,8 11,6

Sl. 4 — Promene vrednosti perfuzije na osnovu promene
intenziteta nakupljanja radiofarmaka posle testa
opterecenja (dinamika I na levoj potkolenici); uo€ava se pad
vrednosti nakon tretmana hiperbari¢nom oksigenacijom —
HBO (razlika nije statisticki znaCajna)

K - pre HBO
HBO - posle HBO



Strana 282

VOJNOSANITETSKI PREGLED

Volumen 67, Broj 4

Dinamika nakupljanja radiofarmaka posle mirovanja

Na slici 5 predstavljena je staticka studija (scintigrafija)
desne potkolenice pre i posle HBO koja je izvodena posle tri
sata odmaranja od testa opterecenja, a trajala je 1 minut. Uo-
Cava se neznatna promena prose¢nog broja impulsa po pik-

selu.
35

34

33

32

31

o o
30
29
28
27 B s

T +1.96*Std. Err.
% [J #1.00*std. Err.
Statika desno K Statika desno HBO O Mean
X Std. Dev.

K 30,3 8,2
HBO 30,4 8,2

Sl. 5 — Intenzitet nakupljanja radiofarmaka 180 min posle
testa opterecenja u desnoj potkolenici (K — pre hiperbari¢ne
oksigenacije; HBO - posle hiperbaricne oksigenacije)

Na slici 6 uocavaju se iste promene perfuzije kao na sli-
ci 5 koja predstavlja studiju uradenu za desnu potkolenicu.
Neznatno variranje vrednosti perfuzije u miru ukazuje da
bolest i dalje postoji, a da se prisutne promene nalaze u do-
menu dinamske sfere.

35

33

31

29

27

T +1.96*Std. Err.
[ £1.00*Std. Err.

25

Statika levo K Statika levo HBO 0O Mean
X Std. Dev.
K 29,6 8,6
HBO 30,2 8,3

Sl. 6 — Static¢ka studija (scintigrafija) leve potkolenice
uradena pre (K) i nakon hiperbari¢ne oksigenacije (HBO)

Dinamika nakupljanja radiofarmaka nakon mirovanje i
date druge doze

Posle tretmana HBO postoji statisti¢ki znacajna prome-
na nakupljanja radiofarmaka u fazi mirovanja, posle davanja
druge doze. Nalaz ukazuje na povecanu vijabilnost miSica i
povecanu perfuzionu rezervu.

Na slikama 7 i 8 prikazana je dinamska studija uradena
nakon tri sata mirovanja, kada se prvo uradi stati¢ka scinti-
grafija potkolenica i odmah zatim, u toku 15 min, jo§ jedna
dinamska scintigrafija potkolenica sa dodatnom dozom Tc-
tetrofosmina koja predstavlja vrednosti druge dinamike. Di-
namski deo studije raden je 15 min sa po jednom slikom u
svakom minutu (15 slika), a uoCava se znatan porast vredno-
sti perfuzije u potkolenicama nakon provedene HBO. Sred-
nje vrednosti perfuzione rezerve za desnu potkolenicu su po-
veéane sa 39,99% na 50,86%, a za levu potkolenicu sa
38,46% na 49,33%. Ovaj parametar jasno ukazuje na poziti-
vne efekte HBO u vidu neoangiogeneze a, samim tim, i po-
vecanu vijabilnost misic¢a potkolenica, $to je jasno uocljivo i
u vizuelnoj analizi dobijenih slika.

60

, T

52

48

4“4 T

40 o

36

32

L

T +1.96*Std. Err.
[ +1.00*Std. Err.
O Mean

Dinamika Il desno K Dinamika Il desno HB

X Std. Dev.
K 40,0 11,8
HBO 50,9 16,9 p<0,02

Sl. 7 — Vrednosti perfuzije u drugoj dinamici dobijene pre
(K) i nakon hiperbari¢ne oksigenacije (HBO) za desnu
potkolenicu (postoji statisticki znacajna razlika pre i posle
tretmana u hiperbari¢noj komori)

60

56

52

48

44 ‘

o

36

32

40

T +1.96*Std. Em.
[ +1.00*Std. Err.
O Mean

Dinamika Il levo K Dinamika Il levo HBO

X Std. Dev.
K 38,5 11,0
HBO 49,3 15,1 p<0,01

Sl. 8 — Vrednosti perfuzije u drugoj dinamici pre (K) i nakon
hiperbaricne oksigenacije (HBO) za levu potkolenicu
(postoji statisticki znacajna razlika u odnosu na stanje pre
primene HBO)

Dinamika nakupljanja radiofarmaka i procena
klinickog stanja

Uz razmatranje srednjih vrednosti parametara dinamske
scintigrafije vrsili smo i procenu stanja za svaki slucaj pose-
bno. Rezultati su nam ukazali na prili¢no veliku varijabilnost
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posmatranih parametara dinamske scintigrafije (slike 9-11),
uz negativnu korelaciju izmedu dinamike I i dinamike II. Po-
redenje dinamike I, IT i statike sa ocenom klini¢kog stanja
pokazuje da su najbolji rezultati tretmana HBO postignuti
kod onih bolesnika kod kojih dolazi do pada vrednosti dina-
mike I, a porasta dinamike II.

U delu studije koji je nazvan statika, a koja je radena
nakon tri sata mirovanja bolesnika i neposredno pred drugu

dozu radiofarmaka, nije doslo do bitnijeg pomaka vrednosti
perfuzije.

Za svakog ispitanika uz procenu klini¢kog stanja vrSena
je kvalitativna vizuelna analiza vezivanja radiofarmaka.
Analiziraju¢i razliku u intenzitetu vezivanja tetrofosmina ja-
sno je uocljivo da postoji znacajna razlika u intenzitetu na-
kupljanja pre i posle HBO (slika 11).

| OD1dK mDILK

WD1d H DILH Mstanje

60

50 1

40 +—

30 4

20 1

10

0,

123456 7 8 91011121314151617 1819 202122

Sl. 9 - Graficki prikaz dinamike I (D1) za obe potkolenice pre (K) i nakon hiperbari¢ne
oksigenacije (H) kod svih ispitanika sa ocenjenim stanjem ispitanika
d — desna potkolenica; L — leva potkolenica; stanje: 0-lo3e; 1-malo bolje; 2-bolje; 3-
dobro i 4-veoma dobro

| ODp2d

ED2L ED2Hd ED2HL Mstanje |

123 456 7 8 9101112131415 16 17 18 19 20 21 22

Sl. 10 —-Graficki prikaz dinamike 11 (D2) za obe potkolenice pre i nakon
hiperbaricne oksigenacije (H) kod svih ispitanika sa ocenjenim stanjem ispitanika
d - desna potkolenica; L — leva potkolenica; stanje: 0-lo3e; 1-malo bolje; 2-bolje;
3-dobro i 4-veoma dobro

IMBTATUT WULEARNE MERICINE, W4, REDBAAD
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o
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R
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IRSTITOT HUKLEARME MEDICIME, Wb, BEOEMAD

ERETWAIE MILRJIC, 47wh0 TR1 BIN, M

b

o W15

Sl. 11 - Intenzitet vezivanja radiofarmaka u toku druge dinamike (a)
i posle hiperbari¢ne oksigenacija (b)
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Diskusija

Zivotni vek osoba sa HOBADE kraéi je za priblizno de-
set godina u poredenju sa zdravim osobama. Rezultati bazel-
ske studije i skoraSnjih istrazivanja ukazuju na to da su ove
promene u zna¢ajnom porastu i u vezi su sa prisustvom oklu-
zivnih promena na drugim arterijama, arterijama srca i karo-
tidnim arterijama. Priblizno 50% osoba sa HOBADE imaju
zna¢ajnu stenozu karotidnih arterija °. Petogodi$nja inciden-
cija novih bolesnika sa HOBADE je 3,2-13,9% u asimpto-
matskom stadijumu i 1-4,6% u simptomatskom stadijumu,
zavisno od Zivotnog doba °. Faktori rizika od razvoja HO-
BADE su pusSenje, gojaznost, insulin-nezavisni dijabetes,
arterijska hipertenzija, hiperlipoproteinemija. Posto s godi-
nama zivota broj faktora rizika raste, raste i incidencija HO-
BADE. Perfuzija tkiva, posebno misi¢a donjih ekstremiteta,
podrazumeva onaj protok krvi koji obezbeduje adekvatnu
koli¢inu kiseonika, energije i gradivnih materija °.

U oboljenjima venskog sistema posebno ,,dubinskih®
vena donjih ekstremiteta i karlice poseban klinicki znacaj
ima radionuklidna flebografija kao ,,dinamska“ metoda pro-
cene protoka putem dubinskih vena i specificna detekcija
tromboza vena karlice i donjih ekstremiteta kao potencijalnih
fokusa pluéne tromboembolije ”*.

Poslednjih godina koriste se izonitrili obelezeni tehne-
cijumom (*™Tc-MIBI) za ispitivanje periferne perfuzije, kao
i najnoviji radiofarmaceutik *"Tc-tetrofosmin.

Tetrofosmin je katjonski kompleks koji se po davanju
vrlo brzo preuzima iz krvi, pa nakon 10 min samo 5% date
doze zaostaje u krvnom, odnosno 3,5% u plazmatskom delu
cirkulacije’. Brzi klirens iz krvi, jetre (vezivanje u jetri do
10% date doze od koje nakon 2 sata zaostaje samo 2%) i plu-
¢a (nakon 4 sata prakti¢no nema detekcije aktivnosti) '*'? &i-
ne da se akvizicija sa *"Tc-tetrofosminom moZe podeti veé
nakon 15 min od iv davanja " '"*. Radiofarmak se izlucuje iz
organizma putem urinarnog i gastrointestinalnog trakta u
priblizno istom procentu. Potencijal mitohondrijske mem-
brane ima znadajnu ulogu u vezivanju i/ili retenciji *™Tc-
tetrofosmina, narocito u skeletnoj muskulaturi.

Kod zdravih osoba prikazuje se arterijsko stablo do ni-
voa poplitealne arterije u nogama, kao i do nivoa radijalne i
ulnarne arterije na ruci. Protok radioobelezivaca sledi krvo-
tok i brz je, bez zastoja .

Kod bolesnika sa mnogobrojnim suzenjima velikih aret-
rija u nozi zapaza se pojacano vezivanje radioobelezivaca u
projekciji kolenog i1 skocnog zgloba, dok se kod suzenja jed-
ne arterije scintigrafski vidi jasna hipoperfuzija (ishemija)
misi¢ne mase podrucja irigacije bolesne arterije.

Georg i sar. '® ispitivali su ukupno 53 ispitanika sa
scintigrafijom ,,celog tela® **'T1 u evaluaciji okluzivne arte-
rijske bolesti kod bolesnika sa klaudikacijama. Na osnovu
rezultata zakljuéili su da je **'Tl slikanje celog tela u uslovi-
ma testa opterecenja i redistribucije jednostavna i ta¢na dija-
gnostika u evaluaciji sumnje na okluzivnu bolest arterija no-
gu. Farmaci obeleZeni *™Tc kao §to su MIBI i tetrofosmin
prestavljaju indikatore periferne vaskularne perfuzije. Chris-

. . 1
tlan 1 sar.

primenu
cije.

Noviji radiofarmak *™Tc-tetrofosmin po&eo se upotre-
bljavati od 1992. godine u Evropi i Japanu. Kratak poluzivot
#MTc (6 sati) omoguéava izvodenje dijagnosticke procedure
opterecenja i mirovanja u istom danu, §to ovakvu dijagnosti-
&ku metodu &ini pogodnom za klinicku upotrebu '*. Isto tako
omogucava davanje iv veéih doza, a samim tim kra¢e vreme
akvizicije i bolju statistiku brojanja impulsa sa sledstveno
boljim uocavanjem minimalnih promena na mikrovaskular-
nom nivou.

Talijum 201 se znatno ¢e$¢e upotrebljava u dijagnostici
bolesti perifernih arterija, dok sadasnji > Tc-obeleZeni far-
maci imju nekoliko prednosti u odnosu na talijum, te mnogi
istraziva¢i daju prednost tehnecijumom obelezenim radio-
farmacima za ovu svrhu. Radiofarmaci obeleZeni *™Tc daju
visoko kvalitetne slike, kao i izvanredne moguénosti kvanti-
fikcacije nakupljanja aktivnosti u uslovima mirovanja i opte-
recenja. Sayman i Urgancioglu ' dobili su slike donjih eks-
tremiteta u uslovima mirovanja i opterecenja i pokazali su
poremecaj perfuzije u isemi¢nim podru¢jima donjih ekstre-
miteta.

Rezultati nase studije pokazali su da je tretman HBO
doveo do klinickog poboljsanja kod 86% bolesnika, Sto je
bilo u saglasju sa nalazima perfuzione scintigrafije. Tret-
man HBO doveo je do poboljsanja perfuzione rezerve za
oko 10% kod obe podkolenice i do znac¢ajnog produzenja
klaudikacione distance (sa 179,6 £ 10,8 m na 765,9 +
250,4 m).

S obzirom da mitohondrije trose oko 80% celijskog ki-
seonika, a da je celijsko vezivanje tetrafosmina proporcio-
nalno regionalnom krvnom pritisku, mozemo zakljuciti da je
povecéao vijabilnost misi¢nih ¢elija proporcionalno poveca-
nim vrednostima perfuzione rezerve, odnosno inteziteta akti-
vnosti nakupljenog radiofarmaka. Stoga, perfuziona scinti-
garfija donjih ekstremiteta pomoéu **Te-tetrofosmina pred-
stavlja pouzdanu i jednostavnu metodu za procenu terapij-
skih efekata HBO kod hroni¢ne okluzivne bolesti arterija do-
njih ekstremiteta.

5, te Dhenke i sar. ' 1988. godine prvi su opisali
#MmTc-MIBI u dijagnostici stanja periferne cirkula-

Zakljucak

Metode perfuzione scintigrafije donjih ekstremiteta
Tc-tetrofosminom nakon testa opterec¢enja i mirovanja pre
i nakon HBO predstavlja pouzdanu, nerizi¢nu i relativno je-
dnostavnu metodu za odredivanje efekata HBO. Kvantifika-
cija stepena nakupljanja radiofarmaka u regiji od interesa
vrlo je korisna i reproducibilna tehnika, jer dopunjava vizu-
elnu analizu, uz odli¢nu osetljivost, specificnosti i taénosti u
odredivanju efekata HBO.

Dobijeni rezultati potvrduju da je perfuzija tkiva, mere-
na parametrima perfuzione scintigrafije (perfuziona rezerva,
relativna perfuzija) u neoperabilnoj okluzivnojh bolesti arte-
rija donjih ekstremiteta znatno povecana nakon sprovedene
HBO.

99m,
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Histamine index and clinical expression of rheumatoid arthritis activity

Histaminski indeks 1 stepen aktivnosti reumatoidnog artritisa

Aleksandra P. Tomié-Lugi¢*, Suzana B. Pantovi¢', Gvozden L. Rosi¢',
Zdravko M. Obradovi¢', Mirko A. Rosi¢*

*University of Kragujevac, School of Medicine, Department of Physiology, Kragujevac,
Serbia; 'Clinical Center Kragujevac, Internal Clinic, Department of Rheumatology,
Kragujevac, Serbia

Abstract

Background/Aim. Many arguments prove the patho-
physiologic role of histamine in the process of remodeling
and joint destruction in rheumatoid arthritis. The aim of our
study was to find out if there was a relation between hista-
mine concentration in synovial fluid and blood with clinical
expression of disease activity. Methods. Histamine con-
centration in synovial fluid and blood was determinated in
19 patients with rheumatoid arthritis. Histamine concentra-
tion measurement was based on the Shore's fluorometric
method. Histamine index (HI) was evaluated as a ratio be-
tween histamine concentration in synovial fluid and blood.
Disease activity score, DAS 28 (3), with three variables
(erythrocyte sedimentation rate, the number of swelled
joints and the number of tender joints) was also evaluated.
Results. Our results showed that there was no significant
difference in concentration of histamine in synovial fluid
and blood related to disease activity. However, there was a
significiant difference in the histamine index which was in-
creased proportionally with disease activity. Conclusion.
Our study indicates that histamine index could be useful in
estimation of rheumatoid arthritis activity.

Key words:
arthritis, rheumatoid; histamine; blood; synovial fluid;
disease progression.

Apstrakt

Uvod/Cilj. Mnogobrojni dokazi idu u prilog patofizioloskoj
ulozi histamina u procesu remodelovanja i oStecenja zgloba
kod reumatoidnog artritisa. Cilj naeg istraZivanja bio je da
utvrdimo da li postoji uzajamna povezanost nivoa koncentra-
cije histamina u sinovijalnoj teCnosti i krvi sa Klinicki ispolje-
nom aktivnoséu reumatoidnog artritisa. Metode. Pracena je
koncentracija histamina u sinovijalnoj te¢nosti i krvi 19 boles-
nika koji boluju od reumatoidnog artritisa. Odredivanje kon-
centracije histamina bilo je bazirano na Shoreovoj fluorimet-
rijskoj metodi. Histaminski indeks odreden je kao odnos kon-
centracije histamina u sinovijalnoj te€nosti i krvi bolesnika.
Odredena je aktivnost bolesti prema skoru DAS-28 (3) sa tri
varijable (sedimentaija eritrocita, broj bolno osetljivih zglobo-
va, broj ote€enih zglobova). Rezultati. Nije nadena statisticki
znacajna razlika u koncentraciji histamina u krvi i sinovijalnoj
tecnosti u zavisnosti od aktivnosti bolesti. Medutim, postojala
je znaCajna razlika u histaminskom indeksu koji se povecavao
proporcionalno sa povecavanjem aktivnosti reumatoidnog
artritisa. Zakljucak. Nasa studija pokazuje da bi histaminski
indeks mogao biti koristan parametar u proceni aktivnosti re-
umatoidnog artritisa.

Klju€ne reci:
artritis, reumatoidni; histamin; krv; sinovijalna te¢nost;
bolest, progresija.

Introduction

Many arguments prove the pathophysiologic role of
histamine in the process of remodeling and joint destruction
in rheumathoid arthritis (RA). Histamine modifies behaviour
of many cells in vitro including chondrocytes, fibroblasts,
osteoclasts, macrophages, T lymphocytes, endothelial cells.
Histamine also modifies cytokine production and receptor
expression " . There are evidences of an increased produc-
tion of chondrocytes matrix metalloproteinases (MMP3,
MMP 13) induced by histamine, as well as chondrocytes

stimulation and proliferation via H1 receptors * *. Histamine
stimulates synovial fibroblast proliferation and that effect is
mediated by H1 receptors °. Interaction between histamine
from mast cells and macrophages and synovial fibroblasts
HI1 receptors has important role in the process of remodeling
and joint destruction in RA °. Osteoclasts differentiation is
induced by histamine and mediated by H2 receptors .

Mast cells express histidine decarboxilase, an enzyme
that is essential for histamine production. Human chondro-
cytes also produces histidine decarboxilase. It indicates that
histamine originates from chondrocytes, as well as from mast

Correspondence to: Mirko Rosi¢, University of Kragujevac, School of Medicine, Kragujevac, Department of Physiology,
Svetozara Markovi¢a 69, 34 000 Kragujevac, Serbia. E-mail: mrosic@medf.kg.ac.yu
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cells and takes place in inflammatory events in RA ®®. There
was an evidence of decreased expression of H2 receptors on
lymphocytes, bone marrow mononuclear cells and synovial
fibroblasts, as well as decreased expression of HI receptors
on RA chondrocytes * '. It means that beneficial effects of
histamine could be decreased due to H2 receptors hypofunc-
tion. Abnormality in the function of histamine receptors
could play a significant role in maintaining the inflammation
process in RA . It has been suggested that histamine su-
press TNFa gene expression, as well as its secretion from pe-
ripheral blood mononuclear cells. This effect was mediated
by H2 receptors . As far as it is concerned, it could indicate
that histamine released from mast cells could paradoxically
limit the stage of inflammation and immune reaction by su-
pressing cytokine secretion in the H2 bearing cells ''. How-
ever, this effect is suppressed because of a decreased func-
tion of H2 receptors in RA patients * .

There is an increased number of mast cells in synovial
tissue of RA patients, predominantly on the places with carti-
lage erosion. Mast cells contain potent mediators such as his-
tamine, leukotrienes, proteinases, heparin and many cytokines.
Therefore, their role in inflammation process and destruction
of matrix in RA becomes evident '>. Le et al. ** reported that
mice that lack mast cells are resistant to inflammatory and ero-
sive arthritis induced by arthritogenic serum. It was proposed
that mast cells play an important role as the cellular link
among autoantibodies, the complement network, and inflam-
matory mediators. Therefore, the activation of mast cells
makes a pivotal contribution to inflammatory arthritis *

It is likely that direct migration of mast cells within tis-
sues is a very important mechanism of increasing the number
of mast cells in synovial tissue in RA. There was an evidence
that several factors in the synovial fluid can act as mast cell
chemoattractants, such as the stem cell factor (SCF), trans-
forming growth factor (TGF ), C5a, and platelet activation
factor (PAF) '*'®. Stem cell factor regulates growth, differ-
entiation, adhesion and activation of the mast cells . Be-
sides that, histamine influences chemotaxis of mast cells by
the H4 receptors, their activation leads to mobilisation of in-
tracellular Ca™, and includes Gai/o protein mechanism and
phospholipase C '®. The expression of H4 receptors was re-
ported on the two populations of cells from synovial tissue
(fibroblast-like cells and macrophage-like cells) in RA pa-
tients "> *'. It is lickely that there is a difference in H4 recep-
tors expression in the different stages of RA activity *'.

Recent investigations indicate that the histamine re-
leasing factor (HRF) signifficantly influences the releasing
of histamine. Histamine relasing factor is an intracellular
protein (as cytokine) that modulates the secretion of cytoki-
nes from human basophills, eosinophills, T and B lympho-
cytes 2. The expression of HRF and its mRNA is evidented
on the pannus (fibroblasts, macrophages) which destroyed
cartilage in RA patients, but not in the healthy population.
That confirms the role of histamine in pathogenesis of RA
and other autoimmune diseases **.

As far as histamine concentration in synovial fluid of
RA patients is concerned there are many contradictory re-
sults 272,
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The aim of our investigation was to detect histamine
concentration in synovial fluid and blood in RA patients and
to explore its relation with clinical expression of disease ac-
tivity.

Methods

The investigated patients suffered from RA that was di-
agnosed in accordance with American College of Rhemu-
mathology (ACR) criteria ***. The mean age of patients was
57.45 £ 3.56 years, (min 30 max 79, years). There were 15
female patients, and 4 male patients. All patients underwent
routine clinical and laboratory investigations. Laboratory
data including erythrocyte sedimentation rate, C-reactive
protein, rheumatoid factors (latex test and hemaglutination
test), blood count, blood urea, blood creatinine, aspartat ami-
notransferasis, alanin aminotransferasis, were obtained. In
clinical assessment radiography of hands and clinical activity
of the disease were registred. Clinical activity was deter-
mined according to the Disease Activity Score — DAS-28 (3)
with three variables (erythrocyte sedimentation rate, the
number of swelled joints and number of tender joins) *" *2.
All patients were classified in three groups according to the
disease activity: very active (VA) with DAS-28 (3) score
more than 5.1, moderate activity (MA) with DAS-28 (3)
score between 3.2 and 5.1, and inactive with DAS-28 (3)
score below 3.2. The control group comprised age- and sex-
matched healthy persons.

Synovial fluid was obtained from the knee under sterile
procedure during therapeutic arthrocentesis, collected in
heparinized tubes and centrifuged. Histamine concentration
in the synovial fluid and blood of the RA patients was de-
tected. Concentration of histamine in the blood of the 19
healthy individuals were taken as control, too. Histamine in-
dex was evaluated as a relation between synovial fluid his-
tamine concentration and blood histamine concentration
multiplied by 100.

Synovial fluid histamine conc. (ng/mL)

Histamin index = x 100

Blood histamine conc. (ng/mL)

Detection of histamine was based on the Shore’s fluo-
rometric method **.

The mean values of biological parameters were com-
pared using the Student's t-test, where p value of < 0.05 was
considered as a statistically significant difference. The data
in tables are presented as mean =+ standard error of the mean.

Results

Our results showed histamine concentration in synovial
fluid in all RA patients about 1.548 + 0.10 ng/mL. Histamine
level in blood of the same group of the patients was 48.84 +
3.05 ng/mL, while histamine index was 3.155 £+ 0.035. His-
tamine concentration in blood of healthy subjects in the con-
trol group was 51.35+ 3.75 ng/mL. There was no significant
difference in histamine concentration in blood between
healthy population and RA patients.
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Among the investigated patients, 73.6% (14 patients)
had positive rheumatoid factors, and 26.3% (5 patients) had
negative. There was no significant difference between the se-
ropositive and seronegative patients in histamine concentra-
tion in synovial fluid and blood, as well as in histamine index
(Tablel).

All patients were clasiffied into three groups according
to the disease activity (Table 2): very active (VA) with DAS-
28 (3) score more than 5.1, moderately active (MA) disease
with DAS-28 (3) score between 3.2 and 5.1, and inactive
(IA) with DAS-28 (3) score below 3.2. Histamine levels in
synovial fluid and blood, and histamine index, as well as a
number of tender and swelled joints and erythrocyte sedi-
mentation rate are presented in Table 2.

The mean number of tender joints in all patients suf-
fering from RA was 6.57 = 1.07 (median = 6, minimum = 2,
maximum = 16). The mean number of swelled joints was
4.42 £ 0.54 (median = 4, minimum = 1, maximum = 9). The

3,35+
3,31
3,251
3,2
3,15
3,14
3,05

Histamine index

2,951
2,94
2,851
2,8

1 2 3
VA MA 1A

Fig. 1 — Histamine index and rheumatoid arthritis activity
according to DAS 28 (3) score: very active (VA) with DAS-
28 (3) score more than 5.1; moderate activity (MA) with
DAS-28 (3) score between 3.2 and 5.1, and inactive (1A)
with DAS-28 (3) score below 3.2.

(Student's t-test, *p < 0.05)

Table 1

Histamine concentration and histamine index in dependence on rheumatoid factor presence

. Synovial fluid (ng/ml) Blood (ng/ml) Histamine index
Rheumatoid factor < +SD <+SD < +SD
Positive 1.54+0.13 48.33 £4.05 3.170 +0.043
Negative 1.56 +0.16 49.71 £4.93 3.131 + 0.064

Table 2

Dependance of DAS 28(3) score, histamine concentration in synovial fluid and blood, histamine index,
number of tender and swelled joints, and erythrocyte sedimentation on rheumatoid arthritis activity

Disease activity

Parameters*

very active moderately active inactive

DAS 28 (3)score 6.056 +0.23 4.52+0.12 3.07+ 0.05
Histamine concentrations (ng/mL)

sinovial fluid 1.68 £0.13 1.57+£0.14 1.4+0.24

blood 50.36 +3.88 49.61 £4.35 46.56 +7.71
Histamine index 3.331+0.0417 3.171 +0.023° 2.988 +0.038
Number of tender joints 134+1.2 5.12+£0.58 2.16£0.16
Number of swelle joints 7.4+0.67 4.0+0.37 1.66 £0.33
Sedimentation rate 46 + 5.33 24.5 +1.42 9.0 +£0.87

*values of all parameters are given as ' + SD; Tp < 0.05 vsinactive

mean erythrocyte sedimentation rate was 25.89 + 3.51 (me-
dian = 25, minimum = 6, maximum = 60). The mean value
of DAS 28 (3) score was 4.48 £ 0.26 (median = 4.61, mini-
mum = 2.79, maximum = 6.52).

Histamine concentration in synovial fluid tended to
increase in relation to RA activity. Besides, there was no
statisticaly significant difference in histamine levels in
synovial fluid and blood related to disease activity. How-
ever, there was a significant difference in histamine index
and it was increased proportionaly to the disease activity
(Figure 1).

Discussion

Histamine level in synovial fluid of all the patients with
RA was in accordance with the previous literature data 2
that are related to determination of histamine concentration

using the fluorometric assay method of Shore *’. These
authors reported increased histamine levels in synovial fluid of
patients with ostheoarthritis in comparison with RA. On the
other hand, there is data that shows very low (almost undetect-
able) amounts of histamine in synovial fluid in RA, using the
radioimmunoassay method for histamine detection *°. The
authors, who used ELISA method for histamine detection re-
ported decreased plasma histamine levels in RA patients com-
pared to healthy population, while synovial fluid levels were
even lower *’. Other authors detected higher plasma histamine
levels in RA patients compared to population without inflam-
matory arthritis **. They notified higher histamine levels in
synovial fluid than in correspondent plasma samples. Radio-
enzyme assay for histamine detection was used in their inves-
tigations **. Results of various investigations indicate that his-
tamine levels in synovial fluid and plasma depend on the
method for histamine detection that is used.
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Our results indicate that there are no significant differ-
ences in histamine blood concentration between the RA pa-
tients and the healthy population. Histamine levels in blood
are within the previous reported values in the literature ***°.

Rheumatoid arthritis activity was determined in accor-
dance with DAS 28 (3) score observing the erythrocyte
sedimentation rate, the number of swelled joints and the
number of tender joints *" 2. We registrated the lowest syno-
vial fluid histamine levels in the patients with inactive dis-
ease (DAS-28 < 3.2). On the other hand, the patients with
very active disease (DAS-28 > 5.1) had the highest levels of
histamine in synovial fluid. However, these diferences in
histamine concentration were not statistically significant be-
cause of the large individual variabilities. Although it could
be expected that there is a relationship between histamine
level in the synovial fluid and desease activity, this "hy-
pothesis" is shown to be incorrect. The definition of the pre-
viously mentioned "hypothesis” has been confirmed by many
literature data: increased histidine decarboxylase (HDC) ac-
tivity influenced by cytokines IL-1 and TNF-a which are
producted in larger amounts in evolutive forms of RA ***7;
increased number of synovial tissue mast cells in patients
with active and evolutive form of RA, compared to patients
with inactive form and the end stage of the disease **; possi-
ble different H4 receptor expression in dependance of RA
activity *'; increased histamine levels in bronchoalveolar
lavat (BAL) as a useful marker for pulmonal disease activity
inRA .

Considering the increased histamine concentration in
synovial fluid of RA patients with very active disease, it can
be suggested that there is a different expression of histamine
releasing factor and/or different chemoattractant (SCF, TGF-
B, C5a, PAF) concentration that influences mast cells migra-
tion according to the disease activity. It was also suggested
that histamine could play an important role in autocrine
regulation of cytokine secretion from mast cells. That indi-
cates a possible pathway of inflamatory response modulation
in certain diseases (asthma) *.

Although histamine level in synovial fluid tends to ele-
vate according to increased RA activity, there was no signifi-
cant difference between the patients with a distinct disease
activity. There was no difference in blood histamine concen-

tration, as well. That was the reason to involve "histamine
index" in our investigation as a more sensitive tool in deter-
mination of histamine role in RA.

The patients were treated in accordance with thera-
peutic strategies for RA, with disease modifying antirheu-
matic drugs (DMARD) methotrexate and/or chloroquine,
nonsteroid antiinflammatory drugs (NSAID), and some of
them with low doses of prednisone (< 10 mg per day) *'.
There has been literature data that suggests decrease of
histamine release influenced by methotrexate and prednis-
olone ™. On the other hand, a decrease of histamine ca-
tabolism by chloroquine inhibition of histamine N-
methyltransferase may lead to the increase of histamine
concentration **. Our results showed no difference in his-
tamine index in relation to the mentioned therapeutic pro-
tocols. The reason for this may be the fact that patients
were in the various phases of illness activity at the moment
of our investigation. There were no difference in DAS 28
score in relation to various therapeutic protocols applied
before our investigation. To investigate the effects of vari-
ous therapeutic protocols on histamine index we have to
measure histamine blood and synovial fluid concentrations
before and after the applied therapeutic protocol. That will
be the subject of our further investigations.

Our results obviously suggest that histamine index is
significantly increased in patients with high disease activity.
This new parameter is increased proportionally with disease
activity expressed by DAS-28 score. Values of histamine in-
dex (HI) below 3.02 represent inactive disease, values of HI
between 3.02 and 3.29 moderate activity of the RA and HI
more than 3.29 very active disease. According to this, hista-
mine index could be a new, additional parameter in the
evaluation of disease activity.

Conclusion

It can be concluded that, although there is no difference
in histamine concentration in blood and synovial fluid related
to RA activity, histamine index is increased proportionally
with the disease activity. According to this, histamine index
can be considered as a useful parameter in the evaluation of
RA activity.
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Influence of admission plasma glucose level on short- and long-term
prognosis in patients with ST-segment elevation myocardial infarction

Uticaj nivoa glukoze u plazmi na prijemu na kratkorocnu 1 dugoro€nu prognozu
kod bolesnika sa infarktom miokarda 1 elevacijom ST segmenta

Violeta Mladenovié¢*, Vladimir Zdravkovié¢', Marina Jovié', Rada Vuéi¢',
Violeta Iri¢-Cupi¢', Mirko Rosi¢*

Clinical Center ,,Kragujevac*, Internal Clinic, *Center for Endocrinology, Diabetes and
Metabolic Diseases, 'Center for Cardiology, Kragujevac, Serbia;
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Abstract

Background/Aim. Hyperglicemia is common in patients with
ST-elevation myocardial infarction (STEMI) and is associated
with high risk of mortality and morbidity. Relationship between
admission plasma glucose (APG) levels and mortality in diabetic
and nondiabetic patients with STEMI needs further investiga-
tion. The aim of this study was to analyse the short- and long-
term prognostic significance of APG levels in patients with
STEMI with and without diabetes. Methods. This study in-
cluded 115 patients with STEMI, 86 (74,8%) nondiabetic and
29 (25,2%) dibaetic patients, in which we performed a prospec-
tive analysis of the relationship between APG levels and short-
and long-term mortality. Results. Comparison of APG levels
between nondiabetic (8.32+24 mmol/L) and diabetic
(10.09 = 2.5 mmol/L) patients showed statistically significantly
higher average APG levels in diabetic patients (p = 0.001). In all
patients observed who died either after one month or one year
after STEMI, average APG values were significantly higher in
comparison with those in survived patients. There was no sta-
tistical significance in average APG levels in the diabetic patients
with STEMI who died after one month and those who survived
(10.09 £ 2.68 vs 10.0 = 2.51 mmol/L, respectively; p = 0.657), as
well as those who died after one year and those who survived
(10.1£1.92 vs 10.09 +28 mmol/L, respectively; p=0.996).
There was, however, statistical significance in average APG lev-
els in the nondiabetic patients with STEMI who died after one
month and those who survived (9.97 297 vs 7.91 +2.08
mmol/L, respectively; p = 0.001), as well as those who died after
one year and those who survived (9.17 £2.49 vs 7.84 £2.24
mmol/L, respectively; p=0.013). Conclusion. Acute hyper-
glicemia in the settings of STEMI worsenes the prognosis in
patients with and without diabetes. Our study showed that non-
diabetic patients with high APG levels are at higher risk of
mortality than patients with a known history of diabetes.

Key words:
blood glucose; myocardial infarction; diabetes melitus.

Apstrakt

Uvod/Cilj. Hiperglikemija se javlja kod bolesnika sa ST-
elevacijom infarkta miokarda (STEMI) i dovodi se u vezu
sa visokim rizikom od mortaliteta i morbiditeta. Veza iz-
medu nivoa glukoze u plazmi na prijemu (APG) i mortali-
teta kod dijabeti¢ara i nedijabeti¢ara sa STEMI zahteva
dalje istrazivanje. Cilj ove studije bio je analiza kratkorocne
i dugorocne prognosticke znaCajnosti APG kod bolesnika
STEMI sa i bez dijagnostikovanog dijabetesa. Metode.
Ova studija obuhvatila je 115 bolesnika sa STEMI 86
(74,8%) nedijabetiCara i 29 (25,2%) dijabeticara, kod kojih
je izvrSena prospektivna analiza veze izmedu APG i krat-
ko- i dugorotnog mortaliteta. Rezultati. Uporedivanje
APG kod nedijabeticara (8,32 + 2,4 mmol/L) i dijabeti¢ara
(10,09 + 2,5 mmol/L) pokazalo je statisticki zna¢ajno visi
prosecni nivo APG kod dijabeti¢ara (p = 0,001). Kod svih
bolesnika sa STEMI koji su umrli posle jednog meseca ili
jedne godine prosecni nivo APG bio je znacajno visi nego
kod onih koji su preziveli. Nije nadena statisticka znacaj-
nost u prose¢nom nivou APG kod dijabetiara sa STEMI
koji su umrli posle mesec dana i onih koji su preziveli
(10,09 = 2,68 vs 10,0 = 2,51 mmol/L; p = 0,657), kao ni
onih koji su umrli posle godinu dana i onih koji su prezi-
veli (10,1 £+ 1,92 vs 10,09 + 2,8 mmol/L; p = 0,996). Na-
dena je, medutim, statistiCka znaCajnost u prosecnom ni-
vou APG kod nedijabeti¢ara sa STEMI koji su umrli posle
mesec dana i onih koji su preZiveli (9,97+£2,97 vs 7,91 +
2,08 mmol/L; p = 0,001), kao i onih koji su umrli posle
godinu dana i onih koji su preziveli (9,17 + 2,49 vs 7,84 +
2,24 mmol/L; p = 0,013). Zaklju€ak. Akutna hiperglike-
mija u prisustvu STEMI pogorSava prognozu i kod boles-
nika sa dijabetesom i kod onih bez dijabetesa. Pokazano je
da su nedijabeticari sa visokim nvoom APG u viSem riziku
od mortaliteta, nego bolesnici sa istorijom dijabetesa.

Kljucne reci:
glukoza u krvi; infarkt miokarda; dijabetes melitus.
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Introduction

Diabetes mellitus (DM) is a metabolic disorder char-
acterized by chronic hyperglicemia, with disturbances of
carbohydrate, fat and protein metabolism resulting from de-
fects of insulin secretion, insulin action, or combination of
both. DM has been rated as an equivalent of coronary heart
disease (CHD), and conversely, many patients with estab-
lished CHD suffer from diabetes or its pre-states '. An in-
creased plasma glucose level during stress is a result of
sympatic nervous system activation and a raised production
of catecholamines and cortisol that stimulate processes of
glyconeogenesis, glycogenolysis and lipolysis *. High ad-
mission plasma glucose (APG) levels after acute myocar-
dial infarction (AMI) are common and associated with an
increased risk of death in subjects with and without known
diabetes *°. Recent data indicate a high prevalence of ab-
normal glucose metabolism in patients with unknown dia-
betes at the time of AMI °.

Although stress-induced homeostasis disbalance can
partly explain the relation between APG levels and outcome,
hyperglycemia itself can also be harmful. Thrombotic prop-
erties of platelets are increased in a hyperglycemic environ-
ment, and this can result in additional cardiovascular compli-
cations. Elevated glucose levels may also be associated with
increased levels of free fatty acids (FFA). These FFA may
increase infarct size, compromise myocardial performance
during acute coronary syndrome (ACS), and reduce endothe-
lium-derived vasodilatation in myocardial tissue, limiting
myocardial reperfusion. Moreover, recent reports suggest
that glucose may be an important mediator in inflammatory
responses . One in three patients with suspected ACS had
a glucose metabolism disturbance > '°. Hyperglycemia might
be associated with an impaired microvascular function after
AMI, resulting in a larger infarct size and worse functional
recovery. Hyperglycemia is associated with increased risks
of heart failure, cardiogenic shock, and death after AMI, but
its underlying mechanism remains unknown ' 2. APG level
in nondiabetic patients with AMI seems to be an independent
predictor of a long-term outcome. This indicates that an ele-
vated APG level not only reflects acute stress, but also may
be a marker of a disturbed glucose metabolism that worsens
the prognosis and requires intervention . Fasting blood glu-
cose (FBG) might be superior to APG in predicting short-
term outcomes in patients with AMI. But long-term glycemic
control in diabetics may not independently predict mortality
suggesting that stress hyperglicemia is of major significance
14,15

During an AMI, plasma FFA levels rapidly increase be-
cause of lipolytic effects of catecholamines and/or heparin.
Increased FFA levels are toxic to ischemic myocardium and
are associated with an increased membrane damage, ar-
rhythmias, metabolic inefficiency, and decreased cardiac
function '°.

The aim of this study was to analyse the short- and
long- term prognostic significance of APG level in patients
with ST-segment elevation acute myocardial infarction
(STEMI) with and without diabetes.

Methods

This study included all patients registered in the Coro-
nary Unit, Department of Cardiology in Internal Clinic,
Clinical Center Kragujevac from January, 1 2007 to June 30,
2007. We prospectively studied the relationship between
APG level and short- and long-term mortality in patients
with STEMI. Serum glucose was determined at admission. A
patient survival was measured 28 days and one year after the
admission. The patients were defined as having a “previously
diagnosed diabetes” (personal history of diabetes defined
using ADA 1997 criteria), and as “no diabetes” (those with-
out previously diagnosed diabetes). DM was defined as the
use of insulin or glucose-lowering medication on admission,
or a diet for diabetes documented in medical history.

The cardiologists used the following criteria for the di-
agnosis of STEMI: chest pain more than 30 minutes, ele-
vated cardiac enzymes (CPK), and troponin, and develop-
ment of electrocardiographic (ECG) changes typical for
STEMI (persistent ST elevation > 0.1 mV in two or more
contiguous leads). A time from the beginning of symptoms
to the admission to the Intensive Care Unit had to be less
than 48 h. The patients health status was followed-up by
phone call interiews with the patients and their families.

Medical data from the patients medical record were
collected in a dedicated database. A Statistical Package for
Social Sciences Program (SPSS) for Windows XP (version
7.5) was used for all statistical analyses. The data were pre-
sented as percentages for discrete variables and as means
(£ SD) for continous variables. The differences in baseline
characteristics were compared using the t-test and  test. A
p-value < 0.05 was considered statistically significant.

Results

During period observed 393 patients were hospitalized
in the Coronary Unit, including 240 patients with ACS.
There were 115 patients with STEMI, 29 (25,2%) with dia-
betes, and 86 (74,8%) without diabetes. The majority of pa-
tients in the study were males (69.6%). The mean age of pa-
tients with STEMI was 64.25 = 10.69 years (min 34, max 86
years). The women were older than men (69.2 +8.4 vs
62.14 £ 10.91 years, respectively; p=0,001). Investigation
of the patients' medical history showed that 29 patients
(25.2%) had been previously diagnosed with diabetes melli-
tus, 69 patients (60%) with hypertension, 14 patients (12%)
with previous myocardial infarction and 75 patients (65.2%)
had a family history of ischemic heart disease. An average
APG level of all patients with STEMI in this study was
8.77 + 2.54 mmol/L. Comparison between APG levels in the
nondiabetic (8.32 +2.4 mmol/L) and diabetic (10.09 £2.5
mmol/L) patients showed a statistically significantly higher
average APG level in the diabetic ones (p=0.001).

An average APG level was statistically significantly
higher in the patients who died one month after STEMI than
in those who survived (10.1 £2.85 vs 8.45 £2.37 mmol/L,
respectively; p=0.006). Similarly, an average APG level
was statistically significantly higher in patients who died one
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year after STEMI than in those who survived (9.4 £2.37 vs
8.42 +2.57 mmol/L, respectively, p=0.047) (Table 1). A
total one-month and one-year mortality of STEMI (one-
month and one-year survival) in the patients was 19.1% and
35.6%, respectively.

Discusion

Recent studies > * %7 1" '® jnyolving non-diabetic pa-
tients showed that even mild hyperglycemia in the setting of

ACS is also a predictive factor of in-hospital mortality.

Table 1

Comparison of average admission plasma glucose (APG) level in all patients depending
on one-month and one-year survival after STEMI

APG level (mmol/L)

Time after STEMI survived patients died patients p
One-month 8.45+2.37 10.14+2.85 0.006
One-year 8.42 +2.57 9.4+2.37 0.047

STEMI - ST-elevation myocardial infarction

There was no statistical significance in average APG
level in the diabetic patients with STEMI who died after one
month and those who survived (10.09 £2.68 vs 10.0+2.51
mmol/L, respectively; p=0.657), as well as those who died
after one year and those who survived (10.1+1.92 vs
10.09 + 2.8 mmol/L, respectively; p=0.996). There was,
however, a statistically significant difference in average APG
level in the nondiabetic patients with STEMI who died after
one month and those who survived (9.97 +2.97 vs 7.91 + 2.08
mmol/L, respectively; p=0.001), as well as those who died
after one year and those who survived (9.17+2.49 vs
7.84 £ 2.24 mmol/L, respectively; p=0.013) (Table 2).

Moreover, the new entity called impaired fasting glucose
(IFG) (6.1-7 mmol/L) is not only an independent factor of
mortality for coronary patients, but has also been associated
with doubling of the risk of in-hospital mortality in the set-
ting of ACS. Admission as well as follow-up glycemia are
fundamental parameters in ACS for their prognostic value,
and as a diagnostic tool in determining the presence of dia-
betes or IFG . In 2004, the Expert Committee of the Ameri-
can Diabetes Association (ADA) lowered the cutoff point for
IFG from 110 to 100 mg/dL on the basis of a new evidence
for an increased risk for developing DM and cardiovascular
disease. The relevance of this new criterion for IFG to predict

Table 2

Comparison of average admission plasma glucose (APG) level in the nondiabetc patients
depending on one-month and one-year survival after STEMI

Time after STEMI ____APG level (mmol/L) ___ P
survived patients died patients

One month 7.91 £2.08 9.97+2.97 0.001

One year 7.84 +2.24 9.17 +2.49 0.013

STEMI — ST-elevation myocardial infarction

The patients were classified according to the value of
APG in four groups: group I with APG >10 mmol/L, group
1T with APG 7.8-10.0 mmol/L, group III with APG 6.1-7.8
mmol/L, group IV with APG < 6.1 mmol/L. Highest mortal-
ity was shown to be in the patient with APG value more than
10 mmol/L.

The patients were also divided into two groups: with and
without DM. In the patients with a previous DM, it was shown
that the highest one month mortality was in the group I. It was
also shown that the highest one-year mortality was in the group
II. There was a statistically significant difference in one-month
and one-year mortality between these two groups (p < 0.01). In
the patients without DM (Table 3), highest one-month and one-
year mortality was in the group I (> 10 mmol/L).

the risk for DM and CAD remains controversial *°. Hyper-
glycemic patients are relatively deficient in insulin. This
leads to both reduced peripheral uptake of glucose and in-
creased circulating FFA, that may impair endothelium-
dependent vasodilation and, in hyperglycemic patients with
AMI, have been shown to promote calcium overload and ar-
rhythmias *'.

The most common cause of death in European adults
with diabetes is CAD. Their risk is two to three times higher
than that among people without diabetes. The combination of
DM and previous CAD identifies patients with particularly
high risk for coronary death. The relative effect of diabetes is
larger in women than men '. Many of nondiabetic patients
with raised blood glucose have undiagnosed diabetes. Dia-

Table 3

One-month and one-year mortality depending on admission plasma glucose (APG)
level in nondiabetic patients with STEMI

APG (mmol/L) No of patients ~ Mortality (one-month)  Mortality (one-year)
> 10 16 43,75% 56,25%
7.8-10.0 21 14,28% 33,33%
6.1-7.8 34 11,76% 23,53%
<6.1 15 13,33% 26,66%
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betic patients may have worse outcomes for many reasons,
including more severe CAD, diabetic cardiomyopathy, auto-
nomic dysfunction and decreased endogenous fibrinolytic
activity *>**. APG may be not only the cause of more severe
myocardial damage, but also its consequence. Large infarcts
are more likely to cause catecholamine release, which affects
fatty acid and glucose homeostasis. The catecholamine re-
sponse is proportional to the severity of infarct, as confirmed
by the correlation between APG and heart rate or the Killip
class on admission. In a study by Oswald et al. ' concentra-
tions of cortisol, epinephrine and norepinephrine were the
main determinants of APG measured in nondiabetic patients
with AMI. In a systematic review and meta-analysis of 15
studies in AMI populations with and without diabetes, Capes
et al.” showed that in diabetic and nondiabetic patients stress
hyperglycemia was associated with an increased risk of in-
hospital death. Suleiman et al. ** analysed the additive prog-
nostic value of APG and FBG in a population of 735 nondia-
betic patients admitted for AMI. They showed that FBG was
a potent indicator of 30-day mortality and appeared more
discriminant than admission blood glucose; no long-term
data were reported. Foo et al. '’ in a cohort of 2 127 patients
presenting with ACS, including STEMI, analysed major
complications. APG was an independent and powerful pre-
dictor of in-hospital and late mortality in the presence or ab-
sence of left ventricular failure and whatever the type of in-
farction (STEMI or non-STEMI). Recently, Stranders et al. '’
in a retrospective study of 737 nondiabetic patients with AMI
found that a 1 mmol/L increase in blood glucose was associ-
ated with a 4% increase in long-term mortality '”. The Multi-
national Euro Heart Survey also pointed out that normal glu-
cose regulation is less common than abnormal glucose regu-
lation in patients with unstable CAD. An increased risk of
short-term mortality and heart failure has been reported in
patients with stress hyperglycemia, as defined by high APG.
Suleiman et al. ** reported that APG between 110 and 121
mg/dL was an independent factor for 30-day mortality.

The results of our study showed that the patients pre-
senting with STEMI who were hyperglicemic on admission
represent a high-risk population, even in the absence of an
established diagnosis of diabetes. Abnormal glucose me-
tabolism during the acute phase of STEMI is common, and
admission hyperglicemia is associated with higher short- and
long-term mortality in both diabetic and nondiabetic patients.
Moreover, mortality is predicted even more powerfully by

admission hyperglycemia in patients without known diabetes.
In our study, increased APG was associated with an increase
of mortality, in concordance with literature data '

There are several possible causes of hyperglycemia on
admission. First, hyperglycemia on admission in nondiabetic
patients with STEMI might represent previously undiag-
nosed DM or pre-existing impaired glucose tolerance, re-
sulting in increased endothelial damage and thus greater risk
for micro- and macro-vascular morbidity. Secondly, hyper-
glycemia on admission might represent a response to acute
and severe stress. Our findings suggest that hyperglycemia
on admission is a strong risk factor for worse outcome in all
patients with STEMI. Measurement of glycemia on hospital
admission may be used as an early screening method to de-
tect high-risk patients. According to diabetes guidelines, all
patients with CHD and unknown diabetes status should be
screened for DM by an oral glucose tolerance test (OGTT) '*
'3, Aggressive monitoring of glucose levels may be benefi-
cial for secondary CAD prevention. Increased APG levels
are significantly and independently correlated with poor
prognosis after STEMI, especially in nondiabetic patients,
that was shown in our study.

In view of all these results, admission hyperglycemia
during an acute phase of STEMI and its association with
poor outcome represents most likely a combination of previ-
ously undiagnosed diabetes, impaired glucose tolerance and
a response to acute and severe stress. The data obtained in
this study showed that hyperglycemia on admission was as-
sociated with a worse outcome for all the patients with
STEMI. The impact of a higher APG level on mortality was
even more important for nondiabetic than for diabetic pa-
tients. Thus, nondiabetic patients with hyperglycemia on
admission were at special risk, and may need particular at-
tention. Further investigators should evaluate the effects of
acute and intensive glycemic control on reducing mortality.

Conclusion

Our study demontrated that high APG level is common
in patients with STEMI and associated with high risk of
mortality and morbidity. Nondiabetic patients with high APG
have higher risk of mortality than patients with a known
history of diabetes. These findings suggest that adequate
metabolic control of plasma glucose would be an important
treatment target, even in nondiabetic patients.
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Vaskularizacija distalnog dela vidnog zivca

Vasculature of the distal part of optic nerve
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Apstrakt

Uvod/Cilj. Klasi¢ni udzbenici anatomije ne opisuju vas-
kularizaciju distalnog, odnosno intrakranijalnog i intraka-
nalikularnog dela vidnog Zzivca, veé se opisi odnose samo
na proksimalni, odnosno intraorbitalni segment nerva. Cilj
ovog istraZivanja bio je da se prouci Sema arterijske vas-
kularizacije intrakranijalnog i intrakanalikularnog dela (di-
stalni deo) vidnog Zivca kod ¢oveka. Metode. Proucavanje
je obuhvatilo 25 preparata intrakranijalnih i intrakanaliku-
larnih delova humanih vidnih Zivaca i oftalmi€nih arterija
(OA). Koriséene su tri metode istraZivanja: makroskopska
disekcija, mikroanatomsko proucavanje pod stereomikros-
kopom i analiza preparata histoloskim tehnikama. Na pre-
paratima vidnog Zivca i OA u intrakranijalni segment unut-
raSnje karotidne arterije i poetni deo OA injicirana je 10%
meSavina rastopljenog Zelatina i tusa. HistoloSki preparati
su pripremljeni i bojeni histohemijskim metodama: tri-
hromno bojenje prema Massonu, Van Giesonu, Azanu i
toluidin plavim. Rezultati. Oftalmi¢na arterija, po svom
nastanku, iz lobanjske duplje ulazi u opticki kanal, kroz
koji nastavlja sadrZzana u duralnom omotacu vidnog Zivca.
Oftalmicna arterija bila je na 44% preparata u nivou ulaska

Abstract

Background/Aim. Vascularisation of the distal, namely in-
tracranial and intracanalicular parts of the optic nerve have
not been explained in conventional textbooks of anatomy,
while there have been explanations of proximal, that is intra-
orbital segment. The aim of this research was to study the
pattern of arterial supply of the intracranial and intracanalicu-
lar part (the distal part) of human optic nerve. Methods. The
optic nerve and the ophthalmic artery (OA), predominately in
their intracranial and intracanalicular parts, were investigated
in 25 human specimens by three different methods: macro-
scopic, stereomicroscopic, and histological observations.
Mixture with 10% of India ink and gelatin was injected
through the intracranial part of the internal carotid artery, and

u opticki kanal na donjoj unutrasnjoj strani vidnog Zivca,
dok je kod 72% sluCajeva napustala opticki kanal na nje-
govoj spoljadnjoj ivici u vrhu orbite. Intrakanalikularni se-
gment vidnog Zivca je vaskularizovan sa obi¢no jednom
granc¢icom OA kod 72% sluCajeva, a rede sa dve arterijice.
Posto se odvoje od OA, ove grancice nastavljaju navise,
probijaju duralni pokrivaC OA i granaju se po pijalnom
omotalu intrakanalikularnog segmenta vidnog Zivca. Bo-
gato se anastomozuju sa granama gornje hipofizne arterije
koje dolaze iz lobanjske duplje formirajuci pijalnu arterij-
sku mrezu distalnog dela nerva. U naSem uzorku nije bilo
intraksijalnih arterija u intrakranijalnom i intrakanalikular-
nom delu Zivca. Zaklju€ak. Anatomski podaci dobijeni
ovim proucavanjima pruzaju informacije vazne za razume-
vanje patologije predela optickog kanala, kao i za planira-
nje strategije operativnih zahvata. Dobijeni rezultati poka-
zuju gracilnu intrakranijalnu i intrakanalikularnu kapilarnu
mreZu vidnog Zivca, posebno osetljivu na traumatska oSte-
¢enja.

Klju€ne reci:
n. opticus; krvni sudovi nerava; neuranatomija

the most proximal part of the OA. Each optic canal specimen
was fixed in formaldehyde and finally paraffin embedded,
sectioned, and stained with Masson trichrome, Azan, Tolu-
idin blue, and Van Gieson methods. Results. OA passed
through the optic canal within the dural sheath of the optic
nerve. In 44% of our specimens the OA was on the infero-
medial side of the optic nerve at the entrance point to the
optic canal. OA left the optic canal at its lateral border in the
apex of the orbit in 72% of our specimens. The intracana-
licular portion of the optic nerve receives arterial blood prin-
cipally from the intracanalicular part of OA. OA gives one
(72% of the specimens) to two branches that supply the in-
tracanalicular part of the optic nerve. Each branch pierces the
dura mater from below and then supplies the nerve through
the pia mater. These arteries then terminate in a pial vascular
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network of continuous transverse centripetal arterioles and
capillaries that surround each optic nerve. The rich anasto-
moses with branches of superior hypophyseal artery, from
the cranial cavity, which take part in the optic nerve vasculari-
zation in its hole length, was observed. There were no intra-
axial vessels in the intracranial and intracanalicular parts of
the nerve in our specimens. Conclusion. These anatomical
data offer important informations for understanding the vari-

ety of the pathology in the region of optic canal and orbito-
cranial junction, and is also useful for designing operative
strategies. This report indicates the delicacy and vulnerability
of the intracranial and intracanalicular capillary network to
traumatic disruption.

Key words:
optic nerve; vasa nervorum; neuroanatomy.

Uvod

Klasi¢ni udzbenici anatomije ne opisuju vaskularizaciju
distalnog, odnosno intrakranijalnog i intrakanalikularnog
dela vidnog Zivca, ve¢ se opisi odnose samo na proksimalni,
odnosno intraorbitalni segment nerva 2. Francois i Neetens *
prvi su opisali da je vidni zivac celom svojom duzinom vas-
kularizovan grancicama pijalnog vaskularnog spleta. Oni na-
vode da intrakranijalni segment vidnog zivca vaskularizuju
grane unutrasnje karotidne i prednje mozdane arterije, formi-
rajuci pijalnu mrezu koja nastavlja duz celog nerva, ne spo-
minjuéi oftalmi¢nu arteriju (AO) kao moguéi izvor vaskula-
rizacije. Ovu vaskularnu Semu kasnije su doradili drugi istra-
zivaci opisujuci vise grancica koje se odvajaju od OA tokom
njenog puta kroz opti¢ki kanal *°. Ove arterije probijaju du-
ralni omotac i zavrSavaju se u nervu. Svoje rezultate autori
nisu dokumentovali fotografijama.

Varijacije visine nastanka OA od unutrasnje karotidne
arterije 1 odnos sa duralnim krovom kavernoznog sinusa, kao
i pravac pruzanja OA i njenih grana, od znacaja je za pozna-
vanje vaskularizacije vidnog Zivca. Vaskularna mreza na po-
vr$ini i u samom optickom nervu izuzetno je fina i osetljiva.
Mikroanatomsko istrazivanje i poznavanje morfoloskih i to-
pografskih detalja vaskularizacije vidnog Zivca od velikog je
znacaja za planiranje i za pravilno odvijanje hirurskih proce-
dura®®. Cilj naseg istrazivanja bio je da se prou¢i Sema arte-
rijske vaskularizacije intrakranijalnog i intrakanalikularnog
dela (distalni deo) vidnog Zivca kod coveka.

Metode

Istrazivanje je obavljeno na 25 preparata intrakranijal-
nih i intrakanalikularnih delova humanih vidnih Zivaca i OA
iz zbirke Instituta za sudsku medicinu, Instituta za histologiju
i embriologiju i Instituta za anatomiju Medicinskog fakulteta
u Beogradu. Koris¢ene su tri metode istrazivanja: makros-
kopska disekcija, mikroanatomsko proucavanje pod stereo-
mikroskopom i analiza preparata histoloskim tehnikama.

Na preparatima celog mozga i blok preparatima vidnog
zivea i OA u intrakranijalni segment unutras$nje karotidne
arterije i pocetni deo OA injicirana je 10% meSavina rastop-
ljenog zelatina i tusa. Mikrodisekcija injiciranih krvnih su-
dova optickog nerva obavljena je pomoc¢u mikroinstrumenata
pod Leica MZ6 stereomikroskopom. Vaskularna mreza opti-
¢kog nerva i topografski odnosi sa okolnim arterijama i ve-
nama ucrtavani su u unapred pripremljenu Semu. Kori$¢ena
je metoda prosvetljavanja preparata prema Spalteholzu, koja
se sastoji u provlacenju preparata, injiciranog tus zelatinom i

fiksiranog u 10% formalinu, kroz seriju alkohola, ksilol- i
metil-salicilat na kraju, sve u trajanju od oko mesec dana.
Rezultat je potpuna prozirnost mekih tkiva i jasno ocrtavanje
tuSem obojene vaskularne mreze. Svi preparati su fotografi-
sani digitalnim foto aparatom, a svi detalji pod stereo mikro-
skopom snimljeni su Leica DC 300 digitalnom kamerom.

Materijal za histohemijske metode bojenja pripreman je
na standardan nacin. Blok-preparati vidnog zivca i OA sa ko-
Stanim strukturama optickog kanala fiksirani su u 4% neut-
ralnom puferisanom rastvoru formaldehida tokom 24 ¢asa u
volumenu 20 puta ve¢em od volumena tkiva koje se fiksira.
Rutinskom procedurom, koja obuhvata dekalcifikaciju, dehi-
drataciju, prosvetljavanje, impregnaciju i kalupljenje, uzorci
su pripremani za pravljenje preseka. Na rastojanju od 15 um
pravljeni su serijski tkivni preseci debljine 4-5 um. Zatim je
svaki preparat optickog kanala i njegovog sadrzaja bojen hi-
stohemijskim metodama: trihromno bojenje prema Massonu,
Van Giesonu, Azanu i toluidin plavim.

Rezultati

A. ophthalmica je na naSem materijalu u svim slu¢aje-
vima nastajala kao grana a. carotis internae (ACI). Po svom
nastanku, AO, usmerena ka donjoj strani optickog nerva,
ulazi u opticki kanal i uvlaci se izmedu dva lista tvrde moz-
danice koja oblaze kanal (slika 1). U nivou kranijalnog otvo-

b Arachnoideaw,

A, carotis
interna

Sl. 1 - Oftalmi¢na arterija na ulazu u opticki kanal
(Azan, 25x%)
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ra optickog kanala AO je najcesce postavljena ispod i unutra
od nerva kod 11 (44%) slucajeva, ispod nerva, kod 8 (32%)
slucajeva ili ispod 1 spolja od nerva kod 6 (24%) slucajeva
(slika 2). Tokom svog pruzanja kroz opticki kanal AO najce-
$¢e je blago usmerena upolje.

Don%i zid -
optickog
A anala
Sl. 2 — Intrakanalikularni segment oftalmicne arterije
(Azan, 25x)

Oftalmi¢na arterija pruza se optic¢kim kanalom uvek
izmedu dva lista tvrde mozdanice koja oblaze kanal. Na me-
stu orbitalnog otvora optickog kanala AO izlazi iz optickog
kanala i duralnog omotaca i najce$ée je postavljena ispod i
spolja od nerva kod 18 (72%) slucajeva, ispod nerva kod 5
(20%) slucajeva ili ispod i unutra od nerva kod 2 (8%) slu-
Caja (slika 3).

AN

o @)
Sl. 3 — Intraorbitalni segment oftalmicne arterije po izlasku
iz optickog kanala (Van Gieson, 20x)

A. carotis interna svojom hipofiznom granom, a.
hypophysialis superior, vaskularizuje intrakranijalni deo op-
tickog nerva (slika 4). Ovaj segment vidnog Zivca ishranjen
je isklju€ivo penetrantnim granama koje polaze od pijalne
arterijske mreZe nastale na opisani nacin. Nismo uocili pos-

Naguli¢ M, et al. Vojnosanit Pregl 2010; 67(4): 297-302.

tojanje bilo kakvog aksijalnog krvnog suda ovog segmenta
vidnog Zivca.

G v
Sl. 4 — A. carotisinterna (1) daje a. hypophysialis superior
(strelica) od koje se odvajaju grane za eminenciju medijanu
(4), za hijazmu i desni i levi n. opticus (2, 27); n.
oculomotorius (3) (tus Zelatin)

Intrakanalikularni segment vidnog Zivca je vaskularizo-
van obi¢no jednom arterijom kod 18 (72%) slucajeva ili sa
dve grane oftalmicCne arterije na 7 (28%) nerava (slika 5).

Sl. 5 - A. ophthalmica (1) koja se odvaja od a. carctisinternae
(2) daje malu granu (strelica) za intrakanalikularni segment
n. opticus-a (3) (tus Zelatin)

Opisana ekstraopticka arterijska mreza daje manje
ogranke koji ulaze u opti¢ki nerv i vaskularizuju sve neuron-
ske 1 paraneuronske strukture. U Ziveu smo zapazili male ar-
terije, arteriole, prekapilare, kapilare, venule i male vene.

Male arterije su postojale gotovo iskljué¢ivo u povrsin-
skom delu fascikulusa Zivca, tj. u samom vezivnom, pijal-
nom omotacu ili izmedu njega i povrsinskih grupa mijelin-
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skih aksona fascikulusa (slika 6). Za razliku od arterija koje
su imale povrSinsku lokalizaciju, arteriole su se pretezno na-
lazile interfascikularno u opti¢kom zivcu (slika 7). Za vizue-
lizovanje intraoptickih mikrosudova pod svetlosnim mikros-
kopom koristili smo polutanke ise¢ke bojene toluidinom (sli-
ka 8). Kapilari vidnog Zivca su iregularno rasporedeni prateci
raspored glijalnih pregrada. Na polutankim ise¢cima kapilara
jasno se zapazao jedan red kontinuiranih endotelnih Celija sa
jako izduzenim jedrom, kao i produzeci pericita. Kapilari su
se Cesto nalazili veoma blizu mijelinskih aksona.

B\
A Tachnbldga ;

SI.6- Pualna i fascikularna vaskularna mreza n. optlcus-a
(strelice) na popre€nom preseku (Azan, 25x)

SLL7- Fasmkularm kapllarl n optlcus-a (stréllce) na
poprec¢nom preseku (Masson 200x)

£ 4 - A .
Sl. 8 — Fascikularni kapilar n. opticus-a i okolni mijelinski
aksoni: (1) lumen kapilara, (2) jedro endotelne éelije, (3)
akson sa mijelinskim omotacem (Toluidin blue)

Diskusija

Intrakranijalni deo opti¢kog nerva vaskularizuje C4 se-
gment a. carotis internae svojom hipofiznom granom, a.
hypophysialis superior. Arterije namenjene vaskularizaciji
ovog dela opti¢kog nerva prilaze ventralnoj strani nerva i
hijazmi, usmerene rekurentno prema ulazu u opti¢ki kanal.
Vise grana gornje hipofizne arterije gradi gustu mrezu na
donjoj strani hijazme i nerava, a svojim nastavcima prelaze i
na gornju, dorzalnu stranu vidnih zivaca. Gornja strana opti-
¢kog nerva dobija fine grane i iz a. cerebri anterior. Da su
ovo predominantni izvori vaskularizacije navode i drugi au-
tori*®. Oni nalaze da intrakranijalni segment OA direktno
ucestvuje u vaskularizaciji intrakranijalnog dela optickog
nerva §to nismo mogli da potvrdimo na nafem materijalu "°
2. Novija istrazivanja pokazuju da postoji znatajan doprinos
OA vaskularizaciji ovog dela optickog nerva kod cak 4%
slucajeva, $to u nasSem istrazivanju nismo uocili ni u jednom
sludaju "*. Ovaj segment vidnog Zivca ishranjen je isklju¢ivo
penetrantnim granama koje polaze od pijalne arterijske mre-
7e nastale na opisani nacin. Nismo uocili postojanje bilo ka-
kvog aksijalnog krvnog suda ovog segmenta vidnog Zivca.

Kao $to je napred spomenuto prvi opisi vaskulariza-
cije intrakranijalnog segmenta vidnog zivca poticu od
Francois i Neetens °, koji su za prou¢avanje vaskularizacije
optickog nerva koristili razne injekcione metode i histolos-
ke tehnike. Oni su prvi opisali da je Zivac celom svojom
duzinom vaskularizovan grancicama pijalnog vaskularnog
spleta. U svojim istrazivanjima naveli su da ovaj segment
vidnog zivca vaskularizuju grane unutrasnje karotidne i
prednje mozdane arterije, formirajuci pijalnu mrezu koja
nastavlja duz celog nerva, ne spominju¢i OA kao moguci
izvor vaskularizacije. Ovu vaskularnu Semu kasnije je do-
radio Hayreh *, opisujuéi vise grangica (jednu do tri) koje
se odvajaju od oftalmic¢ne arterije tokom njenog puta kroz
opticki kanal. Ove arterije probijaju duralni omotac i zavr-
Savaju se u nervu. Svoje rezultate autor nije dokumentovao
fotografijama.

Nasi nalazi u potpunosti potvrduju ove opise. Intraka-
nalikularni segment vidnog zivca bio je vaskularizovan obic-
no jednom arterijom, kod 72% slucajeva, ili sa dve grane OA
kod 28% nerava. Posto se odvoje od OA, ove grane nastav-
ljaju navise i unazad, probijaju duralni pokriva¢ OA i granaju
se po intrakanalikularnom segmentu vidnog Zivca usmerene
ka orbitalnom otvoru optickog kanala. Bogato se anastomo-
zuju sa granama koje dolaze iz lobanjske duplje, kao i sa
granama iz o¢ne duplje formiraju¢i pijalnu arterijsku mrezu
ovog dela nerva (slika 9). Ni na ovom nivou nismo uocili po-
stojanje bilo kakvog aksijalnog krvnog suda ovog segmenta
vidnog Zivca.

Gracilnost intrakanalikularnog arterijskog sistema nerva
moze se uoCiti samo na dobro injiciranim preparatima tus
zelatinom. Opticki zivac mozZe biti oste¢en kompresijom raz-
ligitog porekla'*'*. Prekid u vaskularizaciji intrakanalikular-
nog dela opti¢kog zivca, bilo zbog povrede glave, koja izazi-
va kidanje pijalne arterijske mreZze nerva, ili zbog direktne
kompresije delovima kosti ili hematomom, najsire je prihva-
¢eno kao uzrok gubitka vida kod traumatske opticke neuro-
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Sl. 9 — Grancica (strelica) a. ophthalmicae koja se grana

u intrakanalikularnom segmentu n. opticus-a

(tus Zelatin, prosvetljen preparat)

patije. Walsh '® u svojim klini¢ko patoloskim poredenjima
navodi da su hemoragije u nervu, duri i prostorima izmedu
omotaca, kidanje nerva, kao i kontuziona nekroza nerva pri-
marne lezije kod indirektne traume optickog Zivca. Brojni su
sli¢ni nalazi u literaturi '>'”. Svi ovi podaci pokazuju osetlji-
vost intrakanalikularne kapilarne mreze vidnog Zivca na tra-
umatsko oStecenje i potvrduju nase nalaze.

Nasi rezultati ultrastrukturnih proucavanja arterija i ar-
teriola nervusa optikusa prakticno se poklapaju sa opisima
grade cerebralnih sudova ' '°. Endoneurijumski kapilari pru-
zaju se longitudinalno duz Zivca, dakle paralelno sa aksoni-
ma. Isto tako, zalaze i transverzalno, formirajuéi gracilnu
mrezu oko grupica mijelinskih aksona. U vidu potpunih ili
nepotpunih prstenova okruzuju nervne snopove koji tako po-
staju periodi¢no obuhvaceni, u pravilnim intervalima, celom
duzinom nerva. Pojedini kapilari iz ove mreZe zalaze i u ove
male grupe aksona. Ovakva uredena struktura kapilarne mre-
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ze gubi se na popre¢nim presecima intrakranijalnog dela vid-
nog zivca, gde kapilari postaju pretezno longitudinalno pos-
tavljeni sa nepravilnim deljenjem. Ocigledno je da promene
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paju se sa rezultatima drugih autora™*’.

Zakljucak

Anatomski podaci dobijeni nasim proucavanjima pru-
zaju informacija vazne za razumevanje patologije predela
optickog kanala i orbitokranijalnog prelaza, kao i za planira-
nje strategije operativnih zahvata. Na$i nalazi ukazuju na
gracilnu intrakranijalnu kapilarnu mrezu vidnog zivca, pore-
klom iz a. hypophysialis superior, i intrakanalikularnu, pore-
klom iz obi¢no jedne grane oftalmicne arterije, posebno ose-
tljivu na traumatska ostecenja.
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Suicide risk factors in the professional military personnel in the Army of Serbia

Gordana Dedi¢, Milivoje Pani¢

Vojnomedicinska akademija, Klinika za psihijatriju, Odeljenje za mentalno zdravlje i vojnu
psihologiju, Beograd, Srbija

Apstrakt

Uvod/Cilj. Poznavanje faktora rizika od samoubistva
omogucuje preduzimanje odgovarajucih preventivnih mera
u okviru Programa prevencije suicida kod profesionalnih
vojnih lica (PVL) kaji je uveden 2003. godine u Vojsci Srbije
(VS). Cilj rada bio je utvrdivanje faktora suicidnog rizika
kod PVL VS u periodu od 1998. do 2007. godine. Metode.
Analiza faktora suicidnog rizika PVL radena je na osnovu
podataka dobijenih psiholoSkom autopsijom suicida. Kon-
trolnu grupu €inila su PVL VS koja su se zbog razli€itih psi-
hi¢kih problema javljala psihijatru. U radu je koris¢ena desk-
riptivna statistika. ZnaCajnost razlika izmedu grupa ispi-
tanika utvrdena je t-testom. Rezultati. Ukupno 30 PVL,
starosti od 22 do 49 godina Zivota (prosecno 30,53 + 6,24)
u periodu od 1998 do 2007. godine izvrsila su samoubistva.
Distalni faktori suicidnog rizika PVL bili su: bratno stanje
(neoZenjen), pozitivan psihijatrijski hereditet, netraZenje
pomoci psihijatra, kockanje, redovno telesno vezbanje
(bodybuilding), manji broj prekomandi, snizena motivacija za
vojnu sluzbu (p < 0,001), bez dece, gubitak oca u ranom de-
tinjstvu, konzumiranje alkohola (p <0,005), niska plata
(p<0,01), bez zavrSene vojne Skole, zaduZenost porodice
(p < 0,05). Najces¢i proksimalni faktori suicidnog rizika PVL
bili su: aktuelni porodi¢ni problemi (36,6%), aktuelne psi-
hicke smetnje (13,3%), iscrpljenost adaptacionih kapaciteta
(13,3%), negativan Zivotni bilans (13,3%), problemi na rad-
nom mestu (6,7%), model ponaSanja, dok kod 10,0% PVL
motivi za samoubistvo nisu mogli biti utvrdeni. Zakljucak.
S obzirom na prisustvo multiplih faktora suicidnog rizika,
Program prevencije suicida kod PVL VS usmeren je na pre-
venciju i proksimalnih i distalnih faktora suicidnog rizika.

Kljucne reci:
samoubistvo; faktori rizika; vojni kolektiv; preventivno-
medicinska zaStita; srbija.

Abstract

Background/Aim. Recognition of suicide risk factors is
important in taking adequate suicide preventive measures,
Suicide Prevention Program for Professional Military Per-
sonnel (PMP) implemented in the Army of Serbia in 2003.
The aim of our study was to establish suicide risk factors in
PMP of the Army of Serbia. Methods. Analysis of suicide
risk factors in PMP was carried out on the basis of data ob-
tained by psychological suicide autopsy. The controls were
demographically similar psychiatric outpatients with no
history of suicidal behaviour. A descriptive statistics method
was used for risk factors analysis. The t-test was used for te-
sting statistical hypotheses. Results. A total of 30 PMP,
aged 22-49 years (30.53 + 6.24 on average) committed sui-
cide within the period 1998-2007. Distal suicide risk factors
in PMP were considered to be not being married,
psychiatric heredity, having no outpatient psychiatric treat-
ment, gambling, regular physical practice (bodybuilding),
less transfer to a different post, low motivation for military
service (p < 0.001), not having children, parental loss in early
childhood, alcohol abuse (p < 0.005), low salary (p < 0.01)
uncompleted military school, debts in the family (p < 0.05).
The commonest proximal suicide risk factors were: actual
family problems (36.6%), actual mental problems (13.3%),
burnout (13.3%), negative balance of accounts (13.3%), pro-
fessional problems (6.7%), behavioral model while for
10.0% PMP suicide risk factors could not be established.
Conclusion. According to the presence of multiple suicide
risk factors, Suicide Prevention Program for PMP in the
Army of Serbia is directed to the prevention of both
proximal and distal suicide risk factors.

Key words:
suicide; risk factors; military personnel; preventive
health services; serbia.

Uvod

Savremeni modeli shvatanja suicidnosti idu u smeru inte-
gracije niza faktora rizika, od psiholoskih i socijalnih s jedne

strane, do bioloskih s druge strane. Novu dimenziju psiholoskog
pristupa suicidu predstavlja oblast personologije, koja naglasava
jedinstvenost svakog pojedinca, kao i stav da svaka osoba moze
da izvr3i samoubistvo ako joj je uskraéena neka vitalna potreba .
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Utvrdeni su mnogobrojni faktori suicidnog rizika: pol
(muskarci CeSce izvrSavaju, Zene ¢e$ée pokusavaju samou-
bistvo), godine Zivota (mlade osobe), brac¢no stanje (sepa-
racija), bioloSka krizna stanja (adolescencija, nakon poro-
daja, starost), roditeljsko zanemarivanje ili odbacivanje,
emotivno i seksualno zlostavljanje i zloupotreba dece, gu-
bitak podrske prijatelja, psihi¢ke smetnje (depresija, anksi-
oznost, pani¢ni napadi, opsesivno-kompulzivni poremecaj,
nesanica, Sizofrenija, bipolarni afektivni poremecaj, zlou-
potreba alkohola i psihoaktivnih supstanci - PAS), psihijat-
rijski hereditet, prethodni pokusSaji samoubistva, suicid u
blizem socijalnom okruzenju, organske bolesti infaustne
prognoze, nedavni stresni dogadaj u Zivotu, gubitak zivot-
nih ciljeva i besmislenost zivota, usamljenost, osecanje sti-
da ili nepodnosljive krivice, pripadnost pojedinim etnickim
i subkulturnim grupama®’. Posebno su u riziku da izvrie
samoubistvo pripadnici zanimanja koja koriste oruzje ili
imaju pristup oruzju tokom obavljanja profesionalne duz-
nosti "',

Svi nabrojani faktori suicidnog rizika mogu se klasifi-
kovati na distalne i proksimalne. Distalni faktori odnose se
na dugotrajnu i povec¢anu vulnerabilnost osobe da izvrsi sa-
moubistvo, dok proksimalni faktori uticu na neposrednu po-
javu samoubistva. U odnosu na distalne faktore, proksimalni
faktori se nadograduju na njih .

Kod jedne osobe istovremeno moze postojati jedan
ili viSe distalnih i proksimalnih faktora suicidnog rizika.
Prisustvo jednog od faktora suicidnog rizika samo pove-
¢ava suicidni rizik jedne osobe, dok njihovo sadejstvo
ukazuje na vrlo visok suicidni rizik. Vazno je naglasiti da
mnoge osobe mogu imati jedan ili viSe faktora suicidnog
rizika, a da pri tom nisu suicidne. S obzirom na to da se
faktori suicidnog rizika retko javljaju izolovano, preven-
cija je usmerena na utvrdivanje multiplih faktora suicid-
nog rizika "> .

Konceptualna razlika izmedu distalnih i proksimalnih
faktora suicidnog rizika ima prakti¢ni znacaj u planiranju
programa prevencije suicida s obzirom na strategiju koja se
koristi i njen potencijalni efekat, §to omoguéuje da se napravi
razlika u programu prevencije suicida, zavisno od prirode ci-
ljnih faktora rizika. Kompleksna priroda samoubistva sugeri-
Se da je potrebno formulisati kompleksni plan aktivnosti koje
su neophodne za prevenciju.

U Odeljenju za mentalno zdravlje i vojnu psihologiju
Vojnomedicinske akademije (VMA) od 1998. godine vrsi se
psiholoska autopsija svakog samoubistva pripadnika vojne
sredine: vojnika i profesionalnih vojnih lica (PVL) - stareSi-
na, vojnika po ugovoru, civilnih lica, kao i ucenika i stude-
nata vojnih §kola sa ciljem utvrdivanja motiva za samoubis-
tvo svakog pripadnika Vojske Srbije (VS) i preduzimanja
odgovarajuéih mera prevencije”'’. S obzirom na specifidan
polozaj VS u drustvu u periodu tranzicionih promena, smat-
ramo da je potrebno kontinuirano istrazivanje faktora suicid-
nog rizika u vojnoj sredini kako za vojnike, tako i za PVL,
kako bi se kontinuirano radilo na prevenciji njihove pojave.
Cilj naseg rada bio je retrospektivna analiza i utvrdivanje
najznacajnijih faktora suicidnog rizika izvrSenih samoubista-
va PVL Vojske Srbije.

Metode

Podaci za istraZivanje dobijeni su iz psiholoskih autop-
sija samoubistva PVL VS (oficiri, podoficiri, vojnici po ugo-
voru) koji su u periodu od 1998. do 2007. godine izvrsili sa-
moubistvo. IstraZivanje svakog slucaja suicida pripadnika
VS izvrsio je ekspertski tim Odeljenja za mentalno zdravlje i
vojnu psihologiju VMA u sastavu psihijatar i psiholog, koji
je odlazio u jedinicu u kojoj je suicidant radio i na osnovu
heteroanamnestickih podataka dobijenih od njegovih kolega i
pretpostavljenih stareSina, uz koris¢enje medicinske i perso-
nalne dokumentacije o svakom suicidantu, kao i podataka
dobijenih od ¢lanova njegove porodice, utvrdivao motive
koji su doveli do suicida.

Dobijeni podaci uneti su u Upitnik suicida PVL koji sa-
drzi 40 pitanja podeljenih u pet kategorija: sociodemografske
karakteristike suicidanta, karakteristike vojne i porodi¢ne
sredine i zdravstvene probleme suicidanta, kao i karakteristi-
ke izvrSenog suicida. Pri konstruisanju Upitnika suicida PVL
koristili smo pitanja koja uklju¢uju najznacajnije faktore sui-
cidnog rizika dobijenih podataka iz literature, ali i iz naSeg
iskustva pracenja suicida u vojnoj sredini od 1998. godine od
kada se u Odeljenju za mentalno zdravlje i vojnu psihologiju
VMA radi psiholosko-psihijatrijska autopsija suicida>"".

Kontrolnu grupu ¢inila su PVL VS koja su se, zbog ra-
zli¢itih psihic¢kih problema koji nisu doveli do pokusaja sui-
cida, javljala psihijatru u Odeljenje za mentalno zdravlje i
vojnu psihologiju VMA. Ispitanici obe grupe bili su ujedna-
¢eni po godinama Zivota, godinama radnog staza i ¢inu.

U statistickoj obradi podataka koris¢ena je deskriptivna
statistiCka metoda (srednja vrednost - X, standardna devijacija -
SD, frekvencije - f. Znacajnost razlika izmedu grupa ispitanika
utvrdena je ¥, t-testom, na nivou znacajnosti p < 0,05.

Obrada podataka izvrSena je u statistickom paketu pro-
grama SPSS (Satistical Package for the Social Science ver-
sion 10 for age Windows (SPSS Inc. 2000).

Rezultati

Tabela 1 prikazuje sociodemografske karakteristike
PVL koja su izvrsila samoubistvo u periodu od 1998. do
2007. godine.

Prose¢na starost PVL koja su izvrila samoubistvo iznosila
je 30,53 + 6,25 godina zivota, od toga najvise (60%) izmedu 20 i
30 godina zivota, zatim trec¢ina (33,33%) od 30 do 40 godina,
dok je najmanje (6,7%) PVL bilo izmedu 40 i 50 godina starosti.

Vise od polovine (56,7%) PVL bili su nizi oficiri, oko
cetvrtine (23,3%) visi oficiri, a petina (20%) vojnici po ugo-
voru. Prose¢na duzina radnog staza PVL koja su izvrsila sa-
moubistvo iznosila je 7,08 + 5,65 godina, dok je vise od po-
lovine (53,3%) imalo ispod pet godina radnog staza. Izmedu
PVL koja su izvrsila samoubistvo i PVL kontrolne grupe nije
bilo statisti¢ki znacajne razlike u godinama zivota, ¢inu i go-
dinama radnog staza.

Vise od polovine (53,3%) PVL bilo je neozenjeno, dok
je decu imalo 40% PVL koja su izvrSila samoubistvo. U od-
nosu na PVL kontrolne grupe bilo je vise neoZenjenih
(P<0,001) i bez dece (p < 0,005).
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Tabela 1

Sociodemografske karakteristike profesionalnih vojnih lica koja su izvrsila samoubistvo u periodu od 1998. do 2007.

Sociodemografske karaktersitike <1 SD Su1c1dantt)1roj % Fn Sléontrolna gtr)lrl (I))ja % p
Godine zivota 30,53 £ 6,25 35,10 £5,20 0,139
20-30 18 60,0 6 20,0
30-40 10 33,3 17 56,7
40-50 2 6,7 7 13,3
Bracno stanje
neozenjen 16 53,3 6 20,0 0,001
ozenjen (ima decu) 12 40,0 24 80,0 0,002
Cin 1,000
podoficir 17 56,7 17 56,7
oficir 7 233 7 23,3
vojnik po ugovoru 6 20,0 6 20,0
Zavrsena vojna Skola 16 53,3 21 70,0 0,028
Godine radnog staza 7,08 £5,65 14,43 £ 6,46 0,154
<5 16 53,3 2 6,7
5-10 9 30,0 7 23,3
10-20 3 10,0 14 46,7
20-30 2 6,7 7 13,3

Manje PVL koja su izvrSila samoubistvo imalo je zavr-
Senu vojnu Skolu nego PVL kontrolne grupe, $to je dalo sta-
tisticki znacajnu razliku izmedu grupa (p < 0,05).

Na slici 1 prikazana je distribucija suicida PVL za peri-
od od 1999. do 2007. godine. U posmatranom periodu, godi-
$nje jedan do osam PVL izvrsilo je samoubistvo. Pri tom,
uocavalo se povecanje broja suicida od 2001. do 2004. godi-
ne, s najvisom vredno$c¢u 2003. godine.
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Sl. 1 - Suicid profesionalnih vojnih lica VVojske Srbije za
period od 1999. do 2007.

U tabeli 2 prikazani su faktori porodi¢ne sredine PVL
koja su izvrSila samoubistvo u periodu od 1998. do 2007.
godine.

Oko cetvrtina PVL koja su izvrSila samoubistvo izgu-
bila su jednog roditelja u ranom detinjstvu, a kod 10% rodi-
telji su bili razvedeni. Vise od Cetvrtine (26,7%) PVL u vre-
me izvrSenja suicida imalo je roditelje koji su bolovali od ra-
znih hroni¢nih somatskih bolesti. Psihijatrijski hereditet bio
je prisutan kod 30% PVL koja su izvrsila samoubistvo.

Izmedu grupa ispitanika postojala je visoko statisticki
znacajna razlika u psihijatrijskom hereditetu (p <0,001) i u
gubitku oca u ranom detinjstvu (p < 0,005).

Oko cetvrtine PVL koja su izvr§ila samoubistvo imalo
je problema u odnosima sa suprugom, 30% zivelo je u teskoj
materijalnoj situaciji u porodici, pri tom po 16,7% je podiglo
kredite 1 imalo dugove. ViSe od polovine nisu imali reSeno
stambeno pitanje, odnosno Ziveli su kao podstanari u vreme
izvrSenja samoubistva. Statisticki znacajna razlika izmedu
grupa ispitanika postojala je za dugove u porodici (p < 0,05).

U tabeli 3 prikazane su zdravstvene smetnje i navike
PVL koja su izvrSila samoubistvo. Tre¢ina PVL imala su
somatske bolesti (poviSen krvni pritisak, ulkus, iSijalgija),
zbog Cega se 16,7% javljalo lekarima odgovaraju¢ih speci-
jalnosti. Prijatelji i ¢lanovi porodice navodili su da su kod
40% PVL koja su izvrSila samoubistvo uocili psihicke smet-
nje (anksioznost, sniZeno raspolozenje), a prema njihovom

Tabela 2

Faktori porodi¢ne sredine profesionalnih vojnih lica koja su izvrSila samoubistvo u periodu od 1998. do 2007.

. . . Suicidanti Kontrolna grupa
Faktori porodi¢ne sredine i % N %
Faktori primarne porodice

gubitak majke u ranom detinjstvu 3 10,0 3 10,0
gubitak oca u ranom detinjstvu 4 13,3 9 30,0

razvedeni roditelji 3 10,0 5 16,7

bolest u porodici 8 26,7 5 16,7

psihijatrijski hereditet 9 30,0 1 3.3
Faktori sekundarne porodice

brac¢ni problemi 7 23,3 7 23,3

teSka materijalna situacija u porodici 9 30,0 9 30,0

dugovi 5 16,7 2 6,7

kredit 5 16,7 3 10,0

nereSeno stambeno pitanje 16 53,3 19 63,3
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Tabela 3

Zdravstvene smetnje i navike profesionalnih vojnih lica koji su izvrsili samoubistvo u periodu od 1998. do 2007.

Zdravstvene smetnje i navike nsulcldar};l] koIrlltrolna grl(l)}())a p
Somatske bolesti 10 33,3 11 36,7 0,598
Psihic¢ke smetnje (anksiozno-depresivni poremecaj) 12 40,0 20 66,7 0,305
konzumiranje alkohola 7 233 3 10,0 0,005
le¢enje kod psihijatra (ambulantno) 4 13,3 30 100,0 0,001
bolni¢ko le¢enje zbog psihickih smetnji 4 13,3 6 20,0 0,172
Navike
kockanje 5 16,7 1 3,3 0,001
redovno telesno vezbanje (bodibilding) 5 16,7 1 3,3 0,001

saznanju, manje od Cetvrtine (23,3%) koristila su sedative.
Manje od cetvrtine (23,3%) PVL konzumirala su alkohol.
Ambulantno, kao i u Klinici za psihijatriju leCeno je po
13,3% PVL koja su izvrsila suicid. Po 16,7% PVL kockala
su se i bavila redovnim telesnim vezbanjem.

Izmedu grupa ispitanika postojala je visoko statisti¢ki
znacajna razlika u kockanju, redovnom telesnom vezbanju i
ambulantnom le¢enju kod psihijatra (p < 0,001), kao i u kon-
zumiranju alkohola (p < 0,005).

U tabeli 4 prikazane su karakteristike vojne sluzbe PVL
koja su izvrSila samoubistvo u periodu od 1998. do 2007. go-
dine. Vise od polovine PVL koja su izvrSila samoubistvo, a
sva PVL kontrolne grupe imala su prekomande tokom sluzbo-
vanja, Sto daje visoko statisti¢ki znacajnu razliku (p<0,001)

izmedu grupa ispitanika. Tre¢ina PVL koja su izvr$ila samou-
bistvo, a skoro polovina PVL kontrolne grupe bila je na jed-
nom ili viSe ratiSta u periodu 1991-1995. godine, odnosno
tokom NATO agresije 1999. godine ili je kasnije radilo u
Kopnenoj zoni bezbednosti (KZB). Tokom sluzbovanja vise
od cetvrtine (26,7%) PVL koja su izvrsila samoubistvo kaz-
njena je, a dvostruko vise (53,3%) nagradivana je za obav-
ljanje profesionalnih duznosti. Snizen motiv za vojnu sluzbu
izrazavalo je vise od Cetvrtine (26,7%) PVL koja su izvrsila
samoubistvo, Cetiri puta vise u odnosu na PVL kontrolne
grupe, Sto daje visoko statisticki znacajnu razliku izmedu
grupa ispitanika (p < 0,001).

U tabeli 5 prikazane su karakteristike izvr§enog samou-
bistva PVL za period od 1998. do 2007. godine.

Tabela 4

Karakteristike vojne sluzbe profesionalnih vojnih lica koja su izvrSila samoubistvo
u periodu od 1998. do 2007.

-~ . . Suicidanti Kontrolna grupa
Karakteristike vojne sluzbe I % 0 % b
Prekomande 17 56,7 30 100,0 0,001
Kaznjavanje 8 26,7 9 30,0 0,575
Nagradivanje 16 53,3 23 86,7 0,008
SniZena motivacija za vojnu sluzbu 8 26,7 2 6,7 0,001
Boravak na ratistu 10 33,3 13 433 0,079

Hrvatska 5 16,7 5 16,7
Bosna i Hercegovina 3 10,0 3 10,0
Kosovo i Metohija 6 20,0 8 26,7
Kopnena zona bezbednosti 6 20,0 3 10,0
Tabela 5

Karakteristike izvrSenog samoubistva profesionalnih vojnih lica za period od 1998 do 2007.

Karakteristike izvr§enog samoubistva n %
Mesto izvrSenja samoubistva
kasarna - na duznosti 7 233
kasarna - van duznosti 2 6,7
teren 2 6,7
kuca/stan 14 46,7
van kuce 5 16,7
Nacin izvr§enja samoubistva
vatreno oruzje 26 86,7
vesanje 3 10,0
skakanje sa visine 1 3,3
Mesec izvrSenog samoubistva
oktobar, novembar, decembar, januar, 13 433
maj,juni 8 26,7
februar, mart, avgust 6 20,0
april, juli, septembar 3 10,0
Vreme izvr§enog samoubistva
0 do 6 ¢asova 4 13,3
6do 12 10 33,3
12do 18 5 16,7
18 do 24 7 23,3
nema podataka 4 13,3
Prisutan presuicidni sindrom 23 76,7
Ostavljeno opros§tajno pismo 10 33,3
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Oko polovine (46,7%) PVL izvrsili su samoubistvo u
svom domu (kuéa ili stan), a zatim na radnom mestu, za
vreme obavljanja duznosti. Samoubistvo je najéesce izvrseno
vatrenim oruzjem (86,7%), rede (10%) veSanjem i skaka-
njem sa visine (3,3%).

Postoje dva vremenska pika izvrSenja samoubistva, tzv.
,zimski“ (oktobar-januar) i ,letnji (maj-juni). Sto se doba
dana tice, tre¢ina samoubistava izvrSena je od 6 do 12 ¢aso-
va, a Cetvrtina od 18 do 24 Casa.

Vise od tri ¢etvrtine PVL koja su izvrSila samoubistvo,
ispoljila su simptome presuicidnog sindroma, a treéina je
ostavila oprostajno pismo.

U tabeli 6 prikazani su najces¢i motivi za izvrSeno sa-
moubistva PVL u periodu od 1998. do 2007. godine.

U periodu od 1999. do 2007. godine, godisnje je 1-8 PVL
izvrsilo samoubistvo. Najveci broj izvrSen je 2003. godine, Sto
se moze objasniti politickim dogadajima prethodnih godina i
transformacijom vojske koja je usledila nakon toga, koju su
pratile socijalno-ekonomske promene u drustvu. Naglasavamo
da nakon 2003. godine i uvodenja Programa prevencije suicida
u VS, dolazi do naglog pada broja samoubistva PVL '®".

Istovremeno, na osnovu podataka Instituta za informa-
tiku i statistiku u Beogradu, u periodu od 1997. do 2004. go-
dine, najveca stopa suicida za muskarce za grad Beograd za-
belezena je 2000. godine i iznosila je 19,7, a najniza 2004.
godine i iznosila je 9,1. Pri tom, muskarci najcesce izvrsa-
vaju samoubistvo veSanjem, davljenjem i guSenjem, a na
drugom mestu je vatreno oruzje .

Tabela 6

Motivi izvrSenog samoubistva i motivi traZzenja psihijatrijske pomoéi profesionalnih vojnih lica

.. Suicidanti Kontrolna grupa
Motivi n % n o
Aktuelni porodi¢ni problemi 11 36,6 10 33,3

svada sa suprugom/devojkom 4 13,3 2 6,7

razvod - prekid emotivne veze 5 16,7

materijalni problemi 2 6,7 1 33

razdvojenost od porodice zbog posla 4 13,3

zdravstveni problemi u porodici 3 10,0
Problemi na radnom mestu 2 6,7 5 16,7

materijalno-finansijska kontrola 2 6,7

konflikt sa pretpostavljenima 3 10,0

istek ugovora 2 6,7
Akutne psihi¢ke smetnje 4 13,3 9 30,0

psihoti¢ni poremecaj 4 13,3

neurotski poremecaj 9 30,0
Iscrpljenost adaptacionih kapaciteta (burnout) 4 13,3 3 10,0
Strah od osude okoline 3 10,0
Negativan zivotni bilans 4 13,3
Model ponasanja 2 6,7
Ostalo 5 10,0

impulsivno 1 3,3

zadesno 1 3,3

nejasno 1 3,3

Najces¢i motivi za samoubistvo PVL u posmatranom
periodu bili su aktuelni porodi¢ni problemi (36,6%). Podjed-
nako su bile prisutne akutne psihicke smetnje (13,3%), iscr-
pljenost adaptacionih kapaciteta (burnout) (13,3%) i negati-
van zivotni bilans (13,3%). Suicid kao model ponasSanja
okoline i problemi na radnom mestu (6,7%) bili su najredi
motivi. Motivi za samoubistva nisu mogli biti utvrdeni kod
10,0% PVL.

Diskusija

U 10-godisnjem periodu, od 1998. do 2007. godine, 30
PVL VS izvrsilo je samoubistvo. Stopa suicida u VS za peri-
od do 1998. godine iznosila je 16 na 100 000, a od 2003. go-
dine, nakon uvodenja Programa prevencije suicida u VS 13
na 100 000 '*"".

S obzirom na to da je samoubistvo u vojnoj sredini re-
dak dogadaj, te da je veoma tesko prikazati statisticke podat-
ke retkih dogadaja, u naSem radu samoubistva PVL prikazu-
jemo kao apsolutne brojeve.

Dedi¢ G i Pani¢ M. Vojnosanit Pregl 2010; 67(4): 303—-312.

Poredenjem stope suicida u VS odnosno bivse Jugoslo-
venske narodne armije (JNA) i Vojske Srbije i Crne Gore
(VSCG) sa stopom suicida u opsStoj muskoj populaciji za
grad Beograd, uocavaju se znacajne razlike u distribuciji sto-
pe suicida po godinama koje se mogu objasniti razlikom u
dobnim skupinama suicidanata, koja u civilnoj populaciji
obuhvata sve uzraste muske populacije, a u vojnoj samo uz-
rast od 20 do 49 godina.

U periodu od 1998. do 2007. godine najces¢i nacin sa-
moubistva PVL bio je vatrenim oruzjem (86,7%), §to je u
skladu sa istraZivanjima u stranim armijama, i moze se objas-
niti time da PVL koja su izvrSila samoubistvo koriste oruzje ili
imaju pristup oruzju tokom obavljanja profesionalne duznosti,
$to je znacajan faktor suicidnog rizika u vojnoj sredini > *°.

Prema mestu izvrSenja samoubistva PVL, najces¢i je
van radnog mesta, i to u svom domu (kuéa ili stan), u popod-
nevnim Casovima. Oko tre¢ine samoubistava PVL izvrSeno
je za vreme obavljanja profesionalne duznosti, od toga oko
Cetvrtina na radnom mestu, odnosno za vreme radnog vre-
mena.
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U naSe istrazivanje faktora suicidnog rizika PVL VS
koja su izvrSila samoubistvo u periodu od 1998. do 2007.
godine ukljucili smo kao kontrolnu grupu PVL koja su se
zbog razlicitih psihi¢kih smetnji obracala psihijatru u Ode-
ljenju za mentalno zdravlje i vojnu psihologiju VMA u tom
periodu. Ispitanici obe grupe bili su ujednaceni prema godi-
nama Zzivota, ¢inu i godinama radnog staza. Iako su obe gru-
pe ispitanika imale slicne porodi¢ne probleme, zdravstvene
smetnje i probleme vezane za njihovo profesionalno funkci-
onisanje, ovi problemi kod PVL kontrolne grupe ipak nisu
doveli do izvrSenja samoubistva.

Najces¢i motivi obracanja psihijatru PVL kontrolne
grupe bili su aktuelni porodi¢ni problemi nastali zbog razd-
vojenog zivota posle prekomande, bracne svade, materijalnih
problema u porodici, kao i zbog zdravstvenog problema ¢la-
na porodice (bolest supruge/deteta, roditelja ili brace/sestara)
zbog Cega su ispoljavali psihicke smetnje u okviru anksioz-
no-depresivnog reagovanja. Motiv obracanja psihijatru bio je
ispoljavanje pani¢nih napada ili psihosomatskog poremecaja.
Problemi na radnom mestu manje su bili zastupljeni (konflikt
sa kolegama ili pretpostavljenim stareSinom, istek ugovora).
Iscrpljenost adaptacionih kapaciteta (burnout) i strah od osu-
de okoline (otkriveni da koriste psihoaktivne supstance) bili
su najmanje prisutni.

Uzimajuci u obzir uticaj razlicitih faktora koji su pret-
hodili samoubistvu, faktori suicidnog rizika najpre su organi-
zovani unutar okvira koji pravi razliku izmedu proksimalnih
i distalnih faktora suicidnog rizika.

Sociodemografski podaci pokazuju da je prose¢no PVL
koje je izvrsilo samoubistvo: nizi oficir, starosti oko 30 godi-
na, na pocetku vojne karijere, neozenjen, bez dece, §to je u
skladu sa istrazivanjima u svetu kako u vojnoj, tako i u civil-
noj populaciji ***

Oko polovina PVL koja su izvrsila samoubistvo nisu za-
vrsili vojnu $kolu (srednju vojnu $kolu ili jednogodiSnje spe-
cijalisticko Skolovanje), $to se moze objasniti ¢injenicom da su
se mnogi od mobilisanih rezervista, ucesnika ratova na terito-
riji bivSe Jugoslavije, tokom angazovanja u ratu pokazali kao
dobri borci, pa im je predloZzeno da se nakon zavrSetka rata
aktiviraju, $to su oni i prihvatili. Pri tom, neki od njih su akti-
virani u vojnu sluzbu bez prethodne provere zdravstvenog sta-
nja koja ukljucuje i psiholosku procenu podobnosti za vojnu
sluzbu. Medutim, u radu se pokazalo da, iako su bili izuzetno
uspesni u izvrSavanju borbenih zadataka u ratu, ne tako retko
su imali probleme u izvrSavanju vojnih duznosti u miru, $to je
uoceno kao faktor suicidnog rizika. Takode, uoceno je da je
samoubistvo neuporedivo ¢e$¢e medu PVL koja su nakon za-
vr$ene vojne Skole u civilstvu kasnije primljena u profesional-
nu vojnu sluzbu nakon jednogodiS$njeg specijalistickog Skolo-
vanja, jer su bili nedovoljno dorasli zadacima vojne sluzbe, a, s
obzirom da su bili u bliskom kontaktu sa vatrenim oruzjem,
bili su u prilici da izvrSe samoubistvo.

Posmatrajuci faktore primarne porodice, uocava se da je
Cetvrtina PVL koja su izvrSila samoubistvo odrasla bez jed-
nog roditelja u detinjstvu ili mladosti. Ukoliko ovome doda-
mo i odrastanje uz jednog roditelja nakon njihovog razvoda,
tre¢ina PVL koja su izvrsila samoubistvo, a vise od polovine
PVL kontrolne grupe odrasli su u nepotpunim porodicama.

Iako je poznato da su osobe sa negativnim premorbidnim ra-
zvojem i iskustvima, organizacijom zivota i strukturom, po-
sebno ona koja se odnose na poremecene interpersonalne od-
nose, traume, modele identifikacije, strukturu porodice, kvali-
tet zivota i sistem vrednosti u zivotu, u veéem riziku da ispolje
suicidno ponaSanje u traumatizujuéim situacijama, jer za njih
nemaju odgovarajuce kapacitete u reSavanju, niti resurse da
nauce da zive sa traumom, rezultati naseg istraZivanja poka-
zuju obrnuto 2***. Ovako dobijeni rezultati mogu se objasniti
¢es¢im odvajanjem PVL kontrolne grupe u adolescentnom pe-
riodu od kuée radi Skolovanja u vojnim $kolama, gde su pri-
hvatila nove modele formiranja smisla Zivota, interesa, radnih
navika i nacina reSavanja konflikata, koji su bitni prediktori
nacina re$avanja problema i reagovanja u zivotno teSkim situ-
acijama. Takode, ovome treba dodati da pozitivan psihijatrijski
hereditet, prisutan kod 30% PVL koja su izvrsila samoubistvo,
predstavlja znacajan faktor suicidnog rizika, koji se moze pre-
venirati jo$ u selekciji kandidata za vojne Skole sprecavanjem
njihovog prijema na Skolovanje i u vojnu sluzbu.

Probleme u sekundarnoj porodici u odnosima sa svojom
suprugom ima skoro Cetvrtina, a materijalne probleme skoro
tre¢ina PVL, kako onih iz kontrolne grupe tako i onih koji su
izvrsili samoubistvo, medu njima ¢e$¢e PVL bez ratnog uce-
$¢a”'. Materijalni problemi u sekundarnoj porodici posledica
su materijalnog polozaja pripadnika VS u posleratnom peri-
odu, posebno nakon NATO bombardovanja 1999. godine.
Medutim, 16,7% PVL koja su izvr$ila samoubistvo u vreme
izvrSenja bili su u dugovima, sa podignutim kreditima, §to je
¢esc¢e u odnosu na PVL kontrolne grupe. Za reSavanje mate-
rijalnih problema birali su neadekvatne nacine ponaSanja
(igre na srecu, pozajmljivanje novca od kolega, podizanje
kredita) koji su mogli samo privremeno resiti probleme, ali
sa psiholoske strane sve viSe su se zaplitali u bespomoc¢nost,
nezadovoljstvo i nesposobnost da rese probleme?'.

Konzumiranje alkohola znacajan je faktor suicidnog ri-
zika PVL. Iako su viSe godina pre izvrSenog samoubistva
konzumirali alkohol u uobicajenim socijalnim prilikama, sa
povremenim opijanjem, zloupotreba alkohola nije bila mani-
festacija teze psihopatologije kod PVL koja su izvrsila sui-
cid, osim kod jednog PVL iz grupe ucesnika rata, koji je za-
htevao bolnicko lecenje u Klinici za psihijatriju Vojnomedi-
cinske akademije?'. Slabija tolerancija na anksioznost i frus-
traciju licnosti PVL koja su izvrSila samoubistvo, uz prisutne
neefikasne mehanizme suoCavanja sa stresom, imala je za
posledicu pojavu zloupotrebe alkohola koja bi se mogla
shvatiti 1 kao njihov pokusaj ,,samolecenja“ u cilju redukcije
trpljenja zbog psihickih smetnji. Samoubistvo je rezultat nji-
hovog udruzenog delovanja, s obzirom na to da je poznato da
depresija i alkoholizam povecavaju suicidni rizik, udruzeni
mnogo vide ', Svega 13,3% PVL koja su izvrsila samoubi-
stvo leceni su kod psihijatra ambulantno, kao i bolnicki u
Klinici za psihijatriju, a Cetvrtina je, prema izjavi njihovih
prijatelja i porodice, koristila sedative. Iako su psihic¢ke
smetnje bile prisutne duze vreme pre izvrSenja suicida, oni i
pored toga nisu zatrazili psihijatrijsku pomo¢. Podatak da su
se sva PVL kontrolne grupe javljala psihijatru, uglavnom
zbog anksiozne simptomatologije, posledica je naSeg izbora
ispitanika kontolne grupe.
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Kao kuriozitet koji je uocen u analizi samoubistva PVL
je tzv. sindrom telesne okupiranosti, preokupiranosti teles-
nim funkcionisanjem. Redovnim telesnim vezbanjem, odno-
sno bodibildingom, znacajnije su se bavila PVL sa ratnim is-
kustvom nego PVL bez ratnog iskustva koja su ¢esce svoje
slobodno vreme provodila veZbajuéi u teretani’'. Okupira-
nost sopstvenim telom, potreba da ga izgraduju (,,ulepSava-
ju®) fizickim vezbanjem, je kompenzatorni mehanizam kod
osoba slabijih ego-potencijala, $to ukazuje na njihovu narci-
soidnost i potrebu da spoljnim izgledom odaju sliku snaznog
1 neustrasivog ratnika.

Posmatraju¢i faktore vojne sredine, uoCava se da su
PVL kontrolne grupe imala ¢eS¢e prekomande, ¢esce su na-
gradivana na radnom mestu i, takode, ¢e$¢e su bila ucesnici
ratova vodenih na teritoriji bivSe Jugoslavije u odnosu na
PVL koja su izvrSila samoubistvo, Sto sve ukazuje na njihove
bolje adaptacione sposobnosti tokom vojne karijere u odnosu
na PVL koja su izvrSila samoubistvo. Zbog neizvrSavanja
profesionalnih zadataka Cetvrtina PVL su kaznjena, znacaj-
nije oni sa uc¢e$¢em u ratovima koji su se vodili na teritoriji
bivie Jugoslavije®'. Cetvrtina PVL kaZnjena je ukorom i no-
v¢anim kaznama, ali nijedno PVL nije izgubilo posao.

Tre¢ina PVL koja su izvrSila samoubistvo i manje od po-
lovine PVL kontrolne grupe, bili su uéesnici ratova koji su se
vodili na teritoriji bivse Jugoslavije. Profesionalna vojna lica
obe grupe u podjednakom broju uéestvovali su na ratiStima Hr-
vatske i Bosne i Hercegovine. Medutim, PVL kontrolne grupe
¢esce su bila angazovana na teritoriji Kosova i Metohije za
vreme NATO bombardovanja 1999. godine, dok je dvostruko
vise PVL koja su izvrsila samoubistvo bilo na duznosti u Kop-
nenoj zoni bezbednosti (KZB). Od svih PVL koja su izvrSila
samoubistvo, ucesnika ratova na teritoriji bivSe Jugoslavije,
polovina su bili u€esnici rata na teritoriji Hrvatske, tre¢ina na
ratiStima Bosne i Hercegovine, a vise od polovine na teritoriji
KiM-a za vreme NATO bombardovanja, kao i u zoni KZB, pri
tom su petina bila uéesnici na dva ratista, a treéina svih ratista
na teritoriji bivSe Jugoslavije. U¢eS¢e na dva ili tri ratiSta su ka-
rakteristicni za PVL starijeg godista i ¢ina u vojsci. Takode, is-
ticemo da su i u vreme mira neke jedinice Vojske Srbije anga-
zovane u KZB koja se granici sa teritorijom Kosova i Metohije
i u kojima su uslovi zivota i rada sli¢ni onima na ratistu. Napo-
minjemo da je broj samoubistava PVL u Kopnenoj zoni bezbe-
dnosti u periodu od 2002. do 2007. godine bio identi¢an broju
samoubistava PVL koja su bila ucesnici ratova vodenih na hr-
vatskom i bosanskom ratistu u periodu od 1991-1995. godine.
Dobijeni podaci ukazuju da je angazovanost PVL u izvrSavanju
borbenih zadataka za vreme rata na teritoriji bivSe Jugoslavije
imala uticaja na nastanak psihickih problema od kojih su se ne-
ki mogli uociti i u porodi¢nom i u profesionalnom funkcionisa-
nju, a koje uz pozitivan psihijatrijski hereditet imaju uticaja na
konaéni ishod, odnosno samoubistvo?'.

Snizena motivacija za vojnu sluzbu uocena je kod vise
od Cetvrtine PVL koja su izvrsila samoubistvo. Ovakav nalaz
moze se objasniti, s jedne strane, ¢injenicom da je PVL uce-
snicima ratova na teritoriji bivSe Jugoslavije po povratku sa
ratnih podrucja bilo teSko da se adaptiraju na mirnodopske
uslove rada u kojima su se u sistemu komandovanja nalazili
u podredenom polozaju pretpostavljenim stareSinama koji ni-
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su bili uéesnici rata. Takode, skoro polovina PVL koja su iz-
vr$ila samoubistvo nisu zavrSila vojnu Skolu, a nekima je bio
istekao ugovor na odredeno vreme. Istovremeno, na smanje-
nje njihove motivacije za vojnu sluzbu uticalo je i kaznjava-
nje zbog disciplinskih prestupa na radnom mestu.

Na osnovu heteroanamnestickih podataka kolega sa posla
i ¢lanova njihove najblize porodice, mozemo opisati dve grupe
osobina li¢nosti PVL koja su izvrSila samoubistvo. U prvoj
grupi su PVL koja opisuju kao introvertna, sa osiromasenim
socijalnim kontaktima, rigidna u kontaktu, sa pojacanom emo-
cionalnom kontrolom, sa visokim usvojenim moralnim sta-
ndardima, profesionalno veoma uspesna, ¢esto sa sindromom
burnout, sa skrivenim (latentnim) depresivnim simptomima. U
drugoj grupi su PVL koja opisuju kao ekstrovertna, dobro
adaptirana, sa oslabljenom emocionalnom kontrolom, nezrela,
sa impulsivnim reakcijama, sklona igrama na sre¢u (kockanje)
ili nekim kriminogenim aktivnostima '°.

Najcesc¢i proksimalni motivi PVL koja su izvrsila sa-
moubistvo su prouzrokovani problemati¢nim interpersonal-
nim odnosom sa bracnim partnerom (suprugom), odnosno sa
devojkom, bilo da je u pitanju separacija (razvod, prekid
emotivne veze) ili svada, koja ima znaCenje straha od separa-
cije od voljene osobe. U ¢inu samoubistva ubija se onaj deo
sebe koji pripada voljenoj osobi, onaj deo koji nije mogao da
se oslobodi internalizovanog objekta. U fantaziji se napada
napusteni voljeni objekat, ne Self. Ubijajuéi sebe, suicidant
se izjednacava sa voljenom osobom koja mu je prouzroko-
vala veliki bol. Na taj nacin samoubistvo postaje kazna us-
merena ka voljenoj osobi. Voljena osoba i suicidant postaju
jedna osoba, a samoubistvo kao ¢in odigravanja nasilja pred-
stavlja bekstvo iz nepodnosljive situacije*.

Materijalni problemi u porodici kao motiv za samoubi-
stvo povezani su sa nedostatkom novca u porodici ili nemo-
guénoscu da vrate dugove, $to u njima izaziva bespomoé-
nost. S druge strane, materijalno dugovanje PVL na radnom
mestu otkriveno je nakon obilaska materijalno-finansijske
kontrole, koja je prethodila samoubistvu. Bez obzira na obje-
ktivnu tezinu ucinjenog zakonskog prestupa, niko nije izgu-
bio posao zbog materijalnog duga na poslu. U psiholoskom
smislu, PVL su obe ove situacije dozivela kao narcisticku
traumu, moralnu kaznu i povredu ugleda i casti. U okviru
uticaja oba sistema vrednosti, pretegao je onaj deo li¢nosti
koji to nije mogao da prihvati, te u kombinaciji sa moénim
distalnim faktorima, uz dostupnost vatrenog oruzja, kod njih
su stvoreni povoljni preduslovi da izvr§e samoubistvo.

Svako osmo samoubistvo PVL bilo je posledica deklan-
Siranja psihoti¢nog poremecaja. Kod dva samoubistva PVL,
radilo se o psihotiénom poremecaju koji se javio nekoliko
godina ranije i zbog Cega su ve¢ leCeni bolnicki. Medutim,
kod druga dva samoubistva PVL, psiholoskom autopsijom
utvrdeno je da su izvrSena u vreme ispoljavanja prve psihoti-
¢ne epizode koja je do momenta samoubistva ostala nepre-
poznata. U prilog navedenog ukazuju i istrazivanja prema
kojima se kod 20-30% mladih ljudi samoubistvo moze izvr-
Siti u prodromalnoj fazi prve psihoti¢ne epizode, odnosno jos
pre postavljanja psihijatrijske dijagnoze .

Samoubistvo kao posledica akumulacije negativnih Zi-
votnih dogadaja, gubitaka zivotnih ciljeva i besmislenosti Zi-
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vota vezanih za porodi¢ne (razvod, neslaganje sa roditeljima)
ili profesionalne aktivnosti (nerealizovane profesionalne as-
piracije, otkrivene kriminogene aktivnosti) vrSi se nakon
pravljenja zivotnog bilansa sa negativnom procenom aktuel-
ne zivotne pozicije. Visoke ambicije i aspiracije koje su po-
sedovali ukazuju na naglasen Superego i snaznu unutras$nju
kontrolu, a nerazvijeni kapaciteti za bliskost i poverenje izo-
stali su kao potporni mehanizmi u kriznim situacijama $to je
dovelo do sloma adaptacionih sposobnosti i slike o sebi, uz
nemogucnost da promene sliku o sebi i konsekutivno prome-
ne medusobne odnose. Napred navedeno ukazuje da su i pre
izvrSenja samoubistva mehanizmi suocavanja sa stresom bili
ispod prosecno efikasni §to je uz ,,potroSenost ljudskog
materijala, teSku egzistencijalnu situaciju, neizvesnost, imalo
za posledicu iscrpljenost adaptacionih kapaciteta. Samoubi-
stvo je rezultat nedovoljno integrisane, emocionalno nesta-
bilne strukture li¢nosti koja je u sukobu sa pove¢anim zahte-
vima i nerazumevanjem sredine dospela u stanje dekompen-
zacije i neadekvatnog reagovanja > *> .

Odluka za samoubistvo kod dva PVL doneta je kao
imitacija samoubistava izvrSenih u njihovoj najblizoj okolini.
Jedan suicidant je kao i kolega sa posla izvr§io samoubistvo
zbog nerealizovanih motiva vezanih za profesionalne ambi-
cije, dok je drugi u istim godinama zivota i na istom mestu
na kojem je njegova rodaka (tetka) pre nekoliko godina izvr-
Sila samoubistvo.

Ukupno 10% samoubistava izvrSeno je zbog nejasnih
motiva. Nejasni motivi postoje kod impulsivnog suicida, kao
posledica trenutne odluke i manifestovanog acting out pona-
Sanja kada je u jednom slucaju okidac¢ bila identifikacija sa
glavnim likom serije koji se ubio zbog nesreéne ljubavi. Ne
iskljucuje se ni zades, odnosno da je samoubistvo izvrSeno
slu¢ajno, provocirano nesmotrenim reakcijama, uz povisenu
alkoholemiju u tom trenutku.

Analiza suicida pokazala je da ni u jednom slucaju sui-
cida PVL izvrSenog u periodu od 1998. do 2007. godine nije
postojala odgovornost vojne organizacije, kao da ni medu-
ljudski odnosi ni postupanje u jedinici nisu bili neposredni
uzrok nastanka vanrednog dogadaja. Takode, ni obrnuto,
vanredni dogadaj nije bitnije uticao na stabilnost komando-
vanja i izvr§avanje namenskih zadataka u jedinici.

Heteroanamnesticki podaci dobijeni od ¢lanova porodi-
ce 1 prijatelja, pokazuju da je kod tri Cetvrtine PVL koja su
izvrSila samoubistvo postojalo prisustvo psihopatoloskih is-
poljavanja u periodu koji je prethodio suicidu, koji je tek ret-
rogradnom analizom prepoznat kao presuicidni sindrom.
Prema navodima familije i prijatelja, 40% PVL koja su izvr-
Sila samoubistvo u periodu pre izvrSenja ispoljavala su ank-
siozno-depresivnu simptomatologiju kao posledicu intenziv-
promenu u ponasanju koje je registrovala okolina, porodica i
prijatelji bilo je usamljivanje. NaZzalost, sve ove promene u
ponasanju nisu protumacene kao moguénost da se moze in-
tervenisati, te da se pravovremeno upute psihijatru na pre-
gled i time spreci suicid koji su kasnije izvrsili. Pojava aktu-
elnih stresnih situacija uz pojacanu vulnerabilnost li¢nosti
koja je posledica njihove smanjene sposobnosti da ostvare
stabilne profesionalne i porodi¢ne odnose imala je za posle-

dicu bihejvioralne manifestacije usled visokog stepena sub-
jektivne patnje, Sto je znacajno uticalo na poremecaj socijal-
nog ili profesionalnog funkcionisanja i dezorganizaciju lic-
nosti.

U prilog navedenom i obracanje lekarima opste prakse
u garnizonskim ambulantama pre izvrSenja suicida ukazuje
na apel osoba koje su u krizi i traze pomo¢, ispoljavajuéi
simptome tzv. ,,malih oboljenja“ zbog ¢ega njihovo depresi-
vno raspolozenje (larvirana, ,,maskirana depresija“) lekari u
garnizonskim ambulantama nisu prepoznali i nisu ih uputili
psihijatru. S druge strane, ovako dobijeni podaci ukazuju na
mogucnost da upravo lekari opSte prakse mogu prepoznati
simptome presuicidnog sindroma, $to ukazuje na potrebu da
se Program prevencije suicida u vojnoj sredini usmeri na
edukaciju lekara opste prakse u smislu obnavljanja znanja iz
depresije i pomoci osobi u krizi, §to je u skladu sa progra-
mom prevencije suicida u svetu*'.

Tre¢ina PVL ostavila su oprostajno pismo. Uprkos
mnogobrojnim ograni¢enjima, oprostajno pismo je moguc-
nost da se otkrije sadrzaj razmisljanja osobe u trenutku kada
je izvrsila samoubistvo. Istrazivanja madarskih autora poka-
zuju da postoje dve vrste poruka koje ostavljaju osobe koje
nameravaju da izvrie samoubistvo®. Prva vrsta oprostajnih
poruka su upucéene poznanicima, i u sadrzaju poruka se nala-
zi sadrzaj u kojem govore o nepodnosljivom psiholoskom
bolu, ose¢anju beznadeznosti, iscrpljenosti. Ove poruke su,
uglavnom, pozitivne, pune emocija upucenih zeni i deci, ko-
jima izrazavaju ljubav.

Rede su ove poruke negativne i u njima optuzuju sebe,
manje druge osobe. Najcesce objasnjavaju razloge zbog ko-
jih su ,,morali“ da izvrSe samoubistvo (,,Zbog ovoga §to ¢u
uraditi, nemojte nikog da krivite, niko nije odgovoran. Slu-
Sajte majku i oprostite mi‘).

Oprostajne poruke najc¢esée su u vidu pisma: ,,Neka bu-
de $to biti ne moze... Do videnja druze, do videnja®, ili dnev-
nika koji su vodili nekoliko dana pre izvrSenog samoubistva,
ali ima i SMS poruka: ,,Ne mogu vise! Izvinite... Zbogom!*
Ti si bila nesto najbolje u Zivotu i Zelim ti sve najbolje, uvek
¢u te voleti!!! Odoh ja...*“ Postoje i kao verbalne izjave koje
je suicidant uputio kolegi sa posla, 20 minuta pre nego §to je
izvrSio suicid: ,,Nema veze, svi ¢emo i mi pod zemlju®.

U porukama cesto daju uputstva prijateljima i rodacima
da izmire njihove dugove, ili ostavljaju broj ku¢nog telefona
da obaveste porodicu o tome $ta je ucinio.

Drugu vrstu oprostajnih poruka ostavljaju osobe koje su
narcisticki ozlojedene i $alju negativne poruke poznanicima i
¢lanovima porodice, optuzujuci ih posredno za samoubistvo.
Oprostajne poruke mogu biti upuéene i drzavnim instituci-
jama (crkva i vojska), prema kojima ispoljavaju verbalnu
agresiju.

Mere prevencije suicida prvenstveno su usmerene na
znacaj redovnog vojnog Skolovanja PVL, kako bi se nakon
viSegodiS$njeg vojnog Skolovanja s obzirom na sloZenost sva-
kodnevnih zadataka i znacaj angazovanja, jedinice popunile
kvalitetnim 1 obrazovanim stareSinama. U tome bi poseban
znacaj trebalo da ima rad na poboljSanju selekcije ljudstva.
Takode, veoma je vazan preventivni rad sa PVL koja se an-
gazuju na specifiénim zadacima koji zahtevaju pojacana psi-
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hofizi¢ka opterecenja (specijalne jedinice, jedinice u poseb-
nim stresogenim i psihofizicki iscrpljujuc¢im uslovima KZB)
radi spreCavanja eventualnih negativnih efekata na emocio-
nalnu stabilnost i mentalno zdravlje.

Mere prevencije suicida PVL sprovode se putem rada
primarnih mentalnohigijenskih timova koji bi trebalo da rade
na zdravstvenom prosvecivanju PVL i otklanjanju straha od
stigmatizacije zbog traZenja struéne psihijatrijske pomoci.

U tom smislu, preporucuje se obuka ¢lanova primarnih
mentalnohigijenskih timova ukljuéivanjem u programe kon-
tinuarane medicinske edukacije (KME), radi $to ranijeg pre-
poznavanju osobe u krizi. Znacaj ima i holisiticki pristup
trupnih lekara u prepoznavanju prvih simptoma depresije i
ranog otkrivanja presuicidnog sindroma.

Zakljucak

lako su faktori suicidnog rizika PVL VS u 10-
godisnjem periodu (1998-2007) vezani prvenstveno za lic-
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nost PVL koje je izvrSilo samoubistvo, motiv samoubistva
PVL treba traziti u interakciji viSe faktora koji su uticali na
njegovo izvrsenje, koji idu u smeru integracije vise faktora
rizika, klasifikovanih kao distalni i proksimalni, §to ukazuje
na prisustvo multiplih faktora suicidnog rizika PVL.

Stoga, program prevencije suicida PVL VS treba usme-
riti ka prevenciji i proksimalnih i distalnih faktora suicidnog
rizika. Profesionlanim vojnim licima koja imaju visok suici-
dni rizik, stvaraju se mogucnosti da se u sistemu koherentno-
sti i podrSke vojne sredine, umanje proksimalni faktori suici-
dnog rizika. Poznavanje distalnih faktora suicidnog rizika
profesionalnih vojnih lica daje mogucnost da se intervenise
jos tokom selekcije i da se elimini$u kandidati za prijem u
vojnu sluzbu, kada se uoc¢e vojnospecifi¢ni faktori suicidnog
rizika.

Smatramo da je potrebno nastaviti sa istrazivanjem pro-
blema suicida u vojnoj sredini i u narednom periodu s obzi-
rom na transformaciju vojske koja je u toku kako bi se na
najbolji na¢in sprecilo njegovo ispoljavanje medu PVL.
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Principles of surgical treatment of congenital, developmental and

acquired female breast asymmetries

Principi hirurS8kog leCenja kongenitalne, razvojne 1 steCene asimetrije

zenskih dojki
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Djordjevi¢*, Dejan Vulovi¢®, Milica Rajovi¢*, Bosko Milev', Sasa Milicevi¢*

Military Medical Academy, *Clinic for Plastic Surgery and Burns, 'Clinic for Abdominal
and Endocrine Surgery, Belgrade, Serbia; *pediatric Clinic, Belgrade, Serbia;
SClinical Center, Kragujevac, Serbia

Abstract

Background/Aim. There is a natural asymmetry in normal
female brests. When the difference in the shape, size or po-
sition of the breast and nipple-areola complex is visible,
surgical correction is the only treatment option and presents
one of the greatest challenges for a plastic surgeon. Based
on the Nabhai classification presented in details, the aim of
the study was to present the possibilities of plastic surgery
to correct primary (congenital), secondary (developmental)
and tertiary (acquired) brest asymmetries. Methods. We
conducted a retrospective analysis of female breast asym-
metry surgeries performed in the Clinic for Plastic Surgery
and Burns, Military Medical Academy (MMA), Belgrade
over the last seven years (January 2002 — January 2009).
Results. During the above mentioned period, 82 female
patients, 18 — 65 years of age, underwent surgery for breast
asymmetry. The most frequent asymmetries were develop-
mental, “pubertal” (n = 43); acquired asymmetries as a con-
sequence of tumor surgery were found in the other 22 pa-
tients, while 7 patients were diagnosed with primary asym-
metries such as congenital chest-wall asymmetry (Sy. Po-
land), accessory and tuberous breasts. All patients under-

Apstrakt

Uvod/Cilj. Sve Zenske dojke su prirodno asimetrine. Kada
je razlika u obliku, veli€ini ili poloZaju dojke i bradavice upad-
ljiva, hirurSka korekcija jedino je reSenje i predstavlja jedan od
najveéih izazova za hirurga plasticara. PridrZavajuci se detalj-
no opisane Klasifikacije po Nahaiju, cilj rada bio je da se pri-
kaZzu moguénosti plasticne hirurgije u reSavanju primarnih
(kongenitalnih), sekundarnih (razvojnih) i tercijarnih (stece-
nih) asimetrija dojke. Metode. lzvriena je retrospektivna
analiza hirurSkih procedura za korekciju razliCitin vrsta asi-
metrija dojki kod Zena koje su u poslednjih sedam godina ko-
ris¢ene u Klinici za plasti¢nu hirurgiju i opekotine VMA. Re-

went preoperative ultrasound examination, while hormone
status was determined in those with developmental, “pu-
bertal” asymmetries. The selection of surgical procedure for
correction of breast asymmetry depended upon clinical ex-
amination findings and patient's wish relating to the shape
and size of the breasts. The most of breast asymmetries
were corrected by a combination of surgical procedures in-
cluding primary and secondary reconstruction, reduction,
suspension or augmentation mammoplasty. Having com-
bined different surgical procedures, we managed to achive
satisfactory results. The hypertrophic scar formation after
reduction mamoplasty was seen in some cases, however,
they caused no significant patient’s discomfort. Conclu-
sion. Application of plastic, reconstructive and aesthetic
surgical principles can considerably contribute to achieving
excellent results in corrective surgery for breast asymme-
tries. In addition to most suitable breast asymmetry surgical
procedures choice, motivation of a patient is also very im-
portant for achieving satisfactory results.

Key words:
breast; nipples; congenital abnormalities;
reconstructive surgical procedures.

zultati. Tokom poslednjih sedam godina u Klinici za plastic-
nu hirurgiju i opekotine VMA operisane su 82 bolesnice sta-
rosti od 18 do 65 godina. NajveCi broj asimetrija bio je iz gru-
pe razvojnih, ,,pubertetskih asimetrija“, Cak 43. Operisano je
sedam bolesnica sa primarnom asimetrijom: urodena asimet-
rija grudnog ko3a (Sy. Poland), prekobrojne i tuberozne doj-
ke. Sve bolesnice bile su preoperativno ultrazvuéno pregleda-
ne, a kod razvojnih asimetrija raden je i hormonski status. 1z-
bor hirurdke tehnike za korekciju asimetrije diktirao je klinicki
nalaz i Zelja bolesnice za buduéim izgledom dojki. Najveci
broj asimetri¢nih dojki korigovan je primenom kombinovanih
hirurSkih procedura; primarna i sekundarna rekonstrukcija,
redukciona, suspenziona ili augmentaciona mamoplastika.
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Kombinacijom hirur8kih procedura postigli smo veoma za-
dovoljavajuce rezultate. Kod nekoliko bolesnica zabeleZeni su
hipertrofi¢ni postoperativni oZiljci nakon redukcionih mamo-
plastika, koji nisu uzrokovali znaCajne smetnje. Zakljucak.
Primena principa plastine, rekonstruktivne i estetske hirur-
gije moZe znacajno da doprinese postizanju veoma dobrih re-
zultata u reSavanju asimetrija dojki. Pored odgovarajucéeg iz-

bora operativnih procedura za reSavanje asimetrije dojki, od
izuzetnog znaCaja je i motivisanost bolesnica za postizanje 5to
boljih rezultata.

Klju€ne reci:
dojka; dojka, bradavice; anomalije; hirurgija,
rekonstruktivna, procedure.

Introduction

Female breasts go through three stages of development.
During the intrauterine fetal growth, the nipple is formed be-
tween the 8th and 10th week, while the primitive milk dusts are
formed by the 5th month of fetal life. Breast development is
definitely completed at puberty under the influence of female
gonadal hormones when lobules are formed '. There is a smaller
or larger natural asymmetry in normal female breasts which may
be in the shape, position and size of the breasts or in the projec-
tion of the nipples; however, these differences are almost invisi-
ble and do not require any esthetic-surgical correction. Nahai >
has given a detailed description of the causes leading to the
breast asymmetry and divided them into 3 groups.

Breast asymmetry is not a rare phenomenon and it presents
one of the greatest challenges for a plastic surgeon, particularly
in terms of surgical technique selection. Correction surgery for
breast asymmetry falls into the sphere of cosmetic surgery.

Once an examination has been completed and diagnosis
established, female patient is thourougly informed about the
possibilities, advantages and disadvantages of some surgical
procedures. Upon reaching an agreement, the patient and the
doctor decide on the surgical technique that would allow for
achieving optimal results. Sometimes, it would be needed to
combine one or more surgical techniques.

However, all surgical procedures, the number of which
is large, for correction of breast asymmetry using either pa-
tient’s own tissue or artificial material, require complete pre-
operative preparation of the patient.

Depending on the type of asymmetry, additional diag-
nostic procedures may be indicated such as chest radiogra-
phy, breast ultrasound examination, hormone status, color
Doppler, mammography and basic laboratory analyses, as
well as anesthesiology consultation prior to the surgery.

Surgical correction of breast asymmetry is a demanding
surgery and it is often performed in several stages. Congeni-
tal asymmetries are usually corrected after the puberty, de-
velopmental in the adolescence period and acquired even in
the advanced ages °.

The aim of the study was to present the importance of
knowing various surgical techniques for correction of female
breast asymmetries. Possessing a good knowledge of these
surgical procedures ensures the most adequate treatment of
some types of asymmetry.

Methods

This paper presented a retrospective study of female
patients with asymmetric breasts admitted to the Clinic for

Plastic Surgery and Burns, Military Medical Academy in
Belgrade, for correction surgery over the period from Janu-
ary 2002 to January 2009. Based on the data obtained from
patients medical records, all surgical techniques chosen for
each type of breast asymmetry were analyzed and their ef-
fectiveness in achieving functional and esthetic results
evaluated.

Results

Based on the data obtained from medical records of
surgically treated female patients for breast asymmetry, it
was possible to divide them into three groups depending on
the type of asymmetry classified by Nahai (Table 1). The
group I included the patients with congential breast asym-
metry, those with developmental asymmetry were in the
group II, while the patients with acquired asymmetries felt
into the group III.

Surgical methods used for correction of breast asym-
metries included reduction mammaplasty, breast augmenta-
tion and mammaplasty, reconstruction of the missing breast
using local flaps and silicone gel implants, as well as the combi-
nation of the above mentioned techniques.

The patients from the group I with the primary (congenital)
asymmetries were treated for Poland’s syndrome characterized by
the defficiency of a large pectoral muscle by combination of the
muscle flap and implant. Those with tuberous breasts were treated
using the Muti-type technique *. Accessory breasts were excised
without the need for additional correction of the exisitng breasts °.

The group II of patients with secondary (developmental)
asymmetries was the largest. Ultrasound examination of both
breasts were conducted and hormone status determined in all the
patietns. Prior to a specific surgical procedure, they all underwent
endocrinological examination. Asymmetries were mostly cor-
rected by augmentation mammaplasty, silicone gel implants
“Mentor” of various sizes °, and various techniques of reduction or
suspension mammaplasty such as Motturi- , Pitanguy- ,
McKissock- , Lassus- , or Lejour-type mammaplasty tech-
niques " .

Acquired breast asymmetries in the patients from the
group III were mostly a consequence of a previous surgical
treatment for benign or malignant breast tumor. Upon clinical
examination, the patients were presented to the conciliar com-
mission, which then indicated breast reconstruction and/or sub-
cutaneous mastectomy. In patients with such condition arising
out of unilateral mastectomy, color Doppler of the blood ves-
sels in the scapular and axillary region was performed prior to
the surgical procedure to exclude the injury of a. thoracodor-
salisthat could happen during the primary surgery.

Novakovié¢ M, et al. Vojnosanit Pregl 2010; 67(4): 313-320.
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Table 1

Distribution of patients in dependence on breast asymmetry and surgical technique applied

Nahai classification of breast asymetry I\E)L;rr;btgr Applied surgical technique
Primary breast asymmetry — congenital
defficiency of the gland tissue -
absence of the nipples -
Sy. Poland 2 Siltex implant “Mentor”
accessory breasts 2 Accessory breast excision

accessory nipples
tuberous breast
chest-wall asymmetry
Secondary breast asymmetry — developmental
unilateral hypoplasia

unilateral hypothrophy

asymmetry of the areoal-mammary complex

asymmetry of the base and submammary region
Tertiary breast asymmetry — acquired

breast tumors

Augmentation, Reduction sec Muti

19 Augmentation (siltex prosthesis “Mentor”)

Combination of reduction mammaplasty and

21 augmentation (siltex prosthesis “Mentor”)

3 Partial excision - reposition

21  Latissimusdors + siltex prosthesis “Mentor”

trauma — burns 1 siltex prosthesis “Mentor”
iatrogenic -
. Combination of suspension and augmentation
after pregnancy and breastfeeding 10
mammaplasty
Total 82

These types of asymmetries were corrected using myo-
cutaneous m. latissimus dorsi flaps and silicone gel implants
of the approapriate size. Asymmetries acquired after preg-
nancy and breastfeeding were treated by the breast augmen-
tation or suspension mammaplasty > .

All the procedures were performed under general endo-
tracheal anesthesia. Functional status of the surgically treated
breasts and satisfaction of the patients with the visual out-
come were scored to evalute the overall achieved results.
From the functional and esthetic aspects, the results achieved
with congenital breast asymmetry corrections were satisfac-
tory. Among the patients from the group I, there were two
patients with Poland’s syndrome. The absence of pectoral
muscle, hypoplastic milk glands and the nipples in a lateral
position inclined to the ipsilateral were found in both of
them. Asymmetry in the first patient was corrected by unilat-
eral augmentation mammaplasty using silicone gel implant
“Mentor” of an adequate size and shape, because the size and
shape of the contralateral breast was satisfactory. The deffi-
ciency of pectoral muscle in the second patient was rebuilt
using the ipsilateral latissmus dorsi muscular flap on the
vascular pedicle and implants of various size because the
contralateral breast was also hypoplastic (Figures 1 a-e).

Corrections were performed as one-stage procedures
using implants which were placed subglandularly in both
cases. Tuberous asymmetry in 3 patients was treated by the
Muti-type technique. Due to the particularly pronounced
breast deformity in the areola complex region in those pa-
tients, breast asymmetry reduction and suspension was re-
quired. Augmentation mammaplasty was performed in the
second stage. There were also two other patients with bilat-

Novakovié¢ M, et al. Vojnosanit Pregl 2010; 67(4): 313-320.

eral accessory breasts which were asymmetric and extended
lateraly towards the axilla. The accessory breasts were ex-
cised, the wounds were sutured directly with intradermal
suture leaving a minimal post-operative scar. Hystopa-
thological examination revealed that the milk gland tissue
was affected.

The group II included the largest number of patients
with breast asymmetry, so various surgical techniques had to
be used. The difference in the shape of the developmental
asymmetric breasts was corrected in 19 patients using sili-
cone gel implants “Mentor” of various size and shape (Fig-
ures 2 a, b).

The most adequate of too many breast reduction sur-
geries was chosen in the case of 14 patients with one breast
more ptotic due to a large volume of fatty tissue in relation to
the contralateral breast of satisfactory size and shape (Fig-
ures 3 a, b, and 4 a, b).

The other patients from the group, seven of them, with
developmental breast asymmetries required the combina-
tion of two surgical procedures, augmentation and reduc-
tion mammaplasty (Figures 5 a, b). To place silicone gel
implants, we used a submammary approach in all these
cases. A skin incision was made in the submammary fold
and the implant was inserted subglandurally in 70% of
cases and submuscularly in 30% of cases. The functional
results achieved with correction surgery of inverted nipples
in the patient who underwent augmentation mammaplasty
were absolutly satisfactory. In the case of other patient with
lactation definitely complete, unilateral correction surgery
was performed using the method by which milk ducts in the
nipple were cut off.
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Fig. 1 — Poland’s syndrome

a) anterior — preoperative view

b) anterior — postoperative view

¢) lateral — preoperative view

d) lateral — postoperative view

e) harvested pedicled latissimus dorsi muscle flap at the left side

Novakovié¢ M, et al. Vojnosanit Pregl 2010; 67(4): 313-320.
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Fig. 2b — Secondary breast asymmetry — developmental
a) anterior — preoperative view
b) anterior — postoperative view

Fig. 3 — Secondary breast asymmetry — developmental, with ptosis
a) anterior — preoperative view
b) anterior — postoperative view

Fig. 4 — Secondary breast asymmetry — developmental, with hypertrophy and ptosis
a) anterior — preoperative view
b) anterior — postoperative view

Novakovié¢ M, et al. Vojnosanit Pregl 2010; 67(4): 313-320.
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Fig. 5 - Secondary breast asymmetry — developmental
a) lateral — preoperative view
b) lateral — postoperative view

In 21 patients from the group III with acquired breast
asymmetry who previously underwent unilateral mastoc-
tomy, secondary breast reconstruction surgery was per-
formed. Latissimus dorsi myocutaneous flap in combination
with the silicone gel implant of adequate size was used in
these cases (Figures 6 a, b).

In 50% of the patients from this group, the areola-
mammary complex reconstruction was simultaneously per-
formed. Subcutaneous mastectomy of the fibrocystic contra-
lateral breast primarily reconstructed by the silicone gel im-
plant was required in 10% of the cases.

There were also 10 patients in this group with breast
asymmetry occuring after the pregnancy and breastfeeding.
The post-operative recovery lasted 14-21 days in 95% of the
cases.

Complications of the above mentioned surgical proce-
dures were negligible as compared with the achieved suc-
cessful results. They were presented in Table 2.

a)

Table 2

The most often complications in patients subjected
to breast asymmetry surgical corrections

Complications Incidence (%)
Hematomas 10.0
Seromas 3.0
Disorder of the mammillary sensibility 5.0
Capsule contracture 10.0
Partial necrosis of the mammilla 2.5
Hypertrophic scars 2.5
Marginal necrosis of the flap 2.5

The complications which were occasionally associated
with reconstruction surgeries by local myocutaneous island
flaps were manifested as early post-operative venous con-
gestion and marginal necrosis of the flap, and were treated
by necroctomy and secondary sutures. The complications of

b)

Fig. 6 - Acquired breast asymmetry (after unilateral mastectomy)
a) lateral — preoperative view
b) lateral — postoperative view

Novakovié¢ M, et al. Vojnosanit Pregl 2010; 67(4): 313-320.



Volumen 67, Broj 4

VOJNOSANITETSKI PREGLED

Strana 319

this type accompanied by radiodermitis and atrophic scar as
a consequence occured in two patients who underwent radia-
tion therapy after the primary surgery.

Discussion

The results of this analysis showed that giving impor-
tance to a detailed preoperative evaluation of asymmetry and
the possibilities of esthetic surgical methods can ensure
complete symmetry of surgically treated breasts with the
certainty of female patients satisfaction.

Discussions on this issue is inevitable in terms of con-
tinuous advancements in the field of esthetic surgery. It is
also neccessary to score the differences in the volume of the
breasts, position of the submammary fold, the position, the
size of the nipple and the shape of the bazal area of the
breast.

The patients were informed about the advantages and
disadvantages of axillary, periareolar and submammary pattern
augmentation mammoplasty, as well as the shape and size of
the scar arising out of the reduction or suspension mammo-
plasty. A special consideration was given to the choice of
technique for patients who had not breastfed. The submam-
mary approach was always used to insert the implant in those
patients, and it was placed subglandularly to avoid additional
traumatizing of the the breast gland tissue. In patients with
lactation period definitely completed, the choice of surgical
procedure was much more facilitated. However, highcohesive
silicone gel implants were used in all the cases because they
provided the best optimal results in our clinical practice in
terms of a decreased percentage of infections and refusal of the
implant as a foreign body. Our experinces gained in female
patients undergoing augmentation mammoplasty by silicone
gel implants correspond to those of Araco '°.

A correction of congenital chest-wall deformities ac-
companied by a marked breast asymmetry was feasible by a
perforator or microvascular free flaps. Gautam et al. ' favor
perforator flaps, but our patient with Poland’s syndrome cho-
sen a muscular island flap primarily because of a scar that
occurs as a consequence of the secundary defect '™ "°.

Persichetti et al. ** studied both tuberous and tubular
brests in their paper and proposed modifications of already
described techniques. Their observations were of a great sig-
nificance to us in selecting surgical techniques, and our
knowledge of more similar techniques ensured greater intra-
operative certainty.

Our choice of treatment with accessory breasts was ex-
cision even though liposuction allows for achieving equally
successful esthetic results °.

In choosing reconstruction method, we followed recon-
struction ladder which means that desired outcome was to be
achieved with a simplier method. Reconstruction by some of per-
forator flaps, DIEP (epigastric flaps) or TRAM (transverse rectus
abdominis myocutaneous flaps) or distant m. gracillis or
m. glutealis flap, was considered as a possible treatment option in
the case of eventual ischemic post-operative complications that
require complete necrosis after the primary reconstruction > .

We think that breast reconstruction surgery with the
m. latissimus dorsi myocutaneous island flap on the vascular
pedicle along with the primary reconstruction of the mam-
mila-areola complex ** ¢ is the method of choice. According
to our experience, complex, m. latissimus dorsi myocutane-
ous flap has many advantages such as the length of vascular
pedicle, the possibility of taking a large dermal island, as
well as esthetically acceptable secondary deffect-associated
scar that may be hidden by a bathing suit *’.

In addition, general endotracheal anesthesia provided
the best possible comfort for both a surgeon and a patient,
although reduction mammaplasty may be performed under
local infiltration anesthesia *.

Over the last years, a great significance has been given to
the preventive and early detection of the brest tumor, and in that
sence, the relationship between breast asymmetry and more of-
ten occurence of breast malignant diseases was found **%.

All breast asymmetry correction surgeries performed in
our patients were preoperatively planned in details depend-
ing on the type of asymmetry (Table 1) *.

There are other classifications available but like other
authors, we followed a classification of asymmetric brests by
Nahai as a very precise, clear and most comprehensive 2.

Conclusion

Following the principles of plastic, reconstructive and
aesthetic surgery and wishes of female patients with breast
asymmetry as well, provide more successful dealing with the
dilemma on selecting the most appropriate surgical technique.

Knowledge and the availability of a large number of
surgical techniques for breast asymmetry corrections provide
the possibility of selecting one or more surgical procedures
that would allow for achieving optimal functional and aes-
thetic results for each patient.
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Uvod

Portna hipertenzija (PH) je klini¢ki sindrom koji se de-
finiSe patoloskim poveéanjem pritiska u portnoj veni. Najce-
$¢i uzrok koji dovodi do portne hipertenzije jeste ciroza jetre.
Direktno merenje portnog pritiska je invazivno, neprakti¢no,
pa se danas odreduje gradijent pritiska hepati¢nih vena. Kada
gradijent pritiska hepati¢nih vena poraste iznad 10 mmHg
(normalno iznosi 1-5 mmHg) nastaju komplikacije. Najcesce
koris¢eni parametar za odredivanje gradijenta pritiska hepa-
tiénih vena je razlika izmedu zaglavljenog i slobodnog priti-
ska hepati¢nih vena'. Necirotiéna portna hipertenzija
(NCPH) je uopsteni naziv za heterogenu grupu bolesti intra-
hepati¢ne ili ekstrahepati¢ne etiologije. U principu, lezije
kod NCPH su vaskularnog porekla. Neciroti¢na portna fibro-
za i ekstrahepaticka opstrukcija vene porte najéesce predsta-
vljaju jedine uzroke portne hipertenzije pri ¢emu ne postoji
disfunkcija parenhima jetre *.

Patofiziologija

Godinama je u medicini vladala dogma da je kod nastan-
ka portne hipertenzije poremecaj arhitekture jetre jedini faktor
koji dovodi do povecanja otpora protoku krvi kroz jetru.

Mnoge pojave nisu se mogle objasniti ovako jednosta-
vnim objasnjenjem, pa su se tako pojavile i druge teorije
koje su imale uporis§ta u zapaZzanjima i eksperimentima s
kraja 19. veka. Naime, jo§ je Banti * 1894. primetio da po-
vecanje protoka kroz slezinu izaziva povecanje protoka
kroz venu portu.

Po novoj teoriji, kod ciroze jetre portna hipertenzija
predstavlja kombinaciju povecanja intrahepati¢nog vaskular-
nog otpora i poveéanja protoka kroz splanhniéni krvotok *.
Primenom Omovog zakona pritisak u portnoj veni (P) posle-
dica je vaskularnog otpora u jetri (R) i krvnog protoka u sis-

temu vene porte (Q) Sto se moze predstaviti obrascem
P =R x Q’. Intrahepati¢ni otpor zavisi od dve komponente:
mehanicke i dinamicke®. Kod mehani¢ke komponente raz-
vojem fibroznih promena u arhitekturi jetre dolazi do pove-
¢anja otpora na nivou mikrocirkulacije jetre. Poremecaji ar-
hitekture uslovljeni su pojavom fibroze, regenerativnih no-
dula i kolagenskih depozita u Diseovim prostorima’. Dina-
micka komponenta koja dovodi do povecanja intrahepatic-
nog pritiska rezultat je vazokonstrikcije portnih venula usled
delovanja endogenih vazokonstriktora poput noradrenalina,
endotelina I, angiotenzina II, leukotrijena, tromboksana A2
koji kod bolesti jetre postaju dominantni u odnosu na endo-
gene vazodilatatore. Vazokonstrikcija portnih venula nastaje
aktivnom kontrakcijom portnih i septalnih miofibroblasta,
zvezdastih éelija jetre i glatkih migiénih éelija®'°.

Portna hipertenzija karakteriSe se povecanjem minutnog
volumena srca, splanhnickom i sistemskom vazodilatacijom i
smanjenjem sistemskog vaskularnog otpora, Sto rezultuje sta-
njem hiperdinami&ke cirkulacije ''. Splanhnicka arterijska va-
zodilatacija vodi povecanju krvnog protoka kroz portni sistem
i dalje ka mnogo ozbiljnijoj portnoj hipertenziji. Sama splan-
hnicka vazodilatacija nastaje zbog ekscesivnog lucenja endo-
genih vazodilatatora poput azot-oksida, glukagona i vazointe-
stinalnog aktivnog peptida . Iako se veéina poznatih vazoak-
tivnih supstanci/sistema aktivira u portnoj hipertenziji, odlu-
¢ujuéu ulogu imaju endotelni faktori kao $to su NO, CO, i
drugi medijatori nastali delovanjem ciklooksigenaze "> '*.

Komplikacije

Pravilno razumevanje etiopatogeneze PH moze biti ko-
risno u prevenciji i tretmanu komplikacija kao Sto su ezofa-
gusni variksi (kod 90% bolesnika), hepaticka encefalopatija
(39%), ascites (73%), hipersplenizam (48%), hepatorenalni
sindrom (12%) ".
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Tezina portne hipertenzije i njenih komplikacija kao i
mogucnost njihovog reSavanja odredena je Child-Turcotte-
Pugh (CTP) skorom (tabela 1) '*'”. U ovu skalu ukljugeni su

sa cirozom . Od tog broja krvarenje se javlja kod 25-30%,
sa velikim rizikom tokom prve godine posle dijagnoze **. Od
onih koji prezive prvu epizodu krvarenja, 30% ima ponovno

Tabela 1
Stepen teZine portne hipertenzije i predvideno prezivljavanje
Child-Turcotte-Pugh klasifikacija Skor . Pr.eiZ{Vljavanje (%) —
jednogodisnje dvogodisnje
A 5-6 95 90
B 7-9 80 70
C 1015 48 38

klinicki i laboratorijski podaci koji se odnose na funkcionalni
status i raspoloZivu rezervu jetre, sa predvidanjem morbidi-
teta i mortaliteta '*. Skalu je modifikovao United Network for
Organ Sharing (UNOS) kao uputstvo za odredivanje neop-
hodnosti transplantacije jetre. lako je u pocetku koris¢ena za
procenu potencijalnog uspeha hirur§ke intervencije, danas se
koristi za prognozu kod bolesnika kod kojih postoji disfunk-
cija jetre.

Poslednjih godina pored CTP skora, koristi se i MELD
skor, na osnovu koga se bolesnici mogu podeliti u tri grupe:
1) 8; 2) 9-16; 3) > 17. Ove vrednosti se dobijaju za svakog
bolesnika na osnovu proracunavanja vrednosti bilirubina,
INR i kreatinina:

MELD = 3,8 x log, (bilirubin mg/dL) + 11,2 x log, (INR) +
9,6 x log, (kreatinin mg/dL).

MELD skor verodostojno predskazuje rani (jednomese-
¢ni) i kasni (tromesecni) postoperativni mortalitet kod boles-
nika sa cirozom jetre koji su podvrgnuti hirurSkim procedu-
rama u opstoj anesteziji. Mortalitet se uvecava progresivno
sa pogorsanjem funkcije jetre. Takode, jasno predvida razli-
ku prezivljavanja bolesnika koji su podvrgnuti urgentnim hi-
rurSkim procedurama u odnosu na one koji su podvrgnuti
elektivnim "

Krvarenje iz ezofagusnih variksa je komplikacija portne
hipertenzije koja Zivotno ugroZava bolesnika. To su proSire-
ne vene koje se najc¢eS¢e nalaze u zavrSnih 5 cm ezofagusa.
Kod normalnog ezofagusa, venski pleksus se nalazi submu-
kozno, a u distalnom ezofagusu je postavljen povrsnije, u
lamini propriji ** *'. Povrina lokalizacija u distalnom ezofa-
gusu uzrok je Cestom krvarenju variksa. Istovremeno, kod
10-15% bolesnika sa ezofagusnim variksima mogu se naci
variksi 1 u Zelucu. Kod nekih bolesnika sa cirozom jetre i PH
upotrebom endoskopske kapsule kod 15,8% identifikovani
su variksi tankog creva, dok je kod 89,5% identifikovan iz-
vor potencijalnog krvarenja, tako da i ova metoda moze us-
peSno zameniti enteroskopiju tankog creva i angiografiju
koje su invazivne, a mogu biti neadekvatne 2

Pritisak u portnom sistemu predstavlja vaznu determi-
nantu za pojavu variksa >.

Kada hepati¢ni venski gradijent prede 10 mmHg postoji
rizik od nastanka variksa, a kada hepati¢ni venski gradijent
pritiska naraste preko 12 mmHg moZe nastati krvavljenje **.
Ipak, povecanje pritiska u portnoj veni preko 10 mmHg nece
kod svih bolesnika dovesti do pojave variksa, tako da vero-
vatno imaju uticaja i drugi, nedeterminisani faktori. Mnoge
studije pokazale su da se variksi javljaju kod 90% bolesnika

krvarenje tokom 6 nedelja, a 70% tokom prve godine *’. Sto-
pa mortaliteta za krvarenje iz variksa krece se od 5 do 50% u
zavisnosti od vrednosti Child-Pugh skora*®.

Hepaticka encefalopatija je neuropsihijatrijski sindrom
koji se karakteriSe varijabilnim stanjem mentalnog statusa
koji se moZe rangirati samo kao utvrdivanje postojanja defi-
cita, pa do konfuzije, letargije i na kraju, kome.

Mnogi autori smatraju da produkti koji nastaju u diges-
tivnom traktu, a koji se obicno metaboliSu u jetri, poput
amonijaka, predstavljaju uzro¢nike ovog sindroma. Amoni-
jak produkuju bakterije koje metaboliSu proteine iz hrane.
Tako nastali amonijak iz creva apsorbuje se u portni krvotok
i obitno se nakon toga ekstenzivno degradira u jetri . Kod
bolesnika sa cirozom, uporedo sa akumulacijom amonijaka u
krvi, pove€ava se propustljivost mozdane barijere za amo-
nijak *’.

Drugi etioloski faktori koji se navode kao mogu¢i uzro-
ci za nastanak hepaticke encefalopatije ukljucuju v-
aminobuternu kiselinu, endogene benzodozepine, neurotok-
sicne masne kiseline kratkog lanca, triptofan, merkaptane,
fenole i endogene opijate*'™’.

Ascites podrazumeva akumuliranje serozne te¢nosti u
abdominalnoj duplji i pojavljuje se kod uznapredovale ciroze
1 teSke portne hipertenzije. Iako PH ima znacajnu ulogu u ra-
zvoju ascitesa, potrebno je prisustvo i drugih faktora za raz-
voj ascitesa: sniZzenje onkotskog pritiska plazme, povecano
stvaranje limfe, poviSeni pritisak u limfnom sistemu jetre i
izmene renalnih i hormonskih mehanizama*. Kod ciroze,
ascites je posledica kombinacije poremecaja renalne funkcije
1 portne i splanhnicke cirkulacije. Glavni patogenetski faktor
je retencija natrijuma. Polovina bolesnika sa cirozom razvija
ascites tokom 10 godina pracenja, od ¢ega vise od 50% umi-
re tokom dve godine. Internacionalni ascites klub usvojio je
preporuku gradacije ascitesa’’: gradus 1 — blagi ascites koji
se registruje samo ultrasonografijom, gradus 2 — umereni as-
cites koji se manifestuje umerenom simetricnom distenzijom
abdomena, gradus 3 — veliki ascites sa znacajnom abdomi-
nalnom distenzijom.

Ako ascitna tecnost sadrzi vise od 25 g/L proteina i
specificna tezina iznosi vise od 1016 radi se o eksudatu, dok
transudat sadrzi manje od 25 g/L i specifi¢na tezina mu je
manja od 1016. Krajnji stadijumi ascitesa su refraktorni as-
citesi, hepatorenalni sindrom i spontani bakterijski peritoni-
tis. Blagi ascites moze biti supklinicki, registruje se ultraso-
nografijom i nije potrebno nikakvo specificno lecenje. Ordi-
nira se redukcija dnevnog unosa soli (manje od 90
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mmol/dan) i redukcija unosa vode. U slucaju umerenog as-
citesa, renalna funkcija je obi¢no o¢uvana, a leCenje bolesni-
ka moze se sprovoditi ambulantno. Pored redukcije unosa
soli (do 90 mmol/dan ) primenjuje se spironolakton bez ili sa
diureticima Henleove petlje. Bolesnici sa velikim ascitesom
imaju znacajne abdominalne teskoce, u njihovom lecenju ko-
riste se visoke doze diuretika i povremene paracenteze u
kombinaciji sa ekspanderima volumena plazme*®**. Ako se
ukloni vise od 5 L ascita trebalo bi primeniti albumin u dozi
od 8 g/L uklonjenog rastvora *’.

Hepatorenalni sindrom (HRS) predstavlja krajnji sta-
dijum redukovane renalne perfuzije kod bolesnika koji
imaju uznapredovalu bolest jetre, cirozu, teski alkoholni
hepatitis ili rede, metastatske tumore, ali se moze pojaviti i
kod bolesnika sa fulminantnom hepatickom insuficijenci-
jom bilo kog uzrasta*"**. Splanhnitka vazodilatacija igra
znacajnu ulogu u razvoju bubrezne insuficijencije kod bo-
lesnika sa hepati¢nom bolesti. Hepatorenalni sindrom ma-
nifestuje se oligurijom, veoma niskom ekskrecijom natri-
juma, i progresivnim povecanjem koncentracije kreatinina
u plazmi. Na osnovu brzine razvoja renalne slabosti opisu-
jemo dve forme HRS ***: tip 1 HRS koji se definise kao
najmanje 50% snizenjenje klirensa kreatinina do vrednosti
ispod 20 mL/min u periodu kra¢em od dve nedelje, ili dvo-
struko uvecanje kreatinina u serumu do nivoa veceg od 221
pmol/L i tip 2 HRS, sa blazim oblikom renalne insuficijen-
cije, karakteriSe se ascitesom koji je rezistentan na diureti-
ke.

Hepatorenalni sindrom javlja se kod 18-39% bolesnika
sa cirozom i ascitesom tokom pet godina **. Mortalitet boles-
nika sa hepaticnom insuficijencijom najvisi je ako se razvija
HRS *. Ishod obolelih &vrsto je povezan sa reverzibilnoséu
hepati¢ne slabosti, bilo da ona nastaje spontano, medika-

mentno ili nakon uspe$ne transplantacije jetre *'.

Dekompresija portnog sistema

Terapijski modaliteti koji se danas primenjuju u leenju
portne hipertenzije i njenih komplikacija su farmakoterapija,
endoskopske procedure, transjugularni intrahepati¢ni porto-
sistemski 3ant (TIPS) i 3ant hirurgija*. Svaki od ovih moda-
liteta ima svoje prednosti i mane. Njihova primena zavisi od
individualnih karakteristika svakog bolesnika, uzroka portne
hipertenzije, funkcije jetre, bolni¢ke infrastrukture i razvoja
programa multidisciplinarnih timova.

Farmakoloska terapija primenjuje se kod akutnog krva-
renja, ali i za primarnu i sekundarnu profilaksu. Kod akutnog
krvarenja dominantno se koriste vazopresin i nitroglicerin,
ali nakon dobrog pocetnog odgovora javlja se visok procenat
recidivantnog krvarenja posle prekida terapije. Glipresin po-
kazuje dugotrajniji efekat na vazodilataciju splanhnickih kr-
vnih sudova i sinusoida jetre od vazopresina, dok oktreotid
ima dugotrajniji efekat od somatostatina u smislu vazokons-
trikcije, a pojedini radovi opisuju i efekte u inhibiciji angio-
geneze *. Beta blokatori koriste se §iroko kod primarne i se-
kundarne profilakse, mada se kod njih javlja visoka ucesta-
lost ponovnog krvarenja . Randomizovane studije pokazale
su da kombinovanje vazodilatatora i transendoskopskog ligi-
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ranja daje obecavajuée rezultate u primarnoj, a dobre rezul-
tate u sekundarnoj profilaksi > >,

Transendoskopska skleroterapija primenjuje se za leCe-
nje akutnog krvarenja, kod primarne i sekundarne profilakse.
Ipak, ovaj tip terapije dominantno se koristi za sekundarnu
profilaksu, mada postoji visok procenat ponovnog krvarenja
(izmedu 30 i 50%) . Transendoskopsko ligiranje variksa u
kombinaciji sa lekovima pokazalo se kao bolja opcija u od-
nosu na skleroterapiju, poSto se postiZu isti rezultati, ali sa
manjim procentom komplikacija >**°.
intrahepaticni  portosistemski

(TIPS), laterolateralni venskovenski Sant, Siroko se koristi u

Transjugularni sant
razvijenim zemljama. Ova procedura je skupa i zahteva vi-
soki kvalitet infrastrukture bolnice. Uspeh plasiranja je visok
(98%), moze se koristiti u lokalnoj anesteziji/sedaciji, kod
bolesnika starijeg doba, masivnog ascitesa, kompromitovane
funkcije jetre i urgentnih stanja, postize se dekompresija ezo-
fagusnih i gastri¢nih variksa, odlaganje transplantacije jet-
re””*, Kontraindikacije za primenu TIPS su postojanje fo-
kalnih promena u jetri (tumori, ciste, hemangiomi), okluzije
bilijarnog trakta, tromboza portne vene, tromboza splanhnic-
kih vena, postojanje AV fistula u jetri i van jetre, sistemska
infekcija, popustanje desnog srca, hroni¢na pluéna hiperten-
zija. Mortalitet posle plasiranja stenta tokom mesec dana od
procedure iznosi izmedu 10 i 15%, a registrovana je i visoka
incidencija encefalopatije (preko 40%). Posle Sest meseci od
intervencije kod 50% slu¢ajeva javlja se opstrukcija kao po-
sledica proliferacije epitela i tromboze > . Pojedine serije u
kojima je TIPS uporedivan sa dekompresivnim hirurS$kim
Santom koji je postizao parcijalnu dekompresiju portnog sis-
tema, pokazale su da TIPS iziskuje viSe intervencija i vodi ka
¢escoj pojavi rehemoragije, ireverzbilnoj okluziji, transplan-
taciji i smrti (tabela 2)®'. Praéenje u duzem vremenskom pe-
riodu pokazalo je da bolesnici nakon hirurSkog Santa duze
zive. Naroc¢ito oni koji su klasifikovani u CTP klasu A i B sa
MELD skorom manjim od 13 imaju znacajno bolje preziv-
ljavanje nakon H-graft portokavalnog Santa (H-PCS) u pore-
denju sa TIPS (tabela 3) .

Tabela 2
Uporedni prikaz komplikacija transjugularnog
intrahepati¢nog portosistemskog Santa (TIPS) i H-grafta
portokavalnog Santa (H-PCS)
Ucestalost komplikacija (%)

Vrsta komplikacija TIPS H-PCS

Stenoza i tromboza 49 11

Rehemoragija 30 7

Ascites 40 28

Encefalopatija 4 3

Mortalitet (posle 10 god) 82 74
Tabela 3

Prezivljavanje bolesnika sa transjugularnim
intrahepati¢nim portosistemskim Santom (TIPS) i H-
graftom portokavalnog Santa (H-PCS)

Child-Turcotte-Pugh klasifikacija -~ cZ.Yavanje (meseci)

TIPS H-PCS
Svi bolesnici 29 56
A 29 73
B 21 68
C 47 36
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Poslednje dve decenije razvoj konzervativnih metoda
lecenja dovodi do smanjenja indikacija za primenu $ant hi-
rurgije, pa se sada postavlja pitanje gde je mesto portosis-
temskog Santa u leCenju portne hipertenzije pored medika-
mentne terapije, endoskopske skleroterapije, TIPS i trans-
plantacije jetre.

Prvi portokavalni Sant kod ljudi prezentovao je 1903. go-
dine Vidal. Bolesnik je imao neuravnotezen postoperativni tok
i umro je posle dve nedelje od posledica pileflebitisa *'. Do
1945. godine bilo je vise pojedinacnih pokusaja kreiranja San-
ta, a tada su Blakemore i Lord ®* objavili seriju od 5 portoka-
valnih Santova gde su u kreiranju anastomoze koristili Blalock
principe vaskularne anastomoze. Iste godine Whipple je pre-
zentovao centralni splenorenalni Sant $to je oznacilo pocetak
ere Santova. Pocetni dobri rezultati doveli su do popularizacije
ove operacije koja je odmah prepoznata kao najbolja procedu-
ra za prevenciju ponovnog variksnog krvavljenja.

Posle pocetnog odusevljenja usledio je period kriticke
refleksije. Pocetkom 60-ih godina pocele su da se pojavljuju
studije gde je dokumentovno prisustvo klinickih i metaboli¢-
kih sekvela kod Sant hirurgije — poput hepati¢ne encefalopa-
tije i popustanja jetre. Komplikacije su bile posledice skreta-
nja celokupnog portnog krvotoka u sistemsku cirkulaciju pri
¢emu je dolazilo do gubitka portne perfuzije jetre.

Santovi mogu biti totalni (totalno skretanje portnog kr-
votoka u sistemsku cirkulaciju), parcijalni (delimi¢no skreta-
nje portnog toka plasiranjem uske proteze u portokavalni ili
mezokavalni polozaj i selektivni (distalni splenorenalni, ko-
ronarokavalni, splenokavalni).

Primenu hirur§kog Santa mozemo analizirati kroz tri
modaliteta primene, a u sklopu najcesce i najopasnije kom-
plikacije: kao profilaksu prvog krvarenja iz ezofagealnih va-
riksa, kao urgentni Sant kod akutnog krvarenja iz variksa i
kao prevenciju ponovnog krvarenja iz variksa.

Preventivni Sant

S obzirom na visoku smrtnost posle prve epizode krva-
renja, ideja vodilja mnogim hirurzima bila je da kreiranje
portosistemskog Santa nedvosmisleno dovodi do prevenira-
nja variksnog krvarenja. PocCetna istrazivanja utemeljena na
malom broju bolesnika, gde nisu bili mogu¢i jasni naucni re-
zultati, pokazala su snizenje smrtnosti kod Santovanih boles-
nika u odnosu na smrtnost od krvarenja u prvoj epizodi. Me-
dutim, kasnije su sprovedene Cetiri kontrolisane studije u
Americi sprovedene na 292 bolesnika (dve 1968, 1969. i
1972.) Metaanalizom ovih serija, koju su sproveli Collins i
sar. ® 1985, pokazano je da profilaktidki $ant zna¢ajno sma-
njuje rizik od krvarenja. Ovaj zakljucak nije se odnosio i na
prezivljavanje s obzirom da je smrtnost u grupi sa Santom
neznatno porasla. Dobijeni rezultati objasnjavani su niskim
rizikom od krvarenja u kontrolnoj grupi i visokim rizikom za
popustanje jetre kod Santovanih bolesnika.

Zakljucak ovih studija bio je da preventivna interven-
cija nije preporucljiva posto nije moguce pouzdano identifi-
kovati bolesnike koji imaju visok rizik od krvavrenja iz vari-
ksa, a kod kojih postoji ve¢a verovatnoca popustanja jetre
nakon $ant hirurgije.

Sant procedura zbog ovih razloga postala je nepozeljna
kod veéine autora kao profilakti¢ko resenje **.

Zbog ovih nedoumica Beppu i sar. ** 1981. godine po-
kusali su da definiSu izgled variksa koji bi bio znacajan za
preventivno kori$éenje hirurgije. Opisali su ,,crveni znak®,
veli¢inu variksa i boju koji predstavljaju realnu opasnost od
pojave krvarenja iz variksa u japanskoj studiji (Japansko dru-
Stvo za istrazivanje portne hipertenzije, 1980), $to je otvorilo
nove perspektive.

Inokuchi je primenom kriterijuma po Beppu i sar. * za
rizike u kombinaciji sa nedekompresivnom hirurgijom dobio
vrlo dobre rezultate. Hirurgija je znacajno redukovala inci-
denciju krvarenja i zna¢ajno je produzila petogodisSnje prezi-
vljavanje.

Severnoitalijanski endoskopski klub (NIEC) postavio je
nove selekcione kriterijume za bolesnike sa visokim rizikom
od prvog krvarenja iz ezofagusnih variksa. Bolesnici sa viso-
kim rizikom za prvu epizodu krvarenja, identifikovani ovom
klasifikacijom, najéesce su klase C, i oni su per se kontrain-
dikovani za operaciju. Bolesnici A i B CTP klase imaju ni-
zak rizik od krvarenja (oko 10% godi$nje), tako da im se in-
vazivna procedura ne preporucuje *” "’

Na osnovu ovih istrazivanja kreiranje profilaktickih
Santova se ne preporucuje.

Urgentni tretman

Bez profilakticke terapije oko 18% ciroti¢nih bolesnika
sa portnom hipertenzijom krvare unutar godine, a oko 50%
njih umre zbog hemoragije. Otkako je ustanovljena efikas-
nost $ant hirurgije u zaustavljanju krvarenja, logi¢no je bilo
ocekivati napredak u prezivljavanju nakon njenog koriséenja
kao urgentne terapije. Iskustva Spina i sar. ® govore da se
krvarenje zaustavlja kod 97% bolesnika, sa operativnim
mortalitetom od 9%. Napredak u prezivljavanju bio je evi-
dentan ve¢ posle godinu dana pracenja. Ovakve rezultate
autor je objasnio primenom agresivnijeg pristupa, tj. opera-
cija je radena tokom 32 sata od hospitalizacije, pobolj$sanjem
anestezije i boljim izborom bolesnika.

U sedam studija analizirana je upotreba urgentnog Santa
nakon primene konzervativne terapije, ali nijedna nije poka-
zala znaGajne prednosti’'”’. Izdvaja se studija Orloffa i
sar. ' iz 90-ih godina u kojoj je uporeden urgentni 3ant (ura-
den tokom 6 sati od hospitalizacije) sa konzervativnom tera-
pijom koja prethodi elektivnoj operaciji. Ovi rezultati favori-
zuju hitni Sant. Ipak, ne postoje randomizovane studije koje
bi sa sigurno$éu potvrdile prednost primene urgentnog Santa
u odnosu na onaj koji se primenjuje posle neuspeha sklerote-
rapije. U principu, zaustavljanje krvarenja konzervativnim
metodama daje vreme za izbor najboljeg elektivnog tretma-
na, dok je hitna hirurgija put bez povratka” .

Dugo je postojala dilema u slucaju neizbezne primene
Santa, koju vrstu treba izabrati: selektivni ili totalni.

Totalni Sant garantuje trenutno i bezbedno zaustavljanje
krvarenja, a selektivni veliku verovatnocu da ée ocuvati fun-
kciju jetre. Logicno je da ¢e kod masivne hemoragije prime-
na totalnog Santa biti korisnija, dok je selektivni Sant rezervi-
san za manje ozbiljne hemoragije koje ne zahtevaju trenutnu
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dekompresiju variksa. Neke novije studije pokazuju i odstu-
panje od ovog stava, tj. da kod selektivnih Santova dolazi do
prestanka krvarenja kod 80% bolesnika "* .

Urgentno kreiranje Santa treba koristiti tek nakon neuspeha
skleroterapije. Ipak, ne treba predugo ¢ekati jer odluka o opera-
tivnom lecenju mora biti doneta u pravo vreme posto bolesnici
bolje toleriSu Sant hirurgiju pre nego $to nastupi pogorSanje iza-
zvano perzistentnim, pa makar i malim, krvarenjem.

Elektivni tretman

Entuzijazam za elektivnim operacijama u pocetku poti-
cao je od boljeg izbora bolesnika i samog tipa operacije. Taj
entuzijazam je potpomognut i studijama koje su uporedivale
totalni Sant i konzervativnu terapiju, u kojima je kod Santa
znacajno manji procenat variksne rehemoragije (5-20% prema
64-75%), ali nije znacajno bolje prezivljavanje, a sama $ant hi-
rurgija uzrokuje dva efekta: pogorSanje funkcije jetre (smrt-
nost kod bolesnika sa $antom prouzrokovana popustanjem jet-
re iznosi 51-81% prema 10-48% kod konzervativnog lecenja) i
poveéanje procenta hroniéne hepatiéne encefalopatije *.
Kao rezultat ovog zakljucka, Sant hirurgija je u mnogim cen-
trima napustena, sve dok nije shvaceno da se regulacijom kali-
bra anastomoze mogu posti¢i mnogo bolji rezultati *.

Resenje problema pronasli su Warren i sar. ** 1967. anali-
zirajuéi splenoportogram bolesnika sa spontanim splenorenal-
nim Santom. Kreiranje distalnog splenorenalnog $anta (DSRS)
bazira se na ligiranju spleni¢nih, koronarnih, gastroepiploi¢nih i
pilori¢nih vena pri ¢emu se odrzava visok pritisak u portome-
zenteri¢nom podruciju, a nizak pritisak u gastrospleni¢noj zoni
garantuje dekompresiju gastroezofagusnih variksa *.

Selektivni Santovi opisani 1967. imaju prednost $to kod
veéine bolesnika odrzavaju portni krvotok, jer se formiraju
dve odvojene zone cirkulacije. Ezofagogastrospleni¢na zona
derivira se kroz anastomozu u sistemski krvotok. Uopsteno,
postize se niska stopa ponovnog krvarenja (manje od 5%),
niska stopa encefalopatije (manje od 10%) i dobar kvalitet
zivota u postoperativnom periodu. Nijedna druga opcija ne
nudi tako dobre rezultate u kratkom roku.

Encefalopatija ima povecanu incidenciju u kasnom po-
stoperativnom periodu (izmedu 7 i 10 postoperativnih godi-
na). To je posledica transformisanja selektivnog u totalni
Sant, a rezultat je povecanog otpora u hepaticnom sinusoidu.

Ovaj povecani otpor posledica je napredovanja obolje-
nja jetre koje povecava sinusoidni otpor i mezoportalni priti-
sak. Kolaterlne zone niskog pritiska razvijaju se i javlja se
gubitak portne perfuzije. Posto ovi Santovi ostavljaju hepati-
¢ni hilus intaktnim, dobra su opcija kandidatima za trans-
plantaciju jetre i izvanredni su kao dugoro¢ni most do trans-
plantacije ¥,

Ablativne procedure (devaskularizacije) koriste se kao
alternativan izbor za bolesnike kod kojih se ne moze uraditi
Sant. Neke grupe, uglavnom u Japanu, koriste ih kao prvi te-
rapijski izbor posSto imaju nizu incidenciju encefalopatije.
One imaju viSu stopu ponovnog krvarenja nego hirurski
Santovi i izgleda da je to povezano sa ekstenzijom devaskula-
rizacije. Sto je ekstenzivnija devaskularizacija, niZa je stopa
ponovnog krvarenja **.
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Devaskularizacija se obavlja ukljucujuci aferentne i efe-
rentne vaskularne elemente, kao i ezofagusnu transekciju sa
splenektomijom. Operacija Sugiura Futagave (SFO) i njene
verzije (Hassab, Paquet) u najsiroj su upotrebi.

Kompletna portoazigosna diskonekcija je operacija koja
se zasniva na proceduri Sugiura Futagava, ali sa varijantama
koje proceduru olaksavaju i ¢ine je bezbednijom. U abdomi-
nalnoj fazi Cuva se slezina. Slezina se uklanja jedino ako se
nade velika splenomegalija (kao kod prehepati¢ne portne hi-
pertenzije) i/ili tezak hipersplenizam (broj trombocita ispod
20 x 10%/dL)".

Vazan korak u tome je prekidanje aferentnih arterijalnih
grana koje dolaze do razvijenih variksa.

Devaskularizacijske procedure daju dobre rezultate sa
niskom stopom ponovnog krvarenja (10-15%) i niskom sto-
pom encefalopatije (2-4%) i dobrim dugoro¢nim prezivlja-
vanjem. Primenom samo diskonekcije ostvaruje se petogodi-
S$nje prezivljavanje od 71-94%, ucestalost rehemoragije je 6-
13%, a incidencija hepati¢ne encefalopatije 2,2-4,1%. Mor-
talitet kod ove procedure iznosi 1,66-5,1% 87.88 Neki autori
uspe$no su primenili diskonekciju laparoskopskom tehni-
kom ™.

U razvijenim zemljama transplantacija jetre je rutinska
procedura lecenja krajnjih stadijuma bolesti jetre. Jednogodi-
S$nje prezivljavanje kod bolesnika sa transplantiranom jetrom
je 85%, sa duzinom prezivljavanja i do 29 godina *°

Zakljucak

Hirurgija Santova u dekompresiji portnog sistema tehni-
¢ki se tokom vremena znacajno menjala. U toku evolucije le-
Cenja izgubila je primat u tretmanu portne hipertenzije. Do
devedestih godina proslog veka hirurgija gotovo da nije
imala alternativu, ali pojavom novih lekova, endoskopske
sklerozacije, TIPS i transplantacije jetre izbor za hirurgiju je
znatno suzen.

U profilaksi prvog variksnog krvarenja $ant hirurgija nije
indikovana zato $to je tesko sa apsolutnom sigurnoséu odrediti
bolesnika koji ima visok rizik od krvarenja iz variksa, ocuvanu
funkciju jetre tako da bez rizika moze podneti Sant.

Bolesnik sa dobrom funkcijom jetre (A i B klasa po
CTP klasifikaciji) kandidat je za $ant hirurgiju, a samo u izu-
zetnim slucajevima i bolesnik sa ozbiljnim oste¢enjem jetre.

Selektivni Sant je opcija koja obezbeduje dobru variksnu
dekompresiju i zadovoljavajuce odrzavanje funkcije jetre. Re-
zultati kod ovog Santa umnogome zavise od vestine hirurga.

Kod urgentnih krvarenja iz variksa prvo treba pokusati
sa primenom lekova i skleroterapijom, a u slu¢aju neuspeha
neophodno je primeniti $ant hirurgiju, pri ¢emu se mora vo-
diti raCuna o opStem stanju bolesnika kako bi se iskoristilo
optimalno vreme.

Sant moZe posluziti kao odli¢an dugoro¢ni most do
transplantacije jetre za bolesnike sa o¢uvanom hepaticnom
rezervom.

Primena Santova u dekompresiji portnog sistema jos
uvek igra vaznu ulogu u tretmanu pazljivo selektovanih bole-
snika sa variksnim krvarenjem koji u buduénosti nece biti u
prilici da im se uradi transplantacija jetre.
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Introduction

Population aging shows a global rising trend. The
World Health Organization (WHO) foresees that 1.2 billion
elderly will live on Earth in 2025, two thirds of them in un-
derdeveloped regions'. Actual studies have confirmed that
most prevailing diseases in adults and/or elderly result from
inadequate nutrition, that nutritional risk factors influence
aged persons falling ill still in their early years and that risks
only accumulate in time and affect synergistically the
physiological changes in aging®*. Also, the WHO experts
consider that nutrition risk prevention is a vital investment
into the future '.

Nutrients important for old age

Elderly have special nutritional problems and require-
ments, in the first place due to involutionary physiological
processes but also to metabolic changes synergistically af-
fecting, together with social medical factors and nutritional
status’. The results of a well-known SENECA study (Survey
in Europe on Nutrition and the Elderly, a Concerted Action)
showed that nutritional factors qualitatively influence mor-
tality, more than 25%°.

This refers especially to energy intake, protein, vitamin
D and vitamin B12 intakes. The most recent dietary recom-
mendations for healthy people — DRI (report by the Food and
Nutrition Board of the National Academies developed jointly
by American and Canadian scientists) gave separately, for
the first time, recommended values for adults aged 50 to 70
and those aged over 70"

Excessive energy intake contributes to the greatest ex-
tent to obesity; its prevalence is 4 times higher among elderly
within the last few decades’. Body mass index (BMI) as
main obesity indicator increases with aging regardless the

level of physical activity; subsequently, higher BMI values
are followed by higher morbidity and mortality rates>*°. In
elderly, the quantity of visceral adipose tissue represents a
disease risk much more important than BMI values. How-
ever, it is desirable to monitor BMI values in order to prevent
risk and undesirable body mass fluctuations, and perma-
nently maintain BMI values stable even if not within optimal
limits (18.5-24.9 kg/m?)*>°.

Assessment of cardiovascular morbidity showed that
physical fitness, i.e. “readiness” of cardiovascular system, is
essential. An important effect in aged persons’ body mass
reduction is achieved by exercise only, regardless a reduction
diet'™"". Although dietary treatment contributes to the re-
duction of visceral adipose tissue, physical exercise improves
cardio-respiratory state, reduces overall and intra-abdominal
fat tissue, thus increasing muscular strength and endurance;
it also reduces insulin resistance .

Reduced and insufficient protein intake will result in
sarcopenia and even osteopenia appearance in the elderly.
Sarcopenia, as an age-related progressive process, occurs al-
ready after 30 years of age by 3-8% reduction in skeletal
muscle mass every ten years. A comprehensive current re-
search has examined the mechanisms of its occurrence, as
well as the prevention possibilities. Latest studies have con-
firmed that muscular restoration and preservation in elderly
depend on qualitative and quantitative protein content in
food, as well as appropriate physical activity *'°. In order to
maintain anabolism in skeletal muscles it is necessary that
each meal (of usual three daily meals) contains an adequate
quantity of proteins. It is important that anabolic effect is
maintained with respect to the content of essential amino
acids '°. Daily intake should also adequately provide proteins
of animal and plant origin: 60 g of protein daily intake
should be divided into three even meals where the content of
essential amino acids should be 5-8 g, thus obtaining their
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minimum daily intake of 10—15 g necessary for anabolic ef-
fect in elderly. There is no effect if protein intake is 10 g
through first, 40 g through second and 10 g through third
meals. It is very important to know that protein intake ex-
ceeding 30 g per meal is undesirable regarding protein syn-
thesis, energy balance, and especially glomerular filtration
and renal function disorders. Intake of 20-25 g proteins of
high biological value per meal results in 10 g essential amino
acids which maximally stimulate protein synthesis in skeletal
muscles '’ Intake of essential amino acids can also be ob-
tained by supplements. Leucine intake through adequate
protein meals is suggested if there is no insufficiency of renal
function. Such combination will potentially contribute to sar-
copenia prevention and protein synthesis stimulation to the
greatest possible extent ',

Mobility of many elderly is limited due to disease or in-
ability. Therefore, regardless the fact that physical activity
largely contributes to sarcopenia prevention, protein synthe-
sis in muscles and muscular preservation — adequate protein
intake and/or supplementing by essential amino acids remain
the only solution.

Protein deficiency in elderly diets increases the risk of
osteoporosis, lowers the IGF-1 (insulin-like growth hor-
mone-1) level and reduces bone mass; simultaneously, it
stimulates the synthesis of inflammatory cytokines such as
TNEF-a which increases bone resorption °. It is therefore con-
sidered that supplementing with proteins is useful, since lev-
els of IGF-1 in the serum, albumin, prealbumin and IgM in-
crease, with the probability of bone mass reduction in the
proximal part of femur decreases'’. With respect to these
considerations an increased daily intake of proteins should be
suggested to elderly because of their sarcopenia and osteope-
nia preventing role, results of large research studies proposed
a moderate increase of protein intake: latest recommenda-
tions of WHO elderly nutrition expert group are that protein
intake should amount 0.9-1.1 g/kg body mass>. On the other
hand, latest DRI nutrition recommendations do not suggest
adults and elderly any increase of protein daily intake which
is still 0.8 g/kg body mass’. Therefore, it is not necessary for
elderly to increase protein intake, but only ensure sufficient
daily intake, its quality and uniformity within the three main
meals.

A potentially insufficient nutrient intake in elderly is
possible for calcium, vitamin D, potassium, vitamin E, vi-
tamin K and dietary fibres. These deficits are explained by
the fact that elderly consume less milk and dairy products
(which are the best source of calcium) probably because of
lactose intolerance syndrome. According to the Centre for
Disease Control, liquid milk is also, of all foodstuffs, the
most reliable source of vitamin D ', Lesser milk con-
sumption, insufficient exposure to Sun, and a reduced level
of endogenous vitamin D due to a reduced skin capacity to
synthetize it, are reasons for its deficit in elderly popula-
tion. It is important to underline that obesity contributes to
vitamin D deficit, since vitamin D precipitation in adipo-
cytes occurs in obese elderly and its bioavailability thus
becomes insufficient. Vitamin D deficit occurs in a average
40% elderly and results in worsening of physical functions

and muscular weakness. Newer dietary recommendations
therefore suggest vitamin D daily intakes of 10 and 15 mi-
crograms for persons aged 50 to 70, and over 70, respec-
tively '* 7.

New recommendations and their application

A disease in old age can be influenced by nutrition still
in early childhood. It seems that diet changes affect the level
of risk factors during life. Intake of minimum 1-2 portions
daily of fruits and vegetables could reduce the cardiovascular
disease risk by around 30%.

In 1999 (International Year of Elderly), the first dietary
pyramid for elderly was proposed. It was intended for per-
sons over 70, in order to point out the need to move the pre-
vious old age limit of 65 years .

A modified model of elderly dietary pyramid was pro-
posed in January 2008 (Figure 1) that was harmonized with
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Fig. 1 - Previous and new food guide pyramid for the
elderly %

new nutrition recommendations of 2006 *°. It was designed
to represent a proper nutritional guide since it ilustrates the
importance of individual diet, physical activity and gradual
improvement of all lifestyle habits.

This modern pyramid model is oriented towards elderly
who live an independent active life and are of relatively good
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health. The pyramid’s design is a direct presentation of latest
dietary recommendations that are not only to provide neces-
sary nutrient intake but also to prevent dietary deficits and
chronic non-communicable diseases where nutrition has an
etiologic role in elderly.

The pyramid emphasizes the importance of nutritional
adequacy, achieved by a proper choice of foodstuffs of greater
nutritional density, rich in dietary fibers, with reduced content
of total fats, saturated fats and trans-fatty acids, or containing
no fats. It shows that diets should contain whole grain cereals
and their products, fruit, vegetables, vegetable oils, lactose-
free milk, products which are the source of vegetable proteins,
as well as enriched and fortified products.

Regular intake of vegetables and fruits fresh, canned or
frozen — is suggested to provide sufficient potassium, vita-
min E and vitamin K. A required nutritional density and
most suitable forms of foodstuffs are thus achieved. The im-
portance of nutrient intake from foodstuffs, not from sup-
plements, also becomes evident; however, supplementing is
possible for vitamin B12, vitamin D and calcium (as indi-
cated also in the previous pyramid model). Optimal fluid in-
take is important for elderly: this recommendation figures in
the pyramid’s second row.

The pyramid base, suggesting physical activity, is ab-
solutely new. It conforms to recommendations given in 2007
by the Cardiologists Association which integrate preventive
and therapeutic programs*'. These suggest acrobic exercise,
muscle strengthening and stretching exercise, as well as bal-
ance exercise. It is suggested to elderly to extend a daily du-
ration of chosen activity.

Conclusion

Life duration has almost doubled within the past 200
years. There is a rising trend of elderly population increase,
especially those older than 85. However, such increase is not
followed by improvement of the quality of life: old age is full
of disease. Growing old is successful only if active — it is not
sufficient to influence only the nutritional and morbogenic
factors, but also to promote regular physical activity of this
population. Activities promoting health and preventing chronic
non-communicable diseases should be long-term ones. How-
ever, lifestyle factors are important also because they exert in-
fluence on physical functioning, mental health and well-being.
It is never late to correct bad habits when health is concerned.
Longer life is possible by an adequately balanced diet.

REFERENCES

1. Abellan van Kan G, Gambassi G, de Groot LC, Andrieu S, Ceder-
holm T, André E, et al. Nutrition and aging. The Carla Work-
shop. J Nutr Health Aging 2008; 12(6): 355-64.

2. Keep fit for life. Meeting the nutritional needs of older per-
sons. Geneva: World Health Organization; 2002.

3. Vasiljevié N, Dragovi¢ R, Paunovié K, Risti¢ G. Nutritional prob-
lems among elderly. Vojnosanit Pregl 2005; 62(1): 51-7. (Ser-
bian)

4. Vasiljevie N. Nutrition and physical activity in elderly people.
Food and Nutrition 2007; 48(1-4): 32-5.

5. Vasiljgvic N, Stojanovi¢ S, Pecelj-Gec M, Nesi¢ DM, Suzié SN.
Problem of malnutrition in old age. Gerontology 2002; 30(1):
108-12. (Serbian)

6. Haveman-Nies A, de Groot LP, Burema J, Cruz JA, Osler M, van
Staveren WA. Dietary quality and lifestyle factors in relation to
10-year mortality in older Europeans: the SENECA study. Am
J Epidemiol 2002; 156(10): 962-8.

7. Otten, JJ, Pitzi Hellwig, J, Meyers, LD. Dietary reference intakes:
the essential guide to nutrient requirements. Washington, DC:
The National Academies Press; 2006.

8. Vasiljevic N, Pacelj-Gec M, Suzis S. Obesity among elderly. Ger-
ontology, 2000; 30(1): 122—7. (Serbian)

9. Janssen I, Katzmarzyk PT, Ross R. Body mass index, waist cir-
cumference, and health risk: evidence in support of current
National Institutes of Health guidelines. Arch Intern Med
2002; 162(18): 2074-9.

10. Vasiljevic M, Modkovi¢ T, Vasiljevic N. Lifestyle as a risk factor
for osteoporosis development. Acta Orthopaedica lugoslavica
1996: 27: 25-9. (Serbian)

11. Caswell H. Denny AR. Food and fitness for life: a British Nutri-
tion Foundation 40th Anniversary. Nutrition Bulletin 2008;
33(2): 145-9.

Vasiljevi¢ N, et al. Vojnosanit Pregl 2010; 67(4): 329-331.

12. Newson RS, Kemps EB. The influence of physical and cognitive
activities on simple and complex cognitive tasks in older
adults. Exp Aging Res 2006; 32: 341-62.

13. Vasiljevic N. Evidence based nutrition for the elderly. In: Cuci¢
V, editor. Evidence based medicine. Belgrade: Velarta; 2001.
p. 107-20. (Serbian)

14. Roubenoff R. Sarcopenia: effects on body composition and
function. J Gerontol A Biol Sci Med Sci 2003; 58(11): 1012-7.

15. Short KR, Nair KS. The effect of age on protein metabolism.
Curr Opin Clin Nutr Metab Care 2000 3(1): 39-40.

16. Janssen |, Baumgartner RN, Ross R, Rosenberg 1H, Roubenoff R.
Skeletal muscle cutpoints associated with elevated physical dis-
ability risk in older men and women. Am J Epidemiol 2004;
159(4): 413-21.

17. Paddon-Jones D, Rasmussen BB. Dietary protein recommenda-
tions and the prevention of sarcopenia. Curr Opin Clin Nutr
Metab Care 2009; 12(1): 86-90.

18. Gillette-Guyonnet S, VVan Kan AG, Andrieu S, Barberger —Gateau P,
Berr C, Bonnefoy M, et al. IANA task force on nutrition and
cognitive decline with aging. J Nutr Health Aging 2007; 11(2):
132-52.

19. Venning G. Recent developments in vitamin D deficiency and
muscle weakness among elderly people. BMJ 2005; 330: 524—6.

20. Lichtenstein AH, Rasmussen H, Yu WW, Epstein SR, Russell RM.
Modified my pyramid for older adults. J Nutr 2008; 138: 78-82.

21. Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King
AC, et al. Physical activity and public health in older adults:
recommendation from the American College of Sports Medi-
cine and the American Heart Association. Circul 2007; 116:
1094-105.

Received on June 26, 2009
Revised on October 8, 2009
Accepted on October 14, 2009



Strana 332

VOJNOSANITETSKI PREGLED

Volumen 67, Broj 4

CASE REPORTS

-]

. 1944+

1930 &
(1l J

UDC 616.33-006—-07/-08

Neuroendocrine gastric carcinoma in a young patient

Neuroendokrini karcinom Zeluca kod mladeg bolesnika
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Abstract

Background. Neuroendocrine tumors cover a spectrum of
neoplasms showing wide variations in their clinicopathologi-
cal and pathogenetic features, as well as prognosis. They may
develop throughout the whole gastrointestinal tract. Case re-
port. We described a case of gastric neuroendocrine carci-
noma in a 29-year-old male. The patient presented with
chronic continuous abdominal pain and weight loss over a 6-
month period. Preoperative diagnosis, operative findings,
histology and immunohistochemistry of the tumor confirmed
the diagnosis of the rare neuroendocrine gastric carcinoma,
stage T2N1. Conclusion. Case reports of this rare tumor are
important, because of the paucity of studies noted in the gas-
trointestinal literature as a result of poor identification prior
to the advent of modern immunohistochemistry. Significance
of accurately diagnosing gastrointestinal neuroendocrine tu-
mors is crucial for an appropriate treatment.

Key words:
neurosecretory systems; neoplasms; stomach;
immunohistochemistry; gastrectomy.

Apstrakt

Uvod. Neuroendokrini tumori (NET) karakteriSu se mno-
gobrojnim varijacijama u kliniCkopatoloskoj i patogenet-
skoj slici, kao i prognozi. Prikaz sluCaja. Prikazali smo
bolesnika, starog 29 godina, sa neuroendokrinim karcino-
mom Zeluca. U klini¢koj slici dominirali su hronicni stalni
bol u predelu stomaka koji je bio praéen gubitkom telesne
mase u trajanju od Sest meseci. Preoperativna dijagnostika,
operativni nalaz, histoloSke i imunohistohemijske analize
tumora potvrdile su dijagnozu retkog neuroendokrinog
karcinoma Zeluca stadijuma T2N1. Zakljucak. Prikazi slu-
Cajeva ovog retkog tumora veoma su vazni, jer su bili retki
u ranijoj gastroenteroloskoj literaturi pre pojave moderne
imunohistohemijske dijagnostike. Blagovremeno dijagnos-
tikovanje NET odlucujuée je za adekvatno lecenje i prog-
nozu bholesti.

Kljucne reci:
neurosekretorni sistem; neoplazme; Zeludac;
imunohistohemija; gastrektomija.

Introduction

Distinguishing between neuroendocrine carcinoma and
adenocarcinoma may be difficult. According to the World
Health Organization (WHO) classification of 2000, gastric
neuroendocrine tumors (NETs) are classified as well-
differentiated NETs with benign or uncertain malignant po-
tential (classic carcinoids), well-differentiated NETs with
low-grade malignant behaviour (malignant carcinoids), and
poorly differentiated NECs with high-grade malignant be-
haviour, which can be subdivided into small cell and large
cell variants based on morphological characteristics "2 It
was recognized that gastric neuroendocrine tumors cover a
spectrum of neoplasms showing wide variations in their
clinicopathological features, prognosis and pathogenetic

mechanisms **. According to the literature, they usually de-
velop in the seventh decade °. We reported a case of large
cell neuroendocrine carcinoma diagnosed in a young patient.

Case report

A 29-year-old male presented to our hospital due to con-
tinuous epigastric pain and a weight loss of 15 kg. At the time
of referral, he had been symptomatic for approximately 6
months. His medical history revealed duodenal ulcer disease
with hemorrhage and hemorrhagic shock four years ago.
Physical examination demonstrated pallor, distress and dis-
comfort with epigastric palpation. Laboratory testing consist-
ing of complete blood count, biochemistry, and tumor markers
showed no abnormalities, iron defficiency, anemia (hemoglo-
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bin 90 g/L, Fe*" 3 pmol/L), as well as serum normal gastrin
levels. The patient subsequently underwent a routine gastroin-
testinal work-up. Ultrasonography demonstrated a “pseudo
kidney” sign in the epigastrium. According to the radiographic
examination, a ventricular ulcer disease was diagnosed.
Esophagogastroduodenoscopy revealed a large ulcerovege-
tating tumor on the lesser gastric curvature to the posterior
wall, which was covered with necrotic detritus and hemor-
rhage, callous and rigid. Tissue samples for patohistology ex-
amination were taken. Endoscopic ultrasound revealed in-
volvement and thickening of the mucosa, submucosa and
muscularis propria, while the serosa was preserved (T2 stage)
in posterior wall of the stomach body. The regional lymph
nodes were markedly enlarged (N 1stage) (Figures 1 and 2).

IKA ZR GRSTROENTEROLOGIJU K.C.SRBIJE

Fig. 1 -

Fig. 2 — Ultrasound image of enlarged lymph nodes around
the tumor (see white arrows)

With the exception of the apparent thickening of the
gastric wall in the antral region, no other abnormalities were
detected on computerized tomography. Explorative laparot-
omy was appropriately performed. A mass lesion located
corporally within the gastric wall was easily identified. This
was consistent with preoperative findings. Following explo-
ration, total gastrectomy was performed. Histology evalua-
tion demonstrated trabecula and islet of round cells with rare

Svorcan P, et al. Vojnosanit Pregl 2010; 67(4): 332—335.

eosinophilic cytoplasm. The nuclei were atypical, hyperchro-
matic, moderately pleomorphic, without prominent nucleolus.
The stroma was edematous. Vascular invasion in mucosa and
submucosa was detected (Figure 3). Cytological immunophe-
notypes included: marked and diffuse immunoreactivity in the

s 5 2 £ ! oy » a \
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Fig. 3 — Vascular invasion in gastric mucosa and submucosa
(HE, x400)

majority of the cells to neuron specific-enolase (NSE), chro-
mogranin A and synaptophysin (Figures 4 and 5). Immunore-
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Fig. 4 — Neuroendocrine tumor cells of the stomach wall
immunostaining — neuron-specific enolase (LSAB+, x200)
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Fig. 5 — Neuroendocrine tumor cells of the stomach wall
immunostaining - chromogranin A (LSAB+, x200)
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activity to other markers was not significant. The mitotic in-
dex was 1/10 per microscopic High Power Field (HPF). Our
pathologist diagnosed neuroendocrine gastric carcinoma — a
large cell type.

The patient denied any postoperative treatment and died
six months after the operation.

Discussion

Since Hamperl ® described argentaffin or argyrophil
cells in gastric adenocarcinomas in 1927, neuroendocrine
differentiation in gastric carcinomas has been repeatedly re-
ported 7'°. However, the prevalence of neuroendocrine dif-
ferentiation in gastric carcinomas still remains undefined.

As already mentioned, these tumors are usually diag-
nosed in the seventh decade, but we recognized it in this case
much earlier (29-year-old patient). There is no significant
sex prevalence. Neuroendocrine (NE) gastric carcinomas are
generally large (mean size 4.2 cm), fungating or annular le-
sions, found most frequently in the body/fundus, as it was in
our presented case. At the time of diagnosis, most of the tu-
mors were already in advanced stage. Presenting symptoms
(weight loss, vomiting, abdominal pain, loss of appetite)
were similar to those seen in our patient '°.

Neuroendocrine tumors are neoplasms that consist of
relatively uniform cells. Histologically, NE carcinomas are
solid, organoid, trabecular, pseudoglandular, spindle cell, or
rosette-like >. The tumor of the patient related in this report
was composed of malignant cells having a moderately pleo-
morphic aspect and exhibiting vascular and perineural inva-
sion as detected in practically all NE carcinomas . Based on
both cell size and morphologic features, Matsui et al. > sub-
divided NE carcinomas into two variants, namely, small and
large cell NE carcinoma. Comparing with small cell NE car-
cinomas, large cell NE carcinomas have a higher mitotic in-
dex, larger polygonal cells, a decreased nuclear-cytoplasmic
ratio, coarser nuclear chromatin, and more frequently con-
spicuous nucleoli. In relation to small cell NE carcinoma,
large cell NE carcinoma, as presented in this case report, is a
more aggressive tumor with a very poor prognosis.

Four types of “pure” NETSs can be distinguished in the
stomach. Type 1 is the most common, occurring in 70-80%
of all cases. In most cases, type 2 NETs of the stomach are

small (0.1-1 cm in diameter), multifocal tumors, mainly
limited to the mucosa and submucosa, with no metastasis, af-
fecting women more than men, and always occurring in the
background of chronic atrophic gastritis. Type 3 (sporadic
and solitary) is the second most common NET of the stom-
ach, not associated with any significant clinicopathological
condition; these tumors have mostly solitary growth, or are
larger than type 1 and type 2 in size, and are deeply invasive
with metastase, whereas types 2 (occurring in association
with Zollinger-Ellison syndrome and multiple endocrine
neoplasia type 1) and 4 (undifferentiated solid neuroendo-
crine carcinoma) are considered rare '. According to this, we
classified our patient’s tumor into NET type 3.

The main immunohistological feature of NETs are cells
strongly positive for endocrine markers in the major part of
the tumor (> 50%). In this case, neoplastic cells expressed
immunoreactivity to chromogranin A, synaptophysin, and
neuron-specific enolase. Neuron-specific enolase and chro-
mogranin A are most frequently expressed. Several reports
have shown that the most useful immunohistochemical
marker of NE differentation is chromogranin A, followed by
Leu-7 and synaptophysin. Other authors have suggested that
neuron-specific enolase could be unreliable because it also
stains in up to 60% of non-NETs. Use of panel rather than a
single NE marker appeared to be more valuable > '7 ¥,

Although rare, gastric NE carcinomas deserve particular
attention, as they are aggressive and have an extremely poor
prognosis. Surgical resection is the most appropriate form of
treatment for this type. The usefulness of multi-drug che-
motherapy remains to be evaluated in larger clinical stud-
ies . Mean survival rates of 6.5-14.9 months have been re-
ported with a 1-year survival rate of 58% '®'°. As the patient
reported in this study, the majority of the patients die due to
extensive metastatic disease *’.

Conclusion

Neuroendocrine tumors of the stomach cover a spec-
trum of neoplasms showing wide variations in their clini-
copathological features, prognosis, and pathogenetic mecha-
nisms. It can, however, appear in much younger age as we
described, than previously reported.
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Contralateral eyelid metastasis of uveal melanoma with further

systemic dissemination

M etastaza malignog melanoma uvee u kontralateralnom kapku sa naknadnom

sistemskom diseminacijom

Anica Bobi¢ Radovanovié¢, Zoran Latkovic¢

Clinical Center of Serbia, Institute of Ophthalmology, Belgrade, Serbia

Abstract

Background. The usual way of dissemination of an uveal
malignant melanoma comprises hematogenous metastases
to various organs, liver in the first place. Uncommon devel-
opment of the disease is always possible, while unusual ways
of dissemination and secondary deposits in the unexpected
sites have been observed. We presented an unusual case of a
patient with uveal melanoma metastatic to the contralateral
eyelid with very fast further dissemination in the manner
typical for primary malignancies. Case report. This obser-
vational case report included a 70-year-old male, enucleated
for uveal melanoma in his left eye, appeared again 2.5 years
later with a fast growing contralateral eyelid metastasis, fol-
lowed by submandibular lymph node involvement on the
same side and further systemic dissemination. Conclusion.
The firts revealed solitary contralateral eyelid metastasis of
uveal melanoma is extremely rare, such as an uncommon
secondary deposit with a strange way of further dissemina-
tion.

Key words:
melanoma; uveal neoplasms; eyelid neoplasms;
neoplasm metastasis; treatment outcome.

Apstrakt

Uvod. Po pravilu maligni melanom uvee metastazira he-
matogeno, pri ¢emu se sekundarni depoziti prvo javljaju u
jetri. Neuobicajen tok bolesti uvek je mogué, a neobicni na-
Cini metastaziranja, kao i prvi registrovani sekundarni depo-
ziti neocekivanih lokalizacija ve¢ su uo€eni. Autori prikazuju
nesvakidasnji slucaj malignog melanoma uvee koji je najpre
dao metastazu u kontralateralnom kapaku, a potom se dalje
diseminovao nafinom karakteristicnim za primarni tumor
kapka. Prikaz sluCaja. Kod muskarca, starog 70 godina,
kod koga je 2,5 godine ranije ucinjena enukleacija desne o¢-
ne jabucice zbog malignog melanoma uvee, registrovan je
brzorastuéi sekundarni depozit u donjem kapku levog oka.
Potom su se pojavile metastaze u regionalnim limfnim ¢vo-
rovima levo, a kasnije sistemska diseminacija bolesti. Zak-
ljuCak. Prva registrovana metastaza malignog melanoma
uvee u kontralateralnom kapku ekstremna je retkost, kao $to
je i izneti dalji put diseminacije maligniteta apsolutno neuo-
bicajen.

Klju€ne reci:

melanom; uvea, neoplazme; kapak, neoplazme;
neoplazme, metastaze; leenje, ishod.

Introduction

Uvea malignant melanoma is the most common pri-
mary intraocular malignancy in adults. The clinical courseis
unpredictable and metastatic disease may occur after a pro-
longed disease-free interval *. The liver is the sole site or the
initial site of metastases in more than 50% of cases, followed
by lungs, bone and skin % Unexpected behavior or an un-
common development of the disease is always possible ®, as
well as strange and unusual ways of dissemination: contra-
lateral choroids * ipsilateral orbit ° contralateral orbit °,
brain ", brest °, heart * or adrenal gland ™. The mechanisms
of the peculiar modes of dissemination sometimes are really
difficult to explain. Unusually located metastases may appear

as solitary or as a part of a metastatic disease. Life prognosis
in patients with metastatic disease is always poor, with a me-
dian survival between 2 and 9 months after detection of me-
tastases . A solitary metastasis of a choroidal melanoma to
the contralateral eyelid has been reported, too **. In this pa-
per, we described a case of uveal melanoma metastatic to the
contralateral eyelid with very fast further dissemination in an
unusua way.

Case report

A 70-year-old male patient was first admitted with
clinical signs of an intraocular tumor in his left eye. A large
uveal melanoma was found both clinically and by ultra-
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sound, without detectable signs of dissemination. The func-
tion of the eye being reduced to light perception, an enuclea
tion was performed. Malignant melanoma of the choroid and
the ciliary body was confirmed by histology. The same pa-
tient appeared again 30 months later, with a large, fast
growing tumor of his right lower eyelid. The lesion was not
pigmented, it was red colored, with fleshy appearance, bilo-
bar in shape, with subcutaneous and a subconjunctival part
(Figure 1). At the time of admission, a huge submandibular
lymph node was dready present (Figure 2). The patient
stated that the eyelid tumor appeared one month previously,
but that he had not paid very much attention until he noted
the lymph node enlargement soon after that. Generd
checkup revealed secondary deposits in the lungs and in the
liver. Removal of the eyelid lesion was advocated for diag-
nostic purposes, so that a surgical excision was done. Malig-
nant melanoma was found by histology, once again. There
was no further treatment and the family notified us infor-
mally when he died at home 3 months later.

Fig. 2 — The patient on second admission with eyelid tumor
and enlarged submandibular lymph node on the same side
(Note anophthalmus and an artificial left eye)

In the first specimen, after enucleation, there was an
eyeball of anormal size and shape. On vertica section, anir-
regularly pigmented choroidal and ciliary body tumor filled
the inferior half of the globe, with partia retinal detachment
(Figure 3). Microscopically, a moderately pigmented malig-
nant melanoma of the mixed cell type (Figure 4), with a pre-
domination of the epitheloid cells, with a number of bizarre,
multinucleated or giant ones was found. There were no signs
of extrabulbar penetration. The second one was a 15 mm

-

4
Fig. 3 — Uveal melanoma - histological section of the
enucleated left eyeball

BR. _«¥hefe
Fig. 4 — The same section. Uveal melanoma, mixed cell type
(HE, original magnification 400x)

wide full thickness eyelid resection specimen, with a tumor
and the surrounding skin. The tumor was whitish and flashy
on cross section. Microscopicaly (Figure 5), a non- pig-
mented, epitheloid cell type malignant melanoma was found
(Figure 6). Neither conjunctival nor cutaneous origin of the
tumor could be traced on serial sections. Positive immu-
nostains for S-100 and HMB-45 confirmed the diagnosis.

% FCTET N, I P
Fig. 5 — Subcutaneous part of the eyelid tumor, low power
histologicval appearance (HE, original magnification 40x)

>

Fig. 6 — The same section. Melhoma, epitheloid cells
(HE, original magnification 400x)
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Discussion

Regional lymph node involvement with subsequent
further dissemination is typical for primary malignancies of
the conjunctiva and the eyelids. A second primary mela-
noma would be an exceptional rarity. Even if it was a new
tumor, what had it developed from? Without convincing
histological evidence of neither cutaneous nor conjunctival
origin of the eyelid tumor in serial sections, we are prone to
rule out the possibility of an independent second primary
tumor in our case. A solitary contralateral eyelid metastasis
being an extreme rarity itself **, such an uncommon secon-

dary deposit with very fast further evolution and systemic
dissemination typical for primary tumors made us believe
that, among other cases of atypical or uncommon metatases
of the uveal malignant melanoma, this one is worth pub-
lishing, too.

Conclusion

The first revealed solitary contralateral eyelid metasta-
sis of uveal melanoma is extremely rare, such as an uncom-
mon secondary deposit with a strange way of further dis-
semination.
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Uvod

U oktobru prosle godine navrsilo se 50 godina od smrti
akademika, prof. dr Porda P. Nesi¢a (slika 1), oftalmologa,
profesora Medicinskog fakulteta Univerziteta u Beogradu i
¢lana Srpske akademije nauka i umetnosti (SANU).

Prof. dr Nesi¢ Porde roden je 15. juna 1873. godine u
Sapcu, a umro je 24. oktobra 1959. u Beogradu . Osnovnu
$kolu i gimnaziju uéio je u Loznici i Sapcu. Maturirao je 1890.
godine kao najbolji ucenik Sabacke gimnazije. Po nagovoru
svoje rodake, koja je bila udata za profesora oftalmologije dr
Krjukova, Dorde Nesi¢ upisao se 1890. godine na medicinski
fakultet u Moskvi, na kojem je diplomirao 1896. godine. Na
istom fakultetu, 1897. godine, mladi dr Porde Nesi¢ zavrsio je
specijalizaciju iz ocnih bolesti.

Dr Dorde Nesi¢ uporedo je studirao dva fakulteta — me-
dicinu i fiziku u Moskvi. Znanje koje je stekao iz fizike kas-
nije mu je dobro doslo u lekarskoj praksi, posebno u kons-
trukciji elektromagneta za uklanjanje metalnih stranih tela iz
oka i o¢ne duplje.

Stekavsi zvanje specijaliste za oc¢ne bolesti, dr Porde
Nesi¢ se iz Moskve vratio u Beograd (1897) i zapoceo pri-
vatnu lekarsku praksu. Kao lekar — oftalmolog dr Porde Ne-
8i¢ kra¢i vremenski period radio je honorarno, da bi kasnije
zapoceo lekarski staz u okviru vojne oftalmoloske sluzbe.

U vreme kada je Porde P. Nesi¢ otpoceo oftalmolosku
praksu, u Srbiji su bila svega dva o¢na lekara koji su imali
pravo da kao putujuéi specijalisti obavljaju lekarsku praksu.
Jedan od njih bio je dr Pavle Popovié¢ (1854-1937), rodom iz
Velikog Beckereka (Zrenjanin), a drugi dr Dragoljub DPorde-
vié (1866-1942) koji je sluzbovao u Nisu '.

Godine 1901. dr Dorde Nesi¢ imenovan je za Sefa O¢nog
odeljenja Opste drzavne bolnice u Beogradu (danas u ulici
DzZordza VaSingtona 19), da bi od 9. jula 1921, od osnivanja

Ocne klinike, do 1955. bio postavljen za njenog upravnika, sa
prekidom za vreme Drugog svetskog rata (1941-1944) ',

3 Sl. 1 - Porde P. Nesi¢
(Sabac, 15. jun 1873 — Beograd, 24. oktobar 1959)

Ukazom od 30. juna 1921. dr Porde Nesi¢ imenovan je
za redovnog profesora oftalmologije na Medicinskom fakul-
tetu u Beogradu, a 1947. izabran je za redovnog ¢lana SANU.

Prof. dr Porde Nesi¢ osnivac je beogradske oftalmolos-
ke skole poznate po doprinosu oftalmologiji u Srbiji i Jugo-
slaviji i Sire.

Correspondence to: Kilinicki centar Ni§, Centar za radiologiju, Bulevar Zorana Bindica 48, 18 000 Ni$, Srbija. E-mail:

gordanash@nadlanu.com
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Bio je ¢lan ruskog, poljskog, ¢eSkog i bugarskog oftal-
moloskog drustva.

Prof. dr Porde Nesi¢ napisao je dva udzbenika, vise od
deset knjiga, visSe od 50 naucnih radova i nekoliko studija,
objavljenih u zemlji i inostranstvu.

Udzbenik ,,0O¢ne bolesti*“ koji, je doziveo nekoliko iz-
danja, napisao je sa prof. dr Aéimom Markoviéem (slika 2) *.

CPNCHA AKALAEMHUIA HAYHKA

B [ HEIIWE « A. MAPKOBITR

O4YHE BOJIECTU

Sl. 2 — Naslovna strana udzZbenika ,,O¢ne bolesti* koji su ha-
pisali Borde P. Nesi¢ i A¢im Markovica (izdanje Srpska
akademija nauka i umetnosti u Beogradu, 1955)

Od knjiga koje je napisao izdvajaju se: ,,Nacin ispitiva-
nja vida“ (1899), ,,Opti¢ke i mehanicke osobine savremenog
mikroskopa®“ (1906) i ,,Trahom u Srbiji* (1914).

Zbog velikih zasluga prof. dr Porda P. NeSica za razvoj
oftalmologije u Srbiji, Jugoslaviji i u svetu, Institut za oftal-
mologiju Klini¢kog centra Srbije nosi njegovo ime. Ovo ime
dotadasnja Oc¢na klinika dobila je 1970. godine prilikom pro-
slave 50 godina rada Medicinskog fakulteta u Beogradu, kao
znak priznanja profesoru dr Pordu Nesi¢u za njegov dopri-
nos unapredenju medicinske nauke i struke ' >

Za prof. dr Porda Negiéa vezana je i jedna anegdota
prema kojoj je on nakon brizljivog pregleda cara Haila Sala-
sija, zbog sumnje na trahom, odlu¢no rekao: ,,To nije tra-
hom!*, a zatim je dugo prao ruke ¢etkom, sapunom i toplom
vodom i isprao ih alkoholom. Videvsi §ta profesor radi, jedan
od bliskih saradnika upitao ga je: ,,Zasto ste, toliko dugo
prali ruke kada nije trahom*. Profesor mu je odgovorio: ,,Za
svaki slucaj*.

UceSée u balkanskim ratovima i Prvom svetskom
ratu

Prof. dr Porde P. Nesi¢ ucestvovao je od 1912. u svim
ratovima Srbije. U balkanske ratove dr NeS$i¢ otiSao je
1912. sa ¢inom rezervnog sanitetskog majora, a iz I svet-

skog rata izaSao je kao sanitetski potpukovnik. U tursko-
srpskom ratu, dr Porde Nesi¢ bio je lekar zavojista, da bi u
bugarsko-srpskom ratu bio imenovan za komandira poljske
bolnice '.

Na pragu I svetskog rata dr Porde Nesi¢ bio je ko-
mandir zavojiSta Dunavske divizije drugog poziva, na So-
lunskom frontu komandir I srpske hirur§ke bolnice u Dra-
gomancima, a kraj I svetskog rata docekao je kao sanitetski
potpukovnik.

Za vreme 1 svetskog rata, ofanziva na Solunskom
frontu koju je zapocela srpska vojska 1916. godine (sep-
tembar/decembar) odjeknula je osvajanjem Kajmakcalana i
oslobadanjem jednog dela otadzbine (ukljucujuéi Bitolj).
Srpska vojska nanela je neprijatelju gubitak od preko
68 000 ljudi od kojih 8 685 je bilo zarobljeno, ali je i sama
imala gubitak od 27 965 ljudi. Bez obzira na to $to je nep-
rijatelj imao znatno vece gubitke, takvi gubici srpske voj-
ske postali su neprihvatljivi. Usledila je reorganizacija u
redovima srpske vojske. Na liniji fronta formirana je srp-
ska bolnica koja je u pocetku bila pod ingerencijom savez-
nickih saniteta, a kasnije nasih iskusnih ratnih hirurga (dr
Dorde Nesi¢, dr Mihailo Petrovié¢ i dr), internista i mladih,
sposobnih lekara i medicinara, od kojih su mnogi postali
poznati profesori Medicinskog fakulteta u Beogradu. Veé
14. juna 1916. godine osnovana je u Vasilici Prva hirur§ka
poljska bolnica, a 30. jula jo§ dve poljske hirurske bolni-
ce 7.

U nasSoj ratnoj sanitetskoj literaturi najpoznatija je I srp-
ska hirurSka bolnica u Dragomancima na ¢ijem su Celu bili
pukovnik dr Mihailo Petrovi¢ kao glavni hirurg, i major dr
Dorde Nesi¢, kao njen komandir od 1. januara 1917, pa do
kraja rata.

Pre imenovanja za komandira I srpske hirurske bolnice,
dr Porde Nesi¢ u Mikri kraj Soluna, bio je postavljen za ko-
mandira 3. rezervne bolnicke Cete pri Vrhovnoj komandi, a
potom za referenta saniteta Glavne vojne stanice *”.

Dr Dorde P. Nesi¢ dijagnostikovao je hemeralopiju
(kokosje slepilo) kod srpskih vojnika na Solunskom frontu,
objasnjavajuci to kao posledicu avitaminoze nastale jednoli-
¢nom ishranom. Ove rezultate dr Nesi¢ objavio je u radu
,,Etude sur |,héméralopie”, u francuskom Gasopisu Annale
d,oculistique (Pariz, 1918, 25. strana) >*. Na kraju separata
stoji ,,par Georgas Néchitch, ophtalmologiste en chef de
I,hopital général de |,Etat & Belgrade, médicin — chef de
I,hopital chirurgical d,une armées serbs« .

Dr Vojislav Suboti¢ koji je na liniji Solunskog fronta
saradivao sa dr Nesi¢em, zapisao je: ,,Za vreme nasih ratova
od 1912. do 1918. godine bio je g. Nesi¢ neumoran u poma-
ganju naSim vojnicima. Njegova stru¢na sprema, njegovo
pozrtvovanje, kao i njegove organizacione sposobnosti, spa-
sili su mnogim nasim vojnicima, ¢esto pod teskim prilikama
oc¢ni vid. I u tom ratnom vremenu, on nije prekidao nau¢no
obradivanje okulisti¢kih problema“ '.

Dr Mihailo Petrovi¢ govorio je: ,,Mi smo na Solunskom
frontu radili, ako bi smeo da to nazovem, donekle, improvizi-
rali. Tako smo improvizirali udlage (dr N. Nikoli¢, dr Petro-
vi€), improvizirali sterilizatore i aparate za destilaciju vode
(dr Nesi¢). Isto tako i patolosko-anatomski materijal nije
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mogao biti struéno razmatran, jer u bolnici osim mene i dr
Nesic¢a kao komandira i specijaliste za ofne bolesti, u tome
vremenu nije bilo ni jednog lekara koji bi pomagao* '.

Treba ista¢i da je francuski inspektor isto¢nih armija
general Furnije, koji je nekoliko dana pazljivo posmatrao
pripreme srpske vojske, rekao dr NeSi¢u i dr Petrovicu:
,,Francuski ranjenici bi¢e upuceni sa fronta iskljucivo u vasu
bolnicu, nikuda dalje* '.

Vojvoda Stepa Stepanovi¢, komandant Druge Armije,
pismeno je pohvalio dr Porda P. Nesi¢a za vrSenje vojne du-
znosti upravnika Prve poljske hirurS$ke bolnice u selu Dra-
gomancima na Solunskom frontu ' . Na predlog sanitetskog
referenta puk. dr Save Popovica, vojvoda Stepa Stepanovié
je rekao: ,,Komandir Prve poljske hirurske bolnice, rezervni
sanitetski major, dr Porde Nesi¢, kao upravnik Armijske
poljske bolnice, pokazao se za sve vreme njenog rada kao je-
dinstven organizator i njen tvorac. Njegovoj dovitljivosti,
umesnosti 1 neobi¢nom razumevanju i improvizovanju svega
$to je neophodno za poljsku bolnicu, ima se zahvaliti §to je
bolnica najbolje odgovorila svom ratnom zadatku. Ista bolni-
ca sluzila je na Moglenskom odseku fronta i sluzi¢e u istoriji
srpskog ratnog saniteta, kao model i $kola“ '. Interesantan je
podatak da je ova bolnica po proboju Solunskog fronta pre-
bacena u Nis, gde je preformirana u Moravsku stalnu vojnu
bolnicu naredbom Vrhovne komande br. 32187 od 5. no-
vembra 1918. godine.

Svoje ratno iskustvo dr Porde Nesi¢ izneo je u radu ,,0
povredama i bolestima oka za vreme nasih ratova“ '.

Malo se zna da je dr Porde Nesi¢ bio dobrovoljac u ru-
sko-japanskom ratu 1904 —1905. godine. Za uces¢e u ovom
ratu dr Porde Nesi¢ je od Crvenog krsta Rusije u Petrogradu
17. marta 1906. dobio znak i medalju Crvenog krsta. Svoja
oftalmoloska iskustva u ovom ratu dr Nesi¢ je objavio u radu
,,Projektili u rusko-japanskom ratu. Njihov uticaj na o¢ni vid.
Naocari za zastitu od projektila“ objavljen u Srpskom arhivu
(br. 11, 1905, str. 445-450) '.

Inovacije u otfalmologiji

Godine 1937, prof. dr Porde P. Nesi¢ konstruisao je
elektromagnet za uklanjanje metalnih stranih tela iz oka i o¢-
ne duplje i nazvao ga ,,dzinovski elektromagnet” (slika 3).
Taj elektromagnet, tezak oko 5 t, bio je smesSten u Klinici za
ocne bolesti, koja tada postaje jedan od vodecih centara u
zemlji i svetu .

Prema instrukcijama profesora Nesica, izradena su dva
dzinovska (slika 4) i pet prenosnih elektromagneta, a njihov
rad shematski je prikazan na slici 5. Prema misljenju profe-
sora Nesica ovi elektromagneti mogli su se ,,uspreSno prime-
niti radi udaljenja stranih tela iz mozga i drugih delova orga-
nizma“ *. Ovaj postupak profesor Negi¢ opisao je na sledeci
nacin: ,,pomocu elektricnog magneta, projektil je privucen iz
dubine misi¢nog tkiva pod kozu koju podize u kupu. U ovom
slu¢aju dovoljno je napraviti mali rez koze na vrhu kupe da
bi se puséano zrno odstranilo® *.

Nakon preseljenja Oc¢ne klinike u Pasterovu ulicu sacu-
van je samo jedan magnet koji se nalazi u zgradi Srpskog le-
karskog drustva (Beograd, Dzordza Vasingtona 19).

Sl. 3 — DZinovski elektromagnet O¢ne klinike u Beogradu za
vadenje legura i stranih tela sa slabo izrazenim magnetskim
osobinama i za potrebe velike hirurgije (ovaj elektromagnet
bio je presvucen niklovanom ko3uljicom radi sterilizacije
plamenom)

Sl.4 —Maji elektromagnet oklopljen niklovanim pancirom
koji se nalazio u O¢noj klinici u Beogradu, izraden po nacr-
tima prof. dr Borda P. NeSica

Sl. 5 - lzvlagenje stranog tela iz oka pomo¢u malog elektro-
magneta (ilustracija profesora Nesiéa) *
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Na na8im prostorima prof. dr Porde P. Nesi¢ prvi je dao
rendgenoloski opis radiografski stranog tela u oku i 0¢noj
duplji i prvi uveo novu hirurSku tehniku za odstranjivanje
metalnog stranog tela iz oka >*.

Na slici 6a prikazan je rendgenogram leve orbite sa
metalnim stranim telom koji je opisao profesor Negié *. Bio
je to Celiéni fragment koji se nakon eksplozije puscane cevi
zario u dno leve orbite. Uz pomo¢ elektromagneta i nove hi-
rurSke tehnike, profesor Nesi¢ metalno strano telo iz leve or-
bite odstranio je istim putem kojim je i uslo (slika 6b)*.
Zdrastveno stanje ovog bolesnika popravilo se tako da je on
petog dana posle ekstrakcije stranog tela imao ostrinu vida
1,5 (slika 7) *.

[aiAe ) g I Wy
Sl. 7 - Izgled bolesnika posle pet dana od ekstrakcije
[ 4 metalnog stranog tela, sa otrinom vida 1,5.

Prof. dr Borde P. Nesi¢ ovako je opisao hirursku tehni-
ku za odstranjivanje stranog tela iz oka (slika 8): ,,Posto je
napravljen kao $to je pomenuto, razrez u limbusu roznjace,
ne vrsi se vise iridektomija, taj deo operacije otpada, no se
odmah uvlaci u ranu vrh ruénog magneta iznad stranog tela
koje se nalazi ispod duzice. Kao §to se vidi, pol ru¢nog elek-
tromagneta nije u direktnom kontaktu sa stranim telom, no se
izmedu njega i magnetskog vrha nalazi tkivo duzice, koje ih
razdvaja. Pri aktivisanju ru¢nog magneta strano telo se pri-
pija uz vrh magneta priljubljuju¢i uz njega i duzicu, koja se
nalazi izmedu njih, tako da se pri izvlacenju magnetnog vrha
izvlaci zajedno sa stranim telom i odgovarajuc¢i mali deo du-
zice u kome se nalazi i strano telo. Ovaj deo se odseca.

Sl. 6. — Na naSim prostorima profesor Borde P. Nesi¢ prvi je
dao rendgenoloski opis radiografskog stranog tela u oku
a) bio je to Celicni fragment koji je nakon eksplozije puscane

cevi okrznuo glabelu, prosao duz unutrasnjeg orbitalnog zi- Sl. 8 — llustracija rada sa ruénim elektromagnetom pri iz-
da i zario se u dno leve orbite, b) ekstrakcija Celicnog frag-  vlagenju stranog magnetnog tela iz zadnje i prednje komore
menta iz leve orbite pomocu elektromagneta koji je kons- oka (ilustraciju je uradila nasa eminentna umetnica Emilija
truisao prof. dr Borde Nesi¢ Ognjanov)
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Na taj nacin se vrsi se jednovremeno i iridektomija i ek-
strakcija stranog tela bez opasnosti da vrh magneta povredi
kristalno socivo, jer je ono zasti¢eno duzicom.

Sa ovom novom metodom do koje se doSlo na nasoj
klinici, i koja se danas sa uspehom primenjuje, ne samo da je
upros$éena do krajnih granica sama operacija, no je skraceno
vreme njenog trajanja i dobivena maskimalna sigurnost u je-
dnom ovakvom komplikovanom i punom odgovornosti ope-
rativnom poduhvatu.

Posle zavrSene ekstrakcije ostaje u gornjem delu duzice
uzan kolobom, koji se prekriva gornjim kapkom® *.

Prof. dr Porde P. Nesi¢, izmedu ostalog, dao je opis je-
dne koliko korisne, tako i proste tehnike fiksacije stranog tela
koja se primenjivala u Klinici za o¢ne bolesti, a sastoji se u
sledec¢em: ,,Posto je strano telo kroz zonulu dovedeno u zad-
nju komoru i lako fiksirano u perifernom delu duzice i posto
je izvrSen razrez i ispustena tecnost iz prednje komore, duZi-
ca odmabh prileZe uz zadnju povrsinu roznjace, usled pozitiv-
nog pritiska staklastog tela. Tada se ili pojatava magnetska
snaga pusStanjem u njega vece koli¢ine struje ili se magnet
blize primice oku posto vise ne postoji opasnost da se tkivo
duZice pokida, jer ono leZi sad uz roznjadu* *.

Stvaralacki i pronalazacki duh prof. dr Porda Nesica
ogleda se i u pronalasku i konstrukciji brizgalice sa pritiskom
i biogenog stimulatora sa analizom njihovog uticaja na celij-
ski metabolizam (tzv. tkivna terapija - implantant placente
konzervisane Sest dana i potom i autoklavirane na 120 °C to-
kom jednog Casa, za Ciju primenu je konstruisao posebnu
metalnu brizgalicu), kao i nacina ispitivanja vida kod kandi-
data za vojne lekare >

U radu na biogenom stimulatoru i njegovom uticaju na
¢elijski metabolizam pomagali su mu prof. dr Filatov iz Ode-
se i tadasnji asistenti na Medicinskom fakultetu u Beogradu
dr Olga Litri¢in i dr Milivoje Radovanovi¢ .

Prof. dr Porde P. Nesic¢ izradio je tablicu za ispitivanje
ostrine vida koja se sastojala od slova ili brojeva razli¢ite ve-
licine (slika 9), za nepismene od znakova, a za decu od slika
poznatih predmeta "

Zbog uspeha u suzbijanju trahoma (slika 10) * u Magvi,
Podrinju i Sremu, Svetska zdravstvena organizacija usvojila

B! o
oy 4
Sl. 10 — Trahom kod bolesnika koji je dijagnostikovao prof.

dr Borde Nesi¢ u trecem periodu blefarofimoze (ivice kapaka
uvrnute na roznjacama oziljci)

je plan prof. dr Porda Nesi¢a na suzbijanju trahoma u svetu,
dok je SANU izdala monografiju u kojoj su prikazani njego-
vi rezultati rada na suzbijanju trahoma u periodu od 1948. do
1956. godine .
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Sl. 9 — Tablica za ispitivanje oStrine vida po akademiku
DPordu P. Nedicu

KnjiZevni i sportski rad

Prof. dr DPorde Nesi¢, izmedu ostalog, bio je i knjizev-
nik 1 pesnik.

Napisao je pesme: Surogati i Osjek, Crv sumnje u jabu-
ci razdora, kao i knjige: Bolnica u Dragomancima i njene
improvizacije — Istorija srpskog vojnog saniteta i Konji Vuka
Brankovi¢a > >,

Prof. dr Borde P. Nesi¢ bio je jedan od inicijatora osni-
vanja Biciklistickog saveza Srbije ' (prvo Srpsko velosi-
pedsko drustvo osnovano je u Beogradu 23. decembra
1884.). Za vreme studija u Moskvi, u¢estvovao je na mnogo-
brojnim biciklistickim takmicenjima i pobedivao najbolje bi-
cikliste Rusije, Francuske, Austrije i Italije. Godine 1896, dr
DPorde P. Nesi¢ bio je Sampion Rusije u biciklizmu, a iste
godine u Lodu, pobedio je tadasnjeg aktivnog svetskog prva-
ka, Nemca Lera.

Odlikovanja

Za hrabrost i vojne zasluge, kao lekar-ratnik, prof. dr
Porde Nesi¢ odlikovan je Medaljom kralja Petra I za hrab-
rost pod Jedrenom - dva puta, Bugarskim ordenom svetog
Aleksandra V reda sa macevima za ucesce pri osvajanju Jed-
rena 1913, ordenom Belog orla sa mac¢evima, ordenima Be-
log orla III, IV i V reda, ordenima svetog Save [ I, IViV

Babi¢ RR, Stankovi¢ Babi¢ G. Vojnosanit Pregl 2010; 67(4): 339-344.
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reda, medaljom Crvenog krsta, Jugoslovenskom krunom II
reda, Krstom milosrda za negu ranjenika i obolelih u ratovi-
ma 1912-1913, ordenom Zasluge za narod I reda, ordenom
Rada I reda i Jubilarnom spomenicom Gradskog odbora Na-
rodnog fronta SR Srbije za zasluge na izgradnji Beograda
1944-1945. godine' .

LITER

1. Sari¢ M. Lives and Work of Serbian Scientists. Belgrade: Edition
of Serbian Academy of Sciences and Arts; 1998. p. 319-73.

2. Saviavi¢c M. Professors high school of medicine in Belgrade
from founding to fifty years XX century. Belgrade: Medicinski
fakultet Beograd. 2003. (Serbian)

3. Milanovi¢ M. Eminent Serbian physicians. Beograd: Vojna
Stamparija. 2005. (Serbian)

4. N&i¢ D, Markovi¢ A. Eye Diseases. Belgrade: Medical Faculty.
1955. (Serbian)

5. Clinical Center of Serbia. Institute for eye diseases. History
Auvailable from: www.klinicki-cen-

Zakljucak

Akademik Porde P. Nesi¢ smatra se jednim od zacetni-
ka oftalmologije u Srbiji i Jugoslaviji. Svojim ukupnim de-
lom, dao je veliki doprinos afirmaciji srpske oftalmologije u
zemlji i svetu.

ATURA

tar.rs/index.php?option=com_content&task=view&id=235&l
temid=284 (Serbian)

6. lgnjatovic M. Serbian war surgical doctrine (1912-18). Vojno-
sanit Pregl 2008; 65 (Suppl): 49-58. (Serbian)

7. Popovi¢ B, Zeljkovi¢ J, Miki¢ D, Vidanovié M. The Serbian Army
Medical Corps, health-related losses and manning of the Ser-
bian Army in 1917-18, Vojnosanit Pregl 2008; 66 (Suppl):
41-8.

Rad primljen 26. X 2009.
Revidiran 24. X1 2009.
Prihvacen 7. X11 2009.

Babi¢ RR, Stankovi¢ Babi¢ G. Vojnosanit Pregl 2010; 67(4): 339-344.
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) objavljuje radove koji ranije nisu nig-
de publikovani, niti predati za publikovanje redosledom koji odreduje
uredivacki odbor. Uz rad, na posebnom listu, treba dostaviti: izjavu da
rad do sada nije (ili je delimicno) objavljen ili prihvaéen za Stampu u
drugom casopisu; potpise svih koautora; ime, taénu adresu, brojeve tele-
fona (fiksne, mobilne, faks), e-mail adresu, kao i kopiju dokaza o pret-
plati na Casopis za sve autore (i koautore). Za objavljene radove VSP
zadrzava autorsko pravo.

Radove slati na adresu: Vojnosanitetski pregled Vojnomedicinska aka-
demija, Institut za nau¢ne informacije, Crnotravska 17, 11040 Beograd.

U VSP-u se objavljuju uvodnici, originalni ¢lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda, aktuelne teme
ili metaanalize, kazuistika, ¢lanci iz istorije medicine, li¢ni stavovi,
naruceni komentari, pisma uredniStvu, izvestaji sa naucnih i stru¢nih
skupova, prikazi knjiga, referati iz naucne i strucne literature i drugi
prilozi.

Radove tipa opsteg pregleda Urednistvo ¢e prihvatati samo ukoliko
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu.

Radovi se objavljuju na srpskom ili engleskom jeziku sa apstraktima
na srpskom i engleskom, za radove tipa originalnih ¢lanaka, prethodnih
ili kratkih saopstenja, metaanalize i kazuistike. Odabrani ¢lanci objav-
ljuju se u celini na engleskom jeziku sa apstraktom na srpskom.

Rukopis se piSe pomoéu IBM-PC kompatibilnog raCunara, sa prore-
dom 1,5. Stampa se na laserskom ili nekom drugom visokokvalitetnom
Stampacu, uredno i bez ispravki, na Cistoj beloj hartiji formata A4, sa le-
vom marginom od 4 cm. Koristiti font veli¢ine 12, a nacelno izbegavati
upotrebu bold i italic slova, koja su rezervisana za podnaslove. Origi-
nalni ¢lanci, opsti pregledi i metaanalize ne smeju prelaziti 16 stranica
(sa prilozima); aktuelne teme — osam, kazuistika — Sest, prethodna saop-
Stenja — pet, a pisma uredniku, izvestaji sa skupova i prikazi knjiga — dve
stranice.

U celom radu obavezno je kori§¢enje medunarodnog sistema mera
(SI) 1 standardnih medunarodno prihvacenih termina.

Radove (tekst i graficke priloge) treba slati na disketi (CD) i Stampa-
ne u tri primerka (original i dve kopije). Autori kona¢nu verziju rukopisa
i priloga prihvacenih za publikovanje predaju u jednom Stampanom pri-
merku i na disketi od 3,5" (o¢iS¢enoj od ,,virusa®) ili na kompakt disku.
Za obradu teksta koristiti program Word for Windows verzije 97, 2000,
XP ili 2003, a samo izuzetno i neki drugi. Za izradu grafickih priloga
koristiti standardne grafi¢ke programe za Windows, poZeljno iz pro-
gramskog paketa Microsoft Office (Excel, Word Graph). Kod kom-
pjuterske izrade grafika izbegavati upotrebu boja i sencenja pozadine.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi kona¢nog oblikovanja. Otisak
Clanka Salje se prvom autoru na korekturu, koji treba vratiti u roku od
pet dana. Rukopisi radova prihvacenih za Stampu ne vrac¢aju se autoru.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim re€ima,
tekst i literatura.

1. Naslovna strana

a) Naslov treba da bude kratak, jasan i informativan i da odgovara
sadrzaju rada. Podnaslove treba izbegavati.

b) Ispisuju se puna imena i prezimena autora.

c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima
je rad obavljen i mesta u kojima se ustanove nalaze, sa jasnim obeleza-
vanjem odakle je autor, koriste¢i standardne znake za fus-note.

2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt sa naslovom rada.
Kratkim recenicama na srpskom i engleskom jeziku iznosi se uvod i cilj
rada, osnovne procedure - metode (izbor ispitanika ili laboratorijskih zi-
votinja; metode posmatranja i analize), glavni nalazi - rezultati (kon-
kretni podaci i njihova statisticka znac¢ajnost) i glavni zaklju¢ak. Nagla-
siti nove i znacCajne aspekte studije ili zapazanja. Strukturisani apstrakt
(250 reci) ima podnaslove: uvod/cilj, metode, rezultati i zakljucak. Za
apstrakte na engleskom dozvoljeno je i do 450 reci. Strukturisani aps-
trakt je obavezan za metaanalize (istog obima kao i za originalne ¢lanke)
i kazuistiku (do 150 reci, sa podnaslovima uvod, prikaz slucaja i zaklju-
cak). Ispod apstrakta, pod podnaslovom ,,Klju¢ne re¢i“ predloziti 3—10
klju¢nih reci ili kratkih izraza koji oslikavaju sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Zakljutak moze da bude posebno poglavlje ili se iznosi u poslednjem

pasusu diskusije. U uvodu ponovo napisati naslov rada, bez navodenja
autora. Navesti hipotezu (ukoliko je ima) i ciljeve rada. Ukratko izneti
razloge za studiju ili posmatranje. Navesti samo strogo relevantne po-
datke iz literature i ne iznositi opSirna razmatranja o predmetu rada, kao
ni podatke ili zakljucke iz rada o kome se izvestava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljucuju¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogu¢i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
juci 1 statisticke. Ta¢no identifikovati sve primenjene lekove i hemika-
lije, ukljucujuéi genericko ime, doze i naCine davanja. Za ispitivanja na
ljudima i zivotinjama navesti saglasnost etickog komiteta.

Rezultate prikazati logi¢kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo znacajna zapazanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene zak-
ljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati zak-
ljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one zakljuc-
ke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

Literatura se u radu citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i dodajeet
al. Svi podaci o citiranoj literaturi moraju biti t a ¢ n i . Literatura se u
celini citira na engleskom jeziku, a iza naslova se navodi jezik ¢lanka u
zagradi. Ne prihvata se citiranje apstrakata, sekundarnih publikacija,
usmenih saopstenja, neobjavljenih radova, sluzbenih i poverljivih do-
kumenata. Radovi koji su prihvaceni za Stampu, ali jo§ nisu objavljeni,
navode se uz dodatak ,,u Stampi*“. Rukopisi koji su predati, ali jo§ nisu
prihvaceni za Stampu, u tekstu se citiraju kao ,,neobjavljeni podaci“ (u
zagradi). Podaci sa Inferneta citiraju se uz navodenje datuma.

Primeri oblika referenci:

Durovi¢ BM. Endothelial trauma in the surgery of cataract. Vojno-
sanit Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beo-
grad: Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miladenovi¢ T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ D, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437-49. (Serbian)

Christensen S, Oppacher F. An analysis of Koza's computational ef-
fort statistic for genetic programming. In: Foster J4, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the Sth European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am J Nurs [serial on the Internet]. 2002
Jun [cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/ Wawatch.htm

Tabele

Sve tabele Stampaju se sa proredom 1,5 na posebnom listu hartije.
Obelezavaju se arapskim brojevima, redosledom pojavljivanja, u des-
nom uglu (Tabela 1), a svakoj se daje kratak naslov. Obja$njenja se daju
u fus-noti, ne u zaglavlju. Za fus-notu koristiti slede¢e simbole ovim re-
dosledom: *, 1, f, §, ||, 1, **, 11, ... . Svaka tabela mora da se pomene u
tekstu. Ako se koriste tudi podaci, obavezno ih navesti kao i svaki drugi
podatak iz literature.

Ilustracije

Slikama se zovu svi oblici grafickih priloga i predaju se u tri primer-
ka i na disketi (CD). Fotografije treba da budu ostre, na glatkom i sjaj-
nom papiru, do formata dopisnice. Slova, brojevi i simboli treba da su
jasni i ujednaceni, a dovoljne veliine da prilikom umanjivanja budu ¢i-
tljivi. Na svakoj slici treba na poledini, tankom grafitnom olovkom, oz-
naciti broj slike, ime prvog autora i gornji kraj slike. Slike treba obeleziti
brojevima, onim redom kojim se navode u tekstu (SI. 1; SI. 2 itd.). Uko-
liko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu hartije, koriste¢i arap-
ske brojeve. Ukoliko se koriste simboli, strelice, brojevi ili slova za ob-
jasnjavanje pojedinog dela ilustracije, svaki pojedinacno treba objasniti
u legendi. Za fotomikrografije navesti unutrasnju skalu i metod bojenja.

Skraéenice i simboli

Koristiti samo standardne skracenice, izuzev u naslovu i apstraktu.
Pun naziv sa skracenicom u zagradi treba dati kod prvog pominjanja u
tekstu.

Detaljno uputstvo moze se dobiti u redakciji.
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INSTRUCTIONS TO AUTHORS

Vojnosanitetski pregled (VSP) publishes only previously neither pub-
lished nor submitted papers in any other journals in the order determined
by the Editorial Board. The following should be enclosed with the
manuscript: a statement that the paper has not been submitted or ac-
cepted for publication elsewhere; a consent signed by all the authors that
the paper could be submitted; the name, exact address, phone number,
and e-mail address of the first author and co-authors. VSP reserves all
copyrights.

Papers should be sent to: Military Medical Academy, Institute for Sci-
entific Information, Crnotravska 17, 11040 Belgrade, Serbia & Monte-
negro, for ”Editorial Board of VSP.“

VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, from the medical his-
tory (general or military), personal views, invited comments, letters to
the editor, reports from scientific meetings, book reviews, extensive
abstracts of interesting articles from foreign language journals, and
other contributions. Papers are published in Serbian or English with
abstracts in both languages, and the selected ones fully in English for
original artic les, short communications, meta-analyses and case re-
ports.

General review papers type will be accepted by the Editorial Board
only if the authors prove themselves as the experts in the fields they
write on by citing not less than 5 self-citations.

Papers should be written on IBM-compatible PC, using 12 pt font,
and double spacing, and printed on the laser, or other high-quality
printer without any corrections, on white bond paper ISO A4
(212%297 mm) with at least 4 cm left margin. Bold and italic letters
should be avoided. Observational and experimental articles, reviews
and meta-analyses, should not exceed 16 pages (including tables and
illustrations); case reports — 6; short communications — 5; letters to the
Editor, reports on scientific meetings and book reviews — 2.

All measurements should be reported in the metric system in
terms of the International System of Units (SI). Standard, interna-
tionally accepted terms should be used. Papers should be submitted
on a diskette (CD) in triplicate (original and two copies).

Authors are requested to submit the final version of manuscript
approved for publishing with tables and illustrations on a 3.5" virus
free diskette or a CD. MS Word for Windows (97, 2000, XP, 2003) is
recommended for word processing; other programs are to be used only
exceptionally. Illustrations should be made using standard Windows
programs. Avoid the use of colors in graphs.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the first author for corrections
that should be returned within 5 days. Manuscripts accepted for publica-
tion are not being returned.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with key words;
Text; References.

1. Title page

a) The title should be concise but informative. Subheadings should be
avoided;

b) full name of each author;

¢) name and place of department(s) and institution(s) of affiliation,
clearly marked by standard footnote signs.

2. Abstract and key words

The second page should carry a structured abstract with the title for
original articles, metanalyses and case reports. The abstract should state
the purposes of the study or investigation, basic procedures (selection of
study subjects or laboratory animals; observational and analytical meth-
ods), main findings (giving specific data and their statistical signifi-
cance, if possible), and the principal conclusions. It should emphasize
new and important aspects of the study or observations. Struc -
tured abstract should contain typical subtitles: background/aim,
methods, results and conclusion. The abstract for metaanalyses and obr-
ginal papers should have up to 450 words, and up to 150 words for case
reports (with subtitles background, case report, conclusion). Below the
abstract authors should provide, and identify as such, 3—10 key words or
short phrases that will assist indexers in cross-indexing the article and
will be published with the abstract.

3. Text

The text of original articles is divided into sections with the headings:
Introduction, Methods, Results, and Discussion. Long articles may
need subheadings within some sections to clarify their content.

In the Introduction repeat the title of the article, excluding the names
of authors. State the purpose of the article and summarize the rationale
for the study or observation. Give only strictly pertinent references and
do not include data or conclusions from the work being reported.

Methods. Describe your selection of the observational or experimental
subjects (patients or experimental animals, including controls) clearly. Iden-
tify the methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures in sufficient detail to allow other workers to reproduce
the results. Give references to established methods, including statistical
methods. Identify precisely all drugs and chemicals used, with generic
name(s), dose(s), and route(s) of administration. State the approvement of the
Ethnics Committe for the tests in humans and enimals.

Results should be presented in logical sequence in the text, tables and
illustrations. Emphasize or summarize only important observations.

Discussion is to emphasize the new and important aspects of the study and
the conclusions that result from them. Relate the observations to other rele-
vant studies. Link the conclusions with the goals of the study, but avoid un-
qualified statements and conclusions not completely supported by your data.

References

References should be superscripted and numbered consecutively in the
order in which they are first mentioned in the text. The references must
be verified by the author(s) against the original document. List all
authors, but if the number exceeds 6, give 6 followed by et al. Do not
use abstracts, secondary publications, oral communications, unpublished
papers, official and classified documents. References to papers accepted
but not yet published should be designated as ”in press®. Information
from manuscripts not yet accepted should be cited in the text as "unpub-
lished observations*. References are cited according to the International
Committee of Medical Journal Editors. Uniform Requirements for Ma-
nuscripts Submitted to Biomedical Journals. Ann Intern Med 1997; 126:
36—47. Updated October 2001.

Examples of references:

Jurhar-Pavlova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O,
Arsov T, Strezova A, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of
Wistar rats. Vojnosanit Pregl 2003; 60(6): 657-612.

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.

Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K, Para-
njothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-428.

Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun
[cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:

http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
Tables

Type each table double-spaced on a separate sheet. Number tables
consecutively in the order of their first citation in the text in the upper
right corner (Table 1) and supply a brief title for each. Place explanatory
matter in footnotes, using the following symbols, in this sequence: *, T,
1,8 |, 1, **, 11, ... . Each table has to be mentioned in the text. If you
use data from another source, acknowledge fully.

[llustrations

Figures are submitted in triplicate, and for the final version also on
diskette/CD. Photos should be sharp, glossy black and white photo-
graphic prints, not larger than 203 x 254 mm. Letters, numbers, and
symbols should be clear and even throughout and of sufficient size that
when reduced for publication, each item will still be legible. Each figure
should have a label on its back indicating the number of the figure,
author's name, and top of the figure. If a figure has been published, ac-
knowledge the original source.

Legends for illustrations are typed on a separate page, with arabic nu-
merals corresponding to the illustrations. Identify and explain each one
clearly in the legend symbols, arrows, numbers, or letters used to iden-
tify parts of the illustrations. Explain the internal scale and identify the
method of staining in photomicrographs.

Abbreviations and symbols

Use only standard abbreviations. Avoid abbreviations in the title and
abstracts. The full term for which an abbreviation stands should precede
its first use in the text.
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