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Rijec urednika

Postovani,

trecu svesku ovog broja za 2016-tu godinu, kao sto
znate jubilarnu, jer je deset godina kako casopis iz-
lazi, obelezavaju dvije stvari. Prva stvar je potvrda
uspjesnosti rada na ovom casopisu i potvrda zrelo-
sti ekipe koja ga je uredivala svih ovih deset godina.
Vodili smo rac¢una prvenstveno na kvalitet i ozbilj-
nost. Veliki je znacaj svih nasih saradnika Sirom svi-
Jjeta koji su nam svesrdno pomogli u tome. Pratili su
nas rad i tamo gdje se to od njih ocekivalo, otklanja-
li sve manjkavosti kako bi ,,SANAMED “-u dali
ozbiljniji i strucniji karakter.

Druga stvar je sto pred sobom imamo jedan
potpuno standardizovan i uspjesno sazreo casopis
koji u sledece godine svog rada ulazi kao uspjesno
predstaviljen naucnoj eliti strucnjaka medicinskih
nauka koja se druZila svih ovih deset godina i omo-
gucila da ga mnogi Sirom svijeta upoznaju i useli se
u vitrine mnogih biblioteka.

Obe ove stvari su utabale siguran put za laksi
buduci rad koji e i dalje zahtijevati energiju, zna-
nje i istu efikasnost kako bi ¢asopis, sada sa mjesta
blizu vrha, stigao na vrh ili medu prvima sa vrha.

Bez obzira na trud da se nas casopis popne jos
vise na lestvici priznatih, neke od onih koji su odlu-
¢ivali o njegovoj kategorizaciji je cudilo to otkud
bas ovaj casopis iz jedne male oaze da se pojavi i
takmici sa casopisima sa mnogo duzom tradicijom i
iz velikih univerzitetskih centara, i za koje je bilo lo-
gicno da sa manje truda zauzmu mesto na tronu.
Uputio bih i zamerku onima koji su c¢ak bili hrabri
da pitaju kako to da i Novi Pazar, odnosno lekarski
esnaf ovog malog grada, ima tako jedan ozbiljan
Casopis. Ne bih se ovog puta bavio time, ali ih pod-
sjecam da slijedeci put budu objektivniji i ne gleda-
ju odakle je casopis, vec sta sadrZi i koji kvalitet no-
si. Istakao bih takode i to da bas ove godine je pro-
slavljena jubilarna desetogodisnjica DrZavnog
Univerziteta u Novom Pazaru, sto je jos jedan raz-

log da smo ponosni na tu ¢injenicu zajednic¢kog sa-
zrijevanja i visokog uspjeha, bez namjere bilo ka-
kvog uporedivanja.

Raditi sve ove godine zahtijevalo je trud i vrije-
me, crpeci znanje ljudi od struke Sirom svijeta, ali
bez novca to ne bi moglo bas da se uspjesno ostvari.
Na svu srecu svi oni koji su vezani za nas casopis su
volonteri, a onaj dio koji je vezan za Stampanje i
elektronsko oglasavanje i odrZavanje na sajtu ipak
zahtijeva novac. Ponekad se javi i neki sponzor, ali
vrlo Cesto finasiranje ide iz kase uredivackog tima.
Zadnjih par godina se oko 65% troskova samofi-
nansira preko korisnika casopisa.

Ovim putem htio bih da pozdravim, prije svega
najuZi tim ljudi u uredivackom tijelu i sve one Sirom
svijeta koji su dio velikog tima i bez kojih ne bi mo-
gli biti uspjesni i da im Cestitam Novu 2017 godinu.
Zelim im pre svega da su zdravi, £ivi i da im Citav
radni i Zivotni vijek protekne u sveci i blagostanju.
Srecni i zdravi bili i docekali novi jubilej od dvadest
godina rada.

Prim. dr Avdo Ceranié¢
Glavni i odgovorni urednik



A word from the editor

Dear readers,

This year’s third volume is, as you all know, the ju-
bilee issue, due to the 10 years of publishing the Jo-
urnal. This jubilee issue is marked by 2 things. First
one is the confirmation of success of working on this
journal and the confirmation of maturity of the Edi-
torial Board, which put a great effort in making it
possible for the last 10 years. A great amount of at-
tention was paid on the quality and the earnestness
of the journal. We have to highlight the importance
of the collaborators worldwide, in achieving our
goal. They have devoted themselves in each and ev-
ery step along the way. They corrected the deficien-
cies in order to give Medical Journal zSanamed’
more serious and professional character.

The second thing is that now in front of us
stands one fully standardized and successfully ma-
tured journal, which will be introduced to the medi-
cal scientific elite of experts in the following years.
These same elite helped us in achieving our goal all
these years and enabled us to become a part of
many libraries worldwide.

Both of these previously stated things, paved a
safe path for easier work in the future, which will still
require energy, knowledge and the same efficacy to
put the Journal on the top of the scale of recognized.

Regardless of the effort put in improving our
Journal and rising on the scale of recognized, some
people that were deciding on its categorization we-
re curious about the origins of this Journal. ZSana-
med’ is competing with journals with longer tradi-
tion and journals coming from the great university
centers and with ones that was more logical to sit on
the throne, without putting a lot of effort. I would [i-
ke to state a remark to ones who were brave enough
to ask, how is it possible that one small environment
like Novi Pazar and the guild of doctors of this
small town can produce such earnest journal. I wo-
uld not be commenting it any further at this occa-
sion, but I would like to kindly ask them to be more
objective next time and not to watch the origins of
the journal, rather what it contains and the qualities
it bears. I would point out also that just this year we
celebrated the tenth anniversary of the State Uni-

versity of Novi Pazar, which is one more reason to
be proud on the common maturing and high suc-
cess, with no intention of comparisons of any sort.

Working all these years required effort and ti-
me, drawing on the knowledge of professionals aro-
und the world, but without money it would not be
successfully to achieve. Luckily, all those who work
for our journal are volunteers, and the part, concer-
ning the print, electronic advertising, as well as the
maintenance of the site does require money. Someti-
mes sponsor appears, but very often the financing is
going from the cash register of the editorial team.
The last couple of years, about 65% of the costs
went via users self-financing.

Hereby, I would like to express my gratitude to-
wards the core team of people in the editorial board
and all those people worldwide, who represent a
major part of the team and without whom, we would
not be successful as we are today. In addition, I wo-
uld like to wish everyone a Happy New Year 2017. 1
wish everyone to live healthy lives, welfare and a
one more prosperous working year. Be happy, stay
healthy and let’s greet the next jubilee of 20 years of
publishing this Journal.

Prim. Dr Avdo Ceranic
Editor in Chief



Rec gostujuceg urednika
/ A word from the guest editor

Postovani Citaoci,

sa posebnim zadovoljstvom sam se odazvala na po-
ziv urednistva casopisa ,,Sanamed i prihvatila da
budem gostujuci urednik u decembarskom broju ko-
Jji je pred Vama.

Ovo nije pocetak nase saradnje. Ve¢ nekoliko
godina pratim napredak casopisa i divim se entuzi-
Jjazmu i naporima urednistva da podstaknu §to veci
broj lekara za publikovanje naucnih i strucnih ra-
dova. Ono Sto polako postaje prepoznatljiv ,, pecat
Casopisa ,,Sanamed ** jesu upravo gostujuci uredni-
ci, kojih je do sada bilo iz vise razlicitih drZava. Ovo
posebno pomaze Siroj promociji ovog medicinskog
casopisa.

U ovom broju donosimo tri rada sa Univerzite-
ta u Kragujevcu, sa Zeljom da se ova vrsta saradnje
nastavi. Moram istac¢i da je saradnja sa uredni-
Stvom iznad svega profesionalna i odgovorna, ali je
protekla i u prijateljskoj, pozitivnoj i srdacnoj at-
mosferi.

Uzimajuci u obzir kvalitet Casopisa, njegovo
kotiranje i potencijal, pozivam kolege da publikuju
svoja naucna dostignuca u casopisu ,,Sanamed * i
ukljuce ga u svoje reference.

Na kraju, zahvaljujem se urednistvu na ukaza-
nom poverenju i iskreno Vam Zelim napredak i
uspeh u daljem radu.

Prof. dr Mirjana A. Janicijevi¢ Petrovi¢
Univerzitet u Kragujevcu
Fakultet medicinskih nauka

L

Dear Readers,

with great pleasure I have responded to the invita-
tion of the Editors of Sanamed Journal and accep-
ted to be a Guest Editor in December 2016 issue of
Sanamed.

This is not the beginning of our cooperation. |
follow the progress of the Journal for several years

and I admire the enthusiasm and efforts of the Edi-
tors that they invest to encourage a greater number
of doctors for publishing scientific papers. Visiting
editors are something that is slowly becoming a rec-
ognizable “signet” of Sanamed Journal. They were,
so far, from several different countries. This is espe-
cially helpful for the general promotion of this med-
ical Journal.

In this issue we present three papers from the
University of Kragujevac, wishing this kind of coo-
peration to be continued. I must point out that coop-
eration with the Editors was, above all, professio-
nal and accurate, but also it has passed in a fri-
endly, positive and cordial atmosphere.

Considering the quality of the Journal, its im-
pact and potential, I urge colleagues to publish the-
ir scientific achievements in Sanamed Journal and
to include it in their references.

Finally, I thank the Editors for their trust and [
sincerely wish them prosperity and success in future
work.

Prof. dr Mirjana A. Janicijevi¢ Petrovic¢
University of Kragujevac
Faculty of medical sciences
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Abstract: Introduction and aim: In recent deca-
des, many factors such as smoking, unhealthy diet as
well as high alcohol intake were marked as risk factors
that can lead to increased incidence of malignant alter-
ations, gingivitis, periodontal disease and other oral
epithelium pathological changes. Having in mind that
in the group of non-malignant and non-dental oral pat-
hology gingivitis and periodontal disease are the most
common oral mucosa alterations aim of our research
was to investigate histomorphometric characteristics
of healthy and altered oral and gingival epithelium.

Material and methods: Tissue samples of 24 oral
and gingival mucosa specimens were collected. Sam-
ples were fixed in 10% buffered paraformaldehyde, ro-
utinely processed and embedded in paraffin blocks.
From each block sections 5 micrometer thin were made
and standard H/E staining as well as immunocytoche-
mical detection of Ki-67 proliferation marker and
CD79a lymphocyte marker were performed. Measure-
ments and image analysis was performed with Image
Pro Plus software (Media Cybernetics, USA) and Axi-
ovision (Ziess, USA).

Results: We showed that inflamed gingival epit-
helium is increasing its thickness in proportion to the
severity of adjacent inflammation. Furthermore, mito-
tic index is rising (up to 132%) in the same manner as
well as basal lamina length (up to 70%) when normal
and inflamed gingiva is compared. Architecture of epi-
thelial ridges is changed from straightforward to
mesh-like.

Conclusion: Assessment of the free gingival epit-
helium thickness is directly related to the severity of
the inflammation process in gingiva.

Keywords: histomorphometry, gingiva, Ki-67, gin-
givitis.

Prihvacen/Accepted 16. 07. 2016. god.

INTRODUCTION

Oral epithelium belongs to the stratified squamo-
us type, with or without keratinization. Although one
name is used for the whole epithelial lining of the mo-
uth, there are several subtypes of this tissue, according
to their specific site (1). Relatively quick turnover rate
of this epithelium and exposure to various agents ma-
kes it vulnerable and susceptible for disease onset (2,
3). In recent decades, many factors such as smoking,
unhealthy diet as well as high alcohol intake were mar-
ked as risk factors that can lead to increased incidence
of malignant alterations, gingivitis, periodontal disease
and other oral epithelium pathological changes (4, 5,
6). World health organization statistical data shows
that periodontal disease is found in 15-20% middle
aged adults while the incidence of oral cancer ranges
from one to 10 cases per 100 000 people in most coun-
tries (5). Furthermore, it is well established fact that
oral diseases in children and adults are higher among
poor, older and disadvantaged population groups (2).
Review of literature reveals that, for many of oral dise-
ases, among the first changes there is an alteration of
the morphometric characteristics of the oral epithelium
(3, 4). Pejcic et al. (7), Villar et al. (8) and Bulut et al.
(9) reported that smoking and Cyclosporine A-induced
inflammation affects thickness of oral and gingival ep-
ithelium as well as degree of the keratinization while
Birajdar et al. (10) stated that expression of kerati-
nocyte proliferative marker is a significant prognostic
factor for the oral leukoplakia and oral squamous cell
carcinoma. Having in mind that in the group of
non-malignant and non-dental oral pathology gingivi-
tis and periodontal disease are the most common oral
mucosa alterations and the fact that changes of epithe-
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lial tissue are, in many cases, the first sign of oral pat-
hology, the goal of our research was to thoroughly in-
vestigate histomorphometric characteristics of healthy
and altered oral and gingival epithelium such as overall
thickness, basal cell count as well as mitotic index of
the basal keratinocytes.

MATERIALS AND METHODS

Tissue samples of 24 oral and gingival mucosa
specimens (14 male and 10 female, aged from 42-67
years) were collected during the various dentistry
procedures at the Department for Preventive and Pe-
diatric Dentistry from September 2015 through
March 2016. Ethical approval for the research proto-
col was issued by Ethics Committee of the Dentistry
Department, Health Centar Kragujevac. All patients
were fully informed and gave their consent. Histo-
morphometric analysis was performed at the Histol-
ogy Institute, Faculty of Medical Sciences, Kraguje-
vac. Specimens were divided into three groups: nor-
mal buccal mucosa, normal gingiva and inflamed
gingival according to the clinical status. All tissue
samples were fixed in 10% buffered paraformal-
dehyde for 24 hours, routinely processed and embed-
ded in paraffin blocks. From each block sections 5
micrometer thin were made and standard H/E stain-
ing as well as routine immunocytochemical staining
of the Ki-67 proliferation marker and CD79a lym-
phocyte marker were performed. Staining for Ki-67
and CD79a was performed with a streptavidin-biotin
(SAB) complex method using the Histofine SAB-PO
kit (Nichirei Co., Tokyo, Japan) according to the ma-
nufacturer’s directions. Images of tissue sections
were captured with digital camera attached to the
Olympus BX51 microscope. Measurements of the
epithelial thickness, ridges length and basal lami-
na/epithelial surface length (BLL/ESL) were perfor-

g@x ST

med with Axiovision (Ziess, USA) and Image Pro
Plus software (Media Cybernetics, USA). Mitotic
index was assessed by two independent researchers
marking the number of the dividing basal kerati-
nocytes. Results were presented as mean = SD. Stati-
stical analysis was done using the SPSS software.
Estimation of statistical significance between mean
values was performed with student T-test. Level of
significance was set at p < 0.005.

RESULTS

Based on the histopathological features, in our
series, 8 samples were characterized as normal buccal
mucosa, 6 samples as a normal gingival mucosa and
10 samples as inflamed gingival mucosa from which
6 specimens were marked as mild gingivitis and 4 ca-
ses as a severe gingivitis. The degree of lymphocyte
infiltration (assessed by virtue of immunochemical
staining) was the determining factor for the classifica-
tion of the gingivitis-affected samples. Normal buccal
mucosa showed classic characteristics of non-kerati-
nized stratified squamous epithelium. Overall thick-
ness of this epithelium was 396 + 41 um while epider-
mal ridges comprised just 89.88 = 7 um. Basal lamina
length was 133% larger than epithelial surface length
(BLL/ESL). Immunochemical detection of Ki-67 an-
tigen showed that percentage of dividing basal cells
was 7.1 + 1.6. Healthy gingival oral epithelium sho-
wed mild orthokeratinization. Overall thickness of
this epithelium was 478 £ 27 um, while epidermal rid-
ges comprised significant 251 + 38 um. BLL/ESL ra-
tio was 305%. Percentage of dividing cells was 8.0 +
0.6. Tissue specimens with mild gingivitis showed
orthokeratinization very similar to the healthy gingi-
va. Overall epithelium thickness was 508 + 27 um,
while pretty strait epidermal ridges (Figure 1a) com-
prised 351 + 58 um. BLL/ESL ratio was 504%. Per-

Figure 1. Epithelial ridges architecture in normal (A) and severe gingivitis (B) cases.
Fig B showing the complex epithelial ridges structure (H/E staining, magnification x100)
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Table 1. Histomorphometric epithelial
measurement data

Ep. Ridges | BLL/ESL o
Thickness | length ratio I\fﬁg:;c
(pm) (pm) (%)
Normal | 3904 41 | 9027 133 | 7116
buccal
Nommal 1 o0y 57 | 251438 | 305 | 80406
gingival
Mild shei07 | asiess | soar | 87405
gIngivitis
Severe | 5¢ 4934 - 355 | 9.440.3*
gingivitis

centage of dividing basal keratinocytes was similar to
the healthy gingival epithelium (8.7 + 0.5%). Severe
gingivitis (edging the periodontal disease), in our se-
ries, led to increased overall thickness of free gingival
epithelium compared to normal and mild cases. Furt-
hermore, keratinization process was altered and layer
of orthokeratinized cells on the surface of the epitheli-
um was disrupted and somewhere almost missing.
Average thickness was 581 + 23 um while epithelial
ridges showed complex intertwined pattern (Figure
1b) which prevented us to precisely assess its morp-
hometric features. The same thing happened when
BLL/ESL ratio was measured. Our results showed
that this ratio was 355% but, again, due to complex
epithelial ridge-dermal papillae architecture values
must be interpreted carefully. The percentage of divi-
ding basal cells was significantly higher than in nor-
mal, but insignificantly compared to the mild gingivi-
tis cases (9.4 £0.3%). All measurements were presen-
ted in Table 1 where statistical significance compared
to normal tissue was marked with asterisk (*). Hence,
our study showed that thickness of the epithelium and
mitotic index in severe gingivitis cases were signifi-
cantly higher than in normal mucosa, while basal la-
mina length to epithelium surface length was signifi-
cantly higher in mild gingivitis cases compared to
control.

DISCUSSION

According to the WHO statistical data, incidence
ofthe diseases of oral mucosa is increasing (5). This is
mostly due to exposure to the risk factors such as un-
healthy diet, smoking, alcohol intake as well as incre-
ased average age of the human population (6, 11, 12).
In the group of non-malignant oral mucosa-related di-
seases, inflamed gingiva and periodontal disease is
the most common (6) but, although whole-thickness
oral mucosa is affected, the main changes are located

in epidermal layer. Furthermore, the first signs of gin-
giva-related diseases are also in squamous stratified
epithelium as proved in study of Prakash P et al. (13).
These signs include morphometric features such as
epithelial thickness, layer representation, epidermal
ridges length and architecture as well as mitotic index
of the basal keratinocytes. Available literature data
concerning histomorphometry of normal and infla-
med oral and gingival epithelium shows that mild in-
flammation causes epithelium thickening, and severe
ones induce epithelial thinning (2, 8). Nevertheless,
plethora of these data is related solely to the junctio-
nal and sulcar part of the gingival epithelium, but the-
re are very scarce results concerning marginal gingi-
val epithelium characteristics. Our study was desig-
ned to reveal changes only in this specific tissue. For
the verification of the degree of inflammation we
used immunocytochemistry staining with antibody
raised against CD79a antigen. We showed that margi-
nal gingival epithelium is increasing its thickness in
proportion to the severity of adjacent inflammation.
This finding is in a collision with results of Lukandu
(14), but their findings are related to the sulcar, not
marginal epithelium . In our study mitotic index of ba-
sal keratinocytes is rising in the same manner as pro-
ved in our study by immunostaining against the Ki-67
antigen. This is similar to the findings of Bulut et al.
(9). In their study on cyclosporin-A induced gingivitis
they stated that the number of PCNA labeled mitotic
cells raises two-fold in gingivitis compared to normal
gingival. Our results also showed increased number
of dividing basal cells but the degree is much smaller
(about 18%). Tissue specimens with severe gingivitis
in our study showed altered epidermal ridges archi-
tecture. In normal gingiva and mild gingivitis cases
ridges were prominent and numerous, but with stra-
ightforward manner in the lamina propria. In severe
cases (bordering periodontal disease) ridges showed
mesh-like structure with significant basal lamina
length. This fact is important because the length of the
basal lamina is directly related to the overall number
of basal cells that participate in epithelium renewal
e.g. the longer the basal lamina bellow the epithelium
surface, greater is the number of the basal cells that
can enter mitosis. This fact can be a good explanation
for the thickening, not the thinning of the marginal ep-
ithelium. Having in mind previously mentioned facts
our study clearly showed that distant inflammation
significantly affects morphometric features of the
marginal gingival epithelium. Although changes of
sulcar and junctional gingival epithelium are thought
to be more important for the clinical expression of in-
flamed gums and periodontal disease, signs of morp-
hometric changes of oral side should be carefully esti-
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mated. This is important because, as shown by Prestin
Setal. (15), by virtue of OCT (Optical Coherence To-
mography), relatively novel method in dentistry, epit-
helial thickness can be assessed with ease and the
most accessible spot for this analysis is free gingival
epithelium. Having in mind that precise estimation of
the depth and severity of the inflammation process in
gingiva is still a significant clinical problem in denti-
stry, we think that our findings, combined with possi-
bilities of the OCT will bring a novel approach for the
assessment of the severity of the gingival inflamma-
tion process.
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Abbreviations

H/E — Hematoxylin /eosin

WHO — World health organization

ESL — Epithelial surface length

BLL — Basal lamina length

PCNA — Proliferating cell nuclear antigen
OCT — Optical Coherence Tomography

HISTOMORFOMETRIJSKE PROMENE EPITELA
KOD NORMALNE I INFLAMIRANE GINGIVE

Tanaskovi¢ Stankovié¢ Sanja,l Cabunac Jovan,’ Kanjevac Tatjana,2 Milosavljevié¢ Zoran'

" Institut za Histologiju i embriologiju, Fakultet medicinskih nauka Kragujevac, Srbija
* Katedra za preventivnu i de¢iju stomatologiju, Fakultet medicinskih nauka,
Univerzitet u Kragujevecu, Kragujevac, Srbija

Uvod i cilj: U poslednjim decenijama su pusenje,
nezdrava ishrana i konzumiranje alkohola doveli do
povecane incidence bolesti usne duplje kao §to se kan-
ceri, gingivitis, parodontopatija i dr. Imajuci u vidu da
su van grupe malignih bolesti i oboljenja zuba gingivi-
tis 1 parodontopatija najucestalije bolesti usne duplje,
mi smo Zeleli da uporedimo histomorfometrijske ka-
rakteristike normalnog i obolelog epitela bukalne slu-
znice i slobodne gingive,kao i gingive zahvaéene bla-
Zim 1 tezim formama zapaljenja.

Materijal i metode: Uzorci tkiva normalne oral-
ne sluznice i obolele gingive su uzeti od 24 pacijenta.
Tkivo je fiksirano u paraformaldehidu, rutinski histo-
loski obradeno i kalupljeno u parafinske blokove.
Ise¢ci debeli 5 mikrometara su bojeni H/E metodom i
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Abstract: Introduction: Increased cardiovascular
risk in thyroid dysfunction is associated with disorders
of lipid and lipoproteins, endothelial dysfunction, met-
abolic, hormonal, hemodynamic changes and coagula-
tion disorders.

Subclinical hypothyroidism is characterized by a
supra normal level of TSH with normal levels of thy-
roid hormones. The correlation between subclinical
hypothyroidism of the lipid profile and cardiovascular
outcomes remains unclear. Several intervention studies
assessed the effect of levothyroxine therapy on the li-
pid profile of patients with subclinical hypothyroidism
and obtained conflicting results.

The aim of the research is to determine whether
subclinical hypothyroidism is associated with the athe-
rogenic lipid profile and whether these changes are re-
versible after the introduction of the L-thyroxine repla-
cement therapy.

Method: The study included 51 patients over 50
years of age with subclinical hypothyroidism. All the
participants were subjected to an examination program
which included a detailed anamnesis and physical exa-
mination; laboratory tests (total cholesterol, LDL cho-
lesterol, HDL cholesterol, triglycerides, T3, T4, TSH).
After eight weeks of levothyroxine therapy, the same
laboratory parameters were determined in the patients.

Results: Subjects with subclinical hypothyroidism
had high average values: TSH (12.77 + 2.78 mIU/ml),
total cholesterol (7.55 = 0.79 mmol/l), LDL cholesterol
(5.03 £0.61 mmol/l), triglycerides (2.48 = 1.01 mmol/l);
and the average value of HDL cholesterol was within re-
ference values (1.12 = 0.21 mmol/l). After eight weeks
of levothyroxine replacement therapy, there was a stati-
stically significant reduction of average values (p <0.0001):
TSH (3.83 + 1.33 mIU/ml), total cholesterol (6.28 +
0.96 mmol/l), LDL cholesterol ( 4.03 + 0.70 mmol/
mmol/1 1), triglycerides (1.98 + 0.87 mmol/l); and the

Prihvaéen/Accepted 03. 07. 2016. god.

average value of HDL cholesterol increased signifi-
cantly (p <0.0001) (1.32 + 0.22 mmol/l).

Conclusion: Subjects with subclinical hypothyro-
idism have the atherogenic lipid profile which is cor-
rected after the levothyroxine treatment. Subclinical
hypothyroidism can be considered a disorder that leads
to increased cardiovascular risk.

Key words: subclinical hypothyroidism, levothy-
roxine, lipids, cardiovascular risk.

INTRODUCTION

The correlation between hypothyroidism, lipid di-
sorders and coronary heart disease was observed as far
back as 1960. Elevated levels of total cholesterol, LDL
cholesterol and triglycerides as well as reduced levels
of HDL cholesterol are classified in the group of risk
factors for ischemic heart disease.

Subclinical hypothyroidism (SH) is defined by ele-
vated levels of TSH in the serum with normal levels of
thyroid hormone (1). Factors that lead to an increased risk
of developing cardiovascular disease in subclinical
hypothyroidism are not entirely clear but this correlation
is partly associated with high blood pressure, atherogenic
lipid and lipoprotein status, proinflammatory conditions,
endothelial dysfunction and hypercoagulability (2-10).

Although in the last 20 years several studies have
examined the association between subclinical hypothy-
roidism (SH) and lipid levels, the exact correlation bet-
ween the SH lipid profile and cardiovascular outcomes
remains unclear (3-5, 11-16).

Several intervention studies assessed the effect of
levothyroxine therapy on the lipid profile of patients
with subclinical hypothyroidism and obtained different
results. (7, 8, 11, 17-22).

Different results obtained by the above-mentioned
observational studies may be attributed to many rea-
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sons, such as different age of the observed subjects, eth-
nicity, gender, degree and duration of hypothyroidism.

THE AIM OF THE RESEARCH

The aim of the research is to determine whether
subclinical hypothyroidism is associated with the athe-
rogenic lipid profile and whether these changes are re-
versible after the introduction of the levothyroxine re-
placement therapy.

METHODS

The research included 51 subjects over 50 years of
age with subclinical hypothyroidism.

The research was carried out according to the fol-
lowing protocol:

1. Signing of the informed consent. Before any
study procedure, a patient was informed on study de-
sign, and upon reading the informed consent, he/she
signed it.

2. Obtaining history data. History data were obtai-
ned by means of structured history questionnaire.

3. Physical examination.

4. Laboratory tests: biological samples were col-
lected: 1 test-tube with citrate for SE, 1 test-tube conta-
ining EDTA (5ml) for complete blood count, 2 test tu-
bes for serum separation (10ml each) for biochemical
analyses (cholesterol, triglycerides, LDL cholesterol,
HDL cholesterol) and immune-metric analyses (T3,
T4, TSH).

The study included patients who met all the inclu-
sion criteria and had none of exclusion criteria.

Inclusion criteria were as follows:

1. The informed consent signed

2. The patients over 50 years of age

3. Each of them diagnosed with subclinical hypo-
thyroidism.

Exclusion criteria:

1. Evidence on acute infection in the last 2 weeks.

2. Positive bio-humoral inflammatory syndrome
(accelerated SE and leukocytosis).

3. Use of medicaments that may interfere with stu-
died parameters (glucocorticoids, iodine preparations,
amiodarone, diuretics, lithium, cytostatics, anti-depres-
sives, estrogens, androgens).

4. Chronic diseases that may have effect on stud-
ied parameters (systemic autoimmune diseases, malig-
nant diseases, chronic renal failure, liver insufficiency,
acute cardiovascular and cerebrovascular insults and
insults within the last 6 months).

5. Recent use of radioactive iodine, surgical inter-
ventions of thyroid gland and external neck radiation.

6. Pregnancy and breast feeding.

The initial study phase involved the collection of
history data and thorough physical examination. Blood
samples collected after 12-hour fasting were used for
the following measurements: cholesterol, triglyceri-
des, LDL cholesterol, HDL cholesterol (colorimetric
method based on end-point principle). TSH was deter-
mined by immunochemical method — chemilumine-
scent procedure including chemiluminescent substrate.
The method was automated (IMMULITE® DPC). Re-
ference values: TSH: 0.27-4.20 mIU/ml; Variation co-
efficient: 5.50%.

T3 is done on the principle of a competitive im-
munoassay by a 30-minute incubation, analytical sen-
sitivity of 0.54 nmol/L, and measurement range of 0.61
to 9.2 nmol/L; Reference values: 1:10 to 3:10 nmol/l.

T4 is done on the principle of a competitive im-
munoassay by a 30-minute incubation, analytical sen-
sitivity of 5 nmol/L, and measurement range of 13 to
309 nmol/L; Reference values: 58-161 nmol/I.

After eight weeks of levothyroxine treatment
the same laboratory parameters were determined in
patients.

Group formation: The decision criterion for the
placement of patients in the group with subclinical
hypothyroidism was TSH value: > 4.2 IU/mL, and pa-
tients were divided according to age group: 18 patients
aged 50 to 55, 17 patients aged 56 to 60 and 16 patients
aged over 60.

Before beginning a statistical analysis, laboratory
reports with the results of the analyses of patients were
anonymised and granted a research code (to protect the
privacy of patients, the code is known only to the rese-
archer). An electronic database was created in the
SPSS version 20.0. The mean value, standard devia-
tion (SD), median, minimum and maximum values we-
re determined. Univariate methods were used in testing
significance of differences: y’ test, Student’s t-test.
Rank correlation was used to test parallelism. The p va-
lue of <0.05 is statisticaly significant, with the calcula-
tion of 95% confidence interval.

RESULTS

The study included 51 subjects over 50 years of
age with subclinical hypothyroidism.

The average age of patients was 58.32 + 5.80. Sta-
tistically, in gender representation, there were signifi-
cantly more female patients, i.e. there were 42 female
(82.35%) and 9 male patients, or 17.65%, fory * = 11.842,
p <0.001.

The average values of T3 and T4 before and after
eight weeks levothyroxine therapy remained within re-
ference values (Table 1).
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Table 1. Average values of T3 and T4 in relation to the age of the patients before and after treatment

Age - intervals Before treatment F test After treatment F test
N Average SD Average SD
Up to 55 18 103.15 21.78 128.63 25.4
T4 56 to 60 17 85.00 20.32 F=2413 106 25.92 F=3.113
nmol/l Over60 | 16 99.88 18.95 p<005 | 11498 20.69 p<0,05
Total 51 96.56 21.11 117.89 25.17
Up to 55 18 1.93 0.51 2.44 0.44
T3 56 to 60 17 1.87 0.67 F = 0.046 2.64 0.53 F=0321
nmol/l Over60 | 16 1.84 0.25 p=ns 2.16 0.4 p=ns
Total 51 1.88 0.49 2.43 0.47

T3- triiodothyronine; T4 — thyroxine;

Average values of TSH in all age groups were reduced after eight weeks of levothyroxine treatment (Table 2).

Table 2. Average values of TSH in relation to the age of the patients before and after treatment

Before treatment

After treatment

Age - intervals F test F test
N Average SD Average SD
Up to 55 18 12.60 3.67 3.65 2.2
TSH 56 to 60 17 12.00 1.69 F=0.457 3.72 0.45 F=1.591
m[U/ml Over 60 | 16 13.72 2.98 p=ns 4.12 1.35 p=ns
Total 51 12.77 2.78 3.83 1.33

TSH: thyroid stimulating hormone

Average values of lipids by age group before and after treatment are given in Table 3.

Table 3. Average values of lipids before and after treatment in relation to the age group of patients

Before treatment

After treatment

Age - intervals F test F test
N Average SD Average SD
Up to 55 18 7.13 0.61 6.06 1.15
Cholesterol | 56 to 60 17 7.73 0.67 F=1.539 6.38 0.46 F=0.339
mmol/l Over60 | 16 7.80 1.10 p=ns 6.39 1.27 p=ns
Total 51 7.55 0.79 6.28 0.96
Up to 55 18 2.15 0.64 1.94 0.62
Triglycerides | 56 to 60 17 2.55 1.13 F=0.643 2.08 0.97 F=0.561
mmol/l Over60 | 16 2.75 1.26 p=ns 1.91 1.01 p=ns
Total 51 2.48 1.01 1.98 0.87
Upto 55 18 4.60 0.56 3.87 0.59
LDL-ch 56 to 60 17 5.03 0.72 F=3.726 4.10 0.53 F=0.299
mmol/] Over60 | 16 5.47 0.57 p <0,05 4.14 0.99 p=ns
Total 51 5.03 0.61 4.03 0.7
to 55 18 1.19 0.25 1.38 0.21
HDL-ch 56 to 60 17 1.08 0.18 F = 0.446 1.37 0.24 F=0.769
mmol/l Over60 | 16 1.11 0.22 p=ns 1.23 0.22 p=ns
Total 51 1.12 0.21 1.32 0.22
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Table 4. PAIRED T TEST- total all patients

T];:?;lg/l:fi::s Correlation Sig. t df ( 2-ts;igl.e d)

T4 v.s. T4 control measurement 0.876 0.001*** | -7.633 | 18 | 0.0001**%*

T3 v.s. T3 control measurement 0.711 0.001*** | -6.448 | 18 | 0.0001**%*

TSH v.s. TSH control measurement 0.650 0.001*** | 17.374 | 18 | 0.0001%***
Cholesterol vs. Chol. control measurement 0.715 0.001*** | 7.841 | 18 | 0.0001***
Triglycerides vs. Triglycerides control measurement -0.564 0.01%* | 9988 | 18 | 0.0001***
LDL-ch vs. LDL-ch control measurement 0.640 0.003** | 7,174 | 18 | 0.0001***
HDL-ch vs. HDL-ch control measurement -0.734 0.001*** | 5536 | 18 | 0.0001***

The average values of total cholesterol, triglyceri-
des and HDL cholesterol did not, statistically speaking,
significantly differ among age groups either before or
after treatment (p = ns).

The average value of LDL cholesterol before tre-
atment was significantly different among age groups (p
< 0.05), but after treatment the average value of LDL
cholesterol was not significantly different among age
groups (p = ns).

The results of correlation and the paired Student’s
T test before and after treatment are shown in Table 4.

The analysis of the values of TSH, total choleste-
rol, LDL cholesterol and triglycerides before and after
treatment showed a highly significant direct correla-
tion, and the paired T test showed that the values of
TSH, total cholesterol, LDL cholesterol and triglyceri-
de levels significantly decreased after the patients rece-
ived treatment, total (p < 0.0001).

The analysis of the value of HDL cholesterol before
and after treatment showed a highly significant inverse
correlation, and the paired T test showed that the value of
HDL cholesterol increased after the patients received tre-
atment in total, statistically significant (p < 0.0001).

DISCUSSION

This study shows that in patients with SH there was
the atherogenic lipid profile, which was corrected signi-
ficantly after the application of levothyroxine. The re-
sults of this study suggest that the levothyroxine repla-
cement in the examined groups (aged over 50 and with
an average TSH > 10 mIU/ml) is completely justified.

Subclinical hypothyroidism is defined by elevated
levels of TSH in the serum with normal levels of thy-
roid hormones. Patients with subclinical thyroid dys-
function are not identified on the basis of signs and
symptoms even when they are discreetly present. A
typical population-based study in the district of Whic-
kham in England found the prevalence of 75 per 1000
women and 28 per 1000 men (23); similar findings are

presented in other studies (24). A higher incidence of
subclinical hypothyroidism in women than in men and
in the older age group than in the younger one is paral-
lel to the higher incidence of thyroperoxidase and thy-
roglobulin antibodies in women and the elderly (25,
26). In our study, of the 51 patients with SH, 42 (82.35%)
were women.

A disturbed lipid profile is a well-known manifes-
tation of thyroid dysfunction. Results from observatio-
nal studies that followed the level of serum lipids in pa-
tients with subclinical hypothyroidism are inconsistent
(1,4, 5). Alarge epidemiological study showed a posi-
tive correlation between serum TSH and dyslipidemia,
and also showed that subclinical hypothyroidism is an
intermediate state between euthyroid and clinical
hypothyroidism when it comes to lipid profiles (27). In
the Colorado study from 2000 which was carried out
on 25 862 participants, Canaris et al. found that people
with impaired thyroid function in terms of subclinical
hypothyroidism have significantly higher levels of to-
tal cholesterol, LDL-cholesterol and triglycerides (27).
In the Busselton study from 2002, Walsh et al. on a
sample of 2108 Australian participants found that TSH
is positively correlated with total cholesterol, triglycer-
ides, LDL-cholesterol (12). EPIC-Norfolk prospective
study showed a statistically significant increase in the
concentration of total cholesterol, LDL cholesterol and
triglyceride levels only in women with subclinical
hypothyroidism (28). In 2011, Lai et al. among 1534
Chinese adults found that people with subclinical
hypothyroidism have higher levels of triglycerides and
low HDL cholesterol compared to euthyroid people
(15). There are studies that show different results. In
2004, Hueston et al. processed data about 8,586 adult
subjects from the The National Health and Nutrition
Examination Survey III database and concluded that
subclinical hypothyroidism is not associated with the
disorder of the levels of total cholesterol, LDL choles-
terol, triglycerides and HDL cholesterol (29). In our
study subjects with subclinical hypothyroidism had
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significantly higher levels of total and LDL cholesterol
before the introduction of L-thyroxine as compared to
the results obtained eight weeks after its replacement.
Triglyceride levels were significantly higher in pati-
ents with subclinical hypothyroidism before treatment
compared to the results after treatment. In the group of
subjects with subclinical hypothyroidism HDL was
within reference values and after levothyroxine ther-
apy its value was increased. Our study established a di-
rect correlation between TSH and the levels of total
and LDL cholesterol.

Several intervention studies assessed the effect of
levothyroxine therapy on the lipid profile of patients
with subclinical hypothyroidism and obtained differ-
ent results (20-22, 26). Tzotzas et al. found that the li-
pid profile of patients with subclinical hypothyroidism
does not differ from euthyroid controls and that le-
vothyroxine therapy does not lead to significant chan-
ges in lipid levels (30). Razvi et al. carried out a rando-
mized, double-blind study, and after 12 weeks of le-
vothyroxine treatment the patients had significantly lo-
wer levels of total and LDL cholesterol, while there
was no significant effect on HDL cholesterol and tri-
glycerides (8). Most studies show a beneficial effect of
levothyroxine treatment with basal TSH values above
10 mIU/1 (20, 31). This was confirmed in the subjects
observed in our study. In our study, the average value
of TSH before treatment was 12.71 mIU/l. These re-
sults are consistent with our results. It is believed that
higher TSH levels (> 10mi/l) are associated with the at-

Sazetak

herogenic LDL cholesterol fraction and increased car-
diovascular risk (20, 32).

In conclusion we can say that the results of this
study suggest that subjects with subclinical hypothyro-
idism have the atherogenic lipid profile which is cor-
rected after levothyroxine treatment and that subclini-
cal hypothyroidism can be considered a disorder that
leads to increased cardiovascular risk. In assessing the
introduction of levothyroxine therapy in these patients,
in addition to the determination of serum TSH levels,
an individual cardiovascular risk should be determi-
ned, which is essential in making decisions about the
treatment of these patients.
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KORISTAN EFEKAT LEVOTIROKSINA

U TRETMANU SUBKLINICKE HIPOTIREQOZE
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Uvod: Povedan kardiovaskularni rizik u disfunk-
ciji §titaste Zlezde u vezi je sa poremecéajima metaboli-
zma lipida i lipoproteina, endotelijalnom disfunkci-
jom, metaboli¢kim, hormonskim, hemodinamskim pro-
menama i poremecajima koagulacije.

Subklini¢ka hipotireoza karakteriSe se supranormal-
nim nivoom TSH uz normalne vrednosti tireoidnih hor-
mona. UdruZenost subklinickog hipotireoidizma lipid-
nog statusa i kardiovaskularnog ishoda je i dalje neja-
sna.Vise interventnih studija je ocenjivalo efekat terapije
levotiroksinom na lipidni profil pacijenata sa subkli-
ni¢kom hipotireozom i dobijeni su konfliktni rezultati.

Cilj ispitivanja je da se utvrdi da li je subklini¢ka
hipotireoza udruzena sa aterogenim lipidnim profilom

i da li su ove promene reverzibilne nakon uvodenja
supstitucione terapije levotiroksinom.

Metod: Istrazivanjem je obuhvacen 51 ispita-
nik uzrasta iznad 50 godina sa subklini¢kom hipoti-
reozom. Kod svih ispitanika sproveden je program
istrazivanja koji ukljucuje: detaljnu anamnezu i fizi-
kalni pregled, laboratorijska ispitivanja (ukupni ho-
lesterol, LDL holesterol, HDL holesterol, trigliceri-
di, T3, T4, TSH). Nakon osmonedeljne terapije levo-
tiroksinom kod bolesnika su odredivani isti labora-
torijski parametri.

Rezultati: ispitanici sa subklini¢kom hipotireo-
zom imali su povisene prose¢ne vrednosti: TSH (12.77
+ 2.78 mlIU/ml), ukupnog holesterola (7.55 + 0.79
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mmol/l), LDL holesterola (5.03 + 0.61 mmol/l), triglice-
rida (2.48 £ 1.01 mmol/l); a prose¢na vrednost HDL ho-
lesterola bila je u referentnim vrednostima (1.12 = 0.21
mmol/l). Nakon osmonedeljne supstitucije levotiroksi-
nom kod ovih ispitanika dolazi do, statisticki znacajnog,
snizenja prose¢nih vrednosti (p <0,0001): TSH (3.83 +
1.33 mIU/ml), ukupnog holesterola (6.28 = 0.96 mmol/1),
LDL holesterola (4.03 & 0.70 mmol/lmmol/l), trigliceri-
da (1.98 £ 0.87 mmol/l); a prose¢na vrednost HDL hole-
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Abstract: The aim of this study was to analyze the
health status of the population in Central Serbia, in or-
der to identify priority health problems. For data sour-
ce, authors used reports about diseases, conditions and
injuries, recorded in services for the health care of pre-
school children, services for school health, health care
services for the adult population and services for the
health care of women’s health centers in Central Serbia
in 2015. On the territory of Central Serbia, leading cau-
se of morbidity in children of preschool and school age
are diseases of the respiratory system. Cardiovascular
diseases and respiratory diseases dominate in the struc-
ture of morbidity in the adult population, as well as
high blood pressure as a single disease, while in the fe-
male population the most common are diseases of gen-
itourinary tract.

Key words: health status, morbidity, Central Serbia.

INTRODUCTION

Assessment of the health status of the population
is socio-medical procedure that allows us to obtain the
objective picture of the health status of population us-
ing indicators.

More precisely, population health must be conside-
red as the relation with indicators of the mortality, mor-
bidity, disability, anthropometry and the quality of life.

Assessment of health status should be the first stage
and a prerequisite for continued systematic and planned
work to improve health, as well as the overall health sys-
tem. Testing and evaluation of population health is not
only the foundation of a modern health care planning
and health services, but also a prerequisite for the plan-
ning and programming of work and development of he-
alth services on planning grounds, as well as the health
promotion and further development of the health sys-

Prihvacen /Accepted 25. 11. 2016. god.

tem. Today, almost all countries of the world are doing
assessments of health, as a prerequisite and basis for the
work on the reform of the health system (1).

AIM

The aim of this article was to analyze the health
status of the population in Central Serbia, with the idea
of identifying the priority health problems. This will
ensure the implementation of the proper measures in
addressing these problems.

METHOD

For data source, authors used the reports about dis-
eases, conditions and injuries of services for the health
care of preschool children, services for school health,
health care services for the adult population and services
for the health care of women’s health centers of Central
Serbia in 2015. The results are presented in tables.

RESULTS AND DISCUSSION

The population group of preschool children be-
longs to the birth time up to 6 years age. The proper at-
tention should be paid in order to protect the health of
this population group, not only because of special sen-
sitivity to the effects of different factors, which may
endanger their health, but also due to the fact that poor
health and unhealthy lifestyles in childhood may result
in poor health throughout their lives, which for the
company means the health, financial and social conse-
quences (2).

In health care services for preschool children in
the territory of Central Serbia were registered in 2015,
138 074 illnesses. Five of the most common groups of
diseases are diseases of the respiratory system with
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50.5%, followed by the factors influencing health sta-
tus and contact with health services with 17.2%, disea-
ses of the ear and mastoid process with 5.5% and
symptoms, signs and abnormal clinical and laboratory
findings to 7.4% (Table 1). The leading diagnoses in a
group of diseases of the respiratory system are acute in-
flammation of the throat and tonsils (43.2%) and upper
respiratory tract infections (27.5%). These diseases are
a short stream of good forecast and with greater so-
cio-medical significance. Diseases of middle ear and
mastoid disease is the most common diagnosis from a
group of diseases of the ear and mastoid process with a
share of 93.4% (Table2).

Population group of school children and youth be-
longing to school children aged 7 to 14 years and

school youth (teenagers) from 15 to 19 years. School
children and youth indicators of health are considered
as the healthiest of all other age groups. However, this
period of life is characterized by rapid sexual and
psychosocial development as well as the risk for the
formation of various risk behaviors, which may endan-
ger the health at given time and/or later in life (3).

The most common causes of morbidity of school
children on the territory of Central Serbia, in 2015 we-
re respiratory diseases, accounting for 38.6% of the to-
tal morbidity.

The most common diagnosis in this group of dise-
ases was acute inflammation of the throat and tonsils,
which makes 42.9% of all diagnoses of diseases of the
respiratory system.

Table 1. Leading groups of diseases in health care services for preschool children
on the territory of Central Serbia, in 2015.

GROUP OF DISEASE Number %
Respiratory system diseases 69791 50.5
Factors influencing of health status and contact with health service 23724 17.2
Symptoms, signs and abnormal clinical and laboratory findings 10249 7.4
Diseases of the ear and mastoid process 7620 5.5
Other diseases 26690 19.3
Total 138074 100

Table 2. The main diseases in health care services for preschool children
in the territory of Central Serbia, in 2015.

GROUP OF DISEASE Number %
Respiratory system diseases 69791 100
1 | Acute inflammation of the throat and the tonsils 30134 43.2
2 | Upper respiratory tract infections 19174 27.5
3 | Acute bronchitis and bronchiolitis 10857 15.6
4 | Other diseases 9626 13.7
Factors influencing of health status and contact with health service 23724 100
1 | Persons who seeking of health services for examination and testing 11934 50.3
2 | Persons in health services for other reasons 8972 37.8
3 | Other persons of potentially compromised of health contagious disease 2029 8.6
4 | Other diseases 789 33
Symptoms, signs and abnormal clinical and laboratory findings 10249 100
1 | Other symptoms, signs and laboratory findings 4858 47.4
2 | Febrile conditions 4539 443
3 | Pain in the abdomen and pelvis 801 7.8
Diseases of the ear and mastoid process 7620 100
1 | Diseases of middle ear and mastoid disease 7121 93.4
2 | Other diseases of middle ear and mastoid disease 493 6.5
3 | Other diseases 6 0.07
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Table 3. Leading groups of diseases in the services for school health
on the territory of Central Serbia, in 2015.

GROUP OF DISEASE Number %
Respiratory system diseases 61228 38.6
Factors influencing of health status and contact with health service 45771 28.9
Symptoms, signs and abnormal clinical and laboratory findings 11163 7.0
Skin and subcutaneous tissue disorders 6355 4.0
Other diseases 34117 21.5
Total 158634 100

Table 4. The main diseases in health care services for school children
on the territory of Central Serbia, in 2015.

GROUP OF DISEASE Number %
Respiratory system diseases 61228 100
1 | Acute inflammation of the throat and the tonsils 26255 429
2 | Upper respiratory tract infections 12236 20.0
3 | Acute bronchitis and bronchiolitis 6473 10.5
4 | Other diseases 16264 26.6
Factors influencing of health status and contact with health service 45771 100
1 | Persons who seeking health services for examination and testing 35229 77
2 | Persons in health services for other reasons 6929 15.1
3 | Other persons of potentially compromised of health contagious disease 3582 7.8
4 | Other diseases 31 0.06
Symptoms, signs and abnormal clinical and laboratory findings 11163 100
1 | Other symptoms, signs and laboratory results 6446 57.7
2 | Febrile conditions 2693 24.1
3 | Pain in the abdomen and pelvis 2024 18.4
4 | Other diseases 601 10.1
Skin and subcutaneous tissue disorders 6355 100
1 | Other diseases of skin and subcutaneous tissue 4499 70.8
2 | Infections of skin and subcutaneous tissue 1856 29.2

Upper respiratory tract infections are on the second
place among the leading diagnoses of acute bronchitis
and bronchiolitis. This acute disease has a short course,
a good prognosis without greater social and medical
importance. In second place are the factors influencing
health status and contact with health services with
28.9% and third in total registered morbidity of this po-
pulation group - the symptoms, signs and abnormal cli-
nical and laboratory findings with 7%. Disorders of
skin and subcutaneous tissues are in fourth place in the
overall morbidity of school children (Table 3, Table 4).
Women’s health is due to the high sensitivity of this
population group and the fact that women take care of
their own health but also the health of their children, pa-
rents and other family members, certainly of particular

importance. Women’s health involves an emotional, so-
cial and physical well-being, and is determined by the
social, political and economic context in which women
live, as well as the biological aspect. Women'’s health is
not just her personal problem but also a problem of re-
spective societies and the international community. Im-
proving the health and quality of life of women has the
very positive impact on the entire family (4).

In health care services for women in the territory of
Central Serbia in 2015, more than half of the total mor-
tality (60.7%) is a group of diseases of urinary tract.
Factors influencing health status and contact with health
services are represented with 27.1% of the morbidity of
this service. The total morbidity of this service showed
that 3.7% of a group had problems concerning - preg-
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Table 5. Leading groups of diseases in the area of women's health care

on the territory of Central Serbia, in 2015.

GROUP OF DISEASE Number %
Diseases of the genitourinary system 29981 60.7
Factors influencing of health status and contact with health service 13395 27.1
Tumors 1968 4.0
Pregnancy, childbirth and puerperium 1836 3.7
Othr diseases 2240 4.5
Total 49420 100
Table 6. The main diseases in health care services for women on the territory of Central Serbia, in 2015.
GROUP OF DISEASE Number %
Diseases of the genitourinary system 29981 100
1 | Cervicitis uterii 9363 31.2
2 | Other inflammation of female pelvic organs 6204 20.7
3 | The menstrual disorders 3325 11.1
4 | Other diseases 11000 36.7
Factors influencing of health status and contact with health service 13395 100
1 | Persons who seeking of health services for examination and testing 9680 73.3
2 | Care and inspection after childbirth 1357 10.1
3 | Other diseases 2358 17.6
Tumors 1968 100
1 | Leiomioma uteri 671 34.0
2 | Neoplasmus benigna ovarii 479 243
3 | Malignant tumors of connective and soft tissue 214 10.9
4 | Other diseases 604 30.7
Pregnancy, childbirth and puerperium 1836 100
1 | Other complications of pregnancy and childbirth 578 31.5
) Complications in ponﬁnements and other conditions which complicate 394 215
pregnancy and childbirth
3 | Other diseases 972 53

nancy, childbirth and confinements. The most signifi-
cant group due to chronic course, the possibilities of
secondary prevention and high participation in mortal-
ity, make tumors, whose share in the total morbidity
services for the health care of the women in Central
Serbia with 4.5% (Table 5, Table 6).

In general medicine of health of Central Serbia, in
2015, a total of 459 055 illnesses were recorded. The
leading place in the structure of morbidity in the gene-
ral medicine on the territory of Central Serbia in 2015
occupying diseases of the circulatory system with
19.8%, which, like other chronic, mass, non-communi-
cable diseases to progressively flow often lead to ab-
senteeism, disability and shortening the length of the
quality of life.

Leading diagnoses within this group of diseases is
essential (primary) arterial hypertension (67%). In sec-
ond place are the diseases of the respiratory system to
the proportion of the total morbidity of 19.4%, which
have the higher socio-medical significance, because it
is an acute disease with a short course and the possibil-
ity of effective treatment. The leading diagnoses in this
group of diseases are acute inflammation of the throat
and tonsils, acute bronchitis/bronchiolitis and upper
respiratory tract infections. Factors’ influencing health
status and contact with health services are ranked third
with a share of 8.8%. Diseases of the musculoskeletal
system and connective tissue are represented with
7.9% of morbidity in general medicine services. A gro-
up of diseases of urinary tract is in fifth place with a
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Table 7. The main diseases in health care services for women on the territory of Central Serbia, in 2015.

GROUP OF DISEASE Number %
Circulatory system diseases 90798 19.8
Respiratory system diseases 88955 19.4
Factors influencing of health status and contact with health service 40498 8.8
Diseases of the musculoskeletal system and connective tissue 36191 7.9
Diseases of the genitourinary system 33928 7.4
Other diseases 168685 36.7
Total 459055 100
Table 8. The main diseases in general medicine on the territory of Central Serbia, in 2015.
GROUP OF DISEASE Number %
Circulatory system diseases 90798 100
1 | Essential (primary) arterial hypertension 60799 67
2 | Disorders of the conduction system of the heart and heart arrhythmias 7471 8.2
3 | Other ischemic heart diseases 6467 7.1
4 | Other diseases 16061 17.7
Respiratory system diseases 88955 100
1 | Acute inflammation of the throat and tonsils 38832 43.7
2 | Upper respiratory tract infections 15172 17.1
3 | Acute bronchitis and bronchiolitis 13199 14.8
4 | Other disesases 21752 24.5
Factors influencing of health status and contact with health services 40498 100
1 | Persons who of seeking health services for examination and testing 25209 62.3
2 | Other persons of potentially compromised of health contagious disease 8602 21.2
3 | Persons in health services for other reasons 5836 14.4
4 | Other diseases 851 2.1
Diseases of the musculoskeletal system and connective tissue 36191 100
1 | Other diseases of the back 20211 55.9
2 | Degenerative diseases of the joints 6218 17.1
3 | Inflammation of the joints 2621 7.2
4 | Other diseases 7141 19.7
Diseases of the genitourinary system 33928 100
1 | Inflammation of the bladder 20343 60
2 | Prostatic hyperplasia 4440 13.1
3 | Other diseases of urinary system 3211 9.5
4 | Other diseases 5934 17.5

share of 7.4%. Within this group inflammation of the
bladder with an incidence of 60% is the most common
diagnosis in an adult population (Table 7, Table 8).
Similar results were found in our neighborhood
countries. In Croatia in 2015, in the structure of morbi-
dity of the adult population were the most common re-
spiratory diseases and diseases of the heart and blood

vessels. For children of preschool and school age usu-
ally are diseases of the respiratory system, followed by
infectious and parasitic diseases, ear, skin and subcuta-
neous tissue. The most common reasons why women
went to the gynecological clinic and used the services
of chosen gynecologist within primary health care of
women in Croatia in 2015 were diseases of the urinary
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and sexual organs, pregnancy, childbirth and confine-
ment, followed by tumors, infectious and parasitic dis-
eases (5).

CONCLUSION

On the territory of Central Serbia, one leading ca-
use of illness in children of preschool and school age
are diseases of the respiratory system. In the structure
of morbidity in the adult population are dominated car-
diovascular diseases and respiratory diseases, while
the high blood pressure is taken as a single disease.

Among females, the most common diseases are
diseases of genitourinary tract. Intensifying promotio-

Sazetak

nal and preventive measures and activities, as well as
educating the population of risk factors and diseases
prevention is certainly the priority, in order to achieve
improvement and preservation of health of the popula-
tion in Central Serbia.

CONFLICT OF INTEREST
The authors declare that there is no conflict of in-

terest.

Source of Funding

There were no external funding source for this
study.

KARAKTERISTIKE ZDRAVSTVENOG STANJA STANOVNISTVA
CENTRALNE SRBIJE

.z v 1,2 e . 1,2 oqe ., 1,2 .y 2
Radovanovi¢ SneZana, *~ Koci¢ Sanja, *~ Vasiljevi¢ Dragan, = Radevic¢ Svetlana,
e ., . 2 . ., o1
Janicijevi¢ Katarina,” Mihailovi¢ Natasa

) " Institut za javno zdravlje Kragujevac
Fakultet medicinskih nauka, Univerzitet u Kragujevcu, Srbija

Cilj rada je analiza zdravstvenog stanja stanovni-
$tva u Centralnoj Srbiji radi identifikacije prioritetnih
zdravstvenih problema. Kao izvor podataka kori$¢eni
su Izvestaji o oboljenjima, stanjima i povredama - slu-
zbi za zdravstvenu zastitu predskolske dece, sluzbi za
zdravstvenu zastitu Skolske dece, sluzbi za zdravstve-
nu zastitu odraslog stanovnistva, sluzbi za zdravstvenu
za$titu radno aktivnog stanovni$tva i sluzbi za zdrav-
stvenu zastitu Zena Domova zdravlja Centralne Srbije
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Abstract: Ectopic Choriocarcinoma is an extre-
mely rare occurrence. The case of ectopic choriocarci-
noma discussed here involved a 12 year old girl who
presented with lower abdominal pain and dizziness fol-
lowing a short period of amenorrhea after attaining me-
narche. A provisional diagnosis of ruptured ectopic ge-
station was made based on the clinical evaluation and
patient had emergency laparotomy. Histopathology re-
port revealed a choriocarcinoma of the ovary. Patient
defaulted on subsequent follow up care. This case is
presented as an eye opener on the need to also focus on
the reproductive health challenges, early sex education
in preteen and rare occurrence of the disease amongst
the Pre-teenage groups. It is also important to deal with
the possibility of a non gestational choriocarcinoma of
the ovary which has a worse prognosis.

Keywords: Ectopic Choriocarcinoma, Preteena-
ge, ruptured ectopic gestation, departed against medi-
cal advice.

INTRODUCTION

Trophoblastic tumours like choriocarcinoma rarely
occurs, it can be gestational or non gestational. Gestatio-
nal choriocarcinoma usually follows a molar pregnancy,
normal pregnancy, spontaneous abortion or an ectopic
pregnancy unlike the non gestational type in which there
is no convincing evidence of pregnancy. Interestingly,
choriocarcinoma is a distinctly rare occurrence in an ec-

Prihvaéen /Accepted 23. 11. 2016. god.

topic gestation. It’s incidence is one in 533 of tubal preg-
nancies and one in 1.6 million normal intra uterine preg-
nancies (1, 2). In fact, only 0.76-4% of choriocarcino-
mas has been reported in ectopic location (3, 4).

CASE REPORT

Miss AO, A twelve year old girl was referred to
our hospital with a history of amenorrhea of 16 weeks
following an unprotected sexual intercourse with a 16
year old male teenager. She had complained of lower
abdominal pains of 1 week and dizziness in the dura-
tion of 2 days; having just attained menarche and had
only menstruated twice prior to her presentation in our
hospital. Her urine pregnancy test before presenting at
our facility was positive and two attempts were made
to evacuate the uterus in different private hospitals.
However, pelvic ultrasound was not performed, prior
to presentation in our hospital.

On examination in the emergency room, she was
pale, her pulse rate was 112 beats per minute and blood
pressure was 90/60 mmHg. The abdomen was full and
moved with respiration, there was generalized tender-
ness and a mass was felt in the right lower half of the ab-
domen. Further examination of the mass was hampered
due to severe abdominal tenderness. Vaginal examinati-
on revealed a grossly normal cervix, cervical examinati-
on tenderness was positive and pouch of Douglas was
full. Culdocentesis yielded altered non clotted blood.
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A provisional diagnosis of rupture ectopic preg-
nancy was made to rule out perforated uterus following
voluntary termination of pregnancy via uterine evacua-
tion. Investigation result includes Packed Cell Volume
22%, Blood Group O positive, Serum electrolyte profile
was within normal limit. She had an emergency explora-
tory laparotomy, and intra operative findings revealed
haemoperitoneum of about 500 millitres of fresh and al-
tered non clotted blood, grossly intact fallopian tubes bi-
laterally, grossly normal left ovary, an enlarged right
ovary with multiple cystic appearances and areas of rup-
ture and active bleeding seen. The uterus was normal
with no evidence of perforation. Right ovariectomy was
performed and post operative recovery was uneventful;
she was consulted to abstain from sexual intercourse
and the use of contraception. Patient’s histopathology
report was choriocarcinoma of the ovary. Serum 3 hCG
was > 100,000 IU. Patient and her relatives were coun-
selled on the need to take chemotherapeutic agents and
continuous medical follow up care. However, efforts by

Figure la. Arrow showing ovarian mass at surgery

Figure 1b. Specimen in a kidney dish following
its removal at surgery

the managing team and the social workers to keep pati-
ent in the hospital for proper care proved abortive she
departed against medical advice (DAMA) due to finan-
cial reasons. She represented in our hospital six (6)
months later with a history of chronic cough and weight
loss suggesting a possible metastasis. Following the ini-
tial evaluation and on plan to request for investigations
and probably work her up to obtain chemotherapeutic
agents. Relatives again declined and subsequently de-
parted against medical advice to seek for care with Tra-
ditional Care Givers.

PATHOLOGICAL FINDINGS

Gross features

We received 1 kg formalin fixed lobulated, gray, soft
to firm mass of 18 x 13 x 10 cm dimension. Cut surface is
hemorrhagic, variegated, partly cystic and partly solid.
The cysts contain mucoid secretion (Figure 1a, 1b and 2).

Figure 2. Cut surface of formalin fixed ovarian mass,
showing mucoid containing cyst

. -

Figure 3. X 100 showing malignant
syncytiotrophoblast and cytotrophoblast cells and
bizarre mitotic figure (arrow) in pool of hemorrhagic
necrosis
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Microscopic features

The sections show scanty foci of malignant syncyti-
otrophoblastic and cytotrophoblastic cells and bizarre
mitotic figures in pools of extensive hemorrhagic nec-
rosis (Figure 3).

DISCUSSION

Although, ectopic pregnancy can be diagnosed
clinically based on common presenting complaint li-
ke amenorrhea associated with abdominal pain, mini-
mal vaginal bleeding and dizziness (5). Choriocarci-
noma presenting with the clinical features similar to
those of ruptured ectopic pregnancy is an extremely
rare event and the diagnosis is usually confirmed hi-
stologically (6). Choriocarcinoma is a malignant pro-
liferation of cytotrophoblast and syncytiotrophoblast
without the presence of chorionic villi. The usual pre-
sentation of choriocarcinoma is in the uterine body, it
may stem from chorionic villi following a normal or
abnormal gestation. In most instances, choriocarcino-
ma of the ovary are gestational in origin in contrast to
non-gestational choriocarcinoma of the ovary which
is an exceedingly rare primary germ cell neoplasm of
the ovary with poor prognosis due to its resistance to
chemotherapy and metastasis to other organs at the ti-
me of diagnosis (7). In the case presented patient had
just attained menarche and menstruated only twice
before she had a sexual intercourse. However, this is
not an enough evidence to classify as gestational cho-
riocarcinoma, because of the inability to differentiate
gestational and non gestational choriocarcinoma clin-
ically or histologically. Individuals below 18 years
and above 40 years are at greatest risk of developing
choriocarcinoma (8). Furthermore, development of
the tumour has been shown to vary between 5 weeks
and 15 years after gestation or even after menopause
(9). Therefore, based on her age and inexperience, it
was difficult for her to know the symptoms and signs
of early pregnancy, let alone relate her distended ab-
domen to gestation. When pregnancy was eventually
suspected attempt to procure uterine evacuation was
made on the assumption of the presence of an intrau-
terine gestation. This would have been avoided by
performing an ultrasound examination.

The peculiarity of our case report is that it is a rare
form of an extrauterine malignant trophoblastic disea-
se in a preteenage girl who just attained menarche. Alt-
hough, it is a treatable disease with good prognosis, the
prevailing socioeconomic circumstances like age, pov-
erty, lack of education on the part of the parent(s) and
ignorance on reproductive health issues could affect
the quality of life of preteenage female children. Furt-
hermore, studies have shown that teenagers become
sexually active in early puberty without using any form
of contraceptives (10, 11).

CONCLUSION

There is the need to ensure that reproductive he-
alth education and awareness is not only limited to our
secondary schools. There is an urgent need to expand
this frontier of knowledge to the family, primary
school teachers and the community at large. The rarity
but possibility of both gestational and non gestational
choriocarcinoma should be entertained by all healthca-
re providers. There is a need for synergy between pro-
fessional health care givers and traditional health prac-
titioners in patient care in order to ensure a proper re-
ferral system. Advocacy should be made for youth fri-
endly clinics which will take care of young people in-
cluding the pre-teenagers, social welfare in our hospi-
tal and community must create means of taking care of
patients with terminal illness like cancer, so that those
with curable diseases can be assisted.
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Ektopic¢ni horiokarcinom je izuzetno redak tumor.
Slu¢aj koji se razmatra u ovoj studiji odnosi se na
12-godisnju devojcicu, koja je imala bolove u donjem
delu abdomena i vrtoglavice, pracenje kratkotrajnom
amenorejom, nakon menarhe. Privremeno postavljena
dijagnoza, rupture ektopi¢ne trudnoce, na¢injena je na
osnovu klini¢ke evaluacije. Nakon toga pacijentkinja
je hitno podvrgnuta laparoskopskoj operaciji. Histopa-
toloski nalaz potvrdio je dijagnozu horiokarcinoma
jajnika. Pacijentkinja je podvrgnuta naknadnom kon-
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Abstract: Multiple cerebral tuberculomas compli-
cating miliary tuberculosis are a rare occurrence. It is
rarer still for multiple cerebral tuberculomas to present
without focal neurological deficits. We report the case
of' a middle-aged Nigerian male with the co-morbidity
of miliary tuberculosis and multiple cerebral tubercu-
lomas who presented without focal neurological defi-
cits, but had complete resolution of symptoms and
signs following a 6-month course of antituberculous
therapy. This unique case emphasizes the need for a
high index of suspicion in the diagnosis of atypical pre-
sentations of cerebral tuberculomas, while also further
illustrating the place of computed tomographic scan of
the brain in diagnosis. The case also illustrates the pla-
ce of therapeutic trial in management.

Keywords: Multiple cerebral tuberculomas,index
of suspicion, therapeutic trial, Nigeria.

INTRODUCTION

Worldwide, tuberculosis (TB) remains a serious
public health problem (1, 2, 3). Challenges in manage-
ment occur, especially with the advent of the HIV/AIDS
scourge and emergence of multi-drug resistant TB (3,
4). Although the causative organism, Mycobacterium
tuberculosis,can affect many organs, it most com-
monly affects the lungs (1, 5). However, central nervo-
us system (CNS) involvement in the form of tuberculo-
us meningitis, tuberculous abscess or tuberculomas is
not uncommon, especially in immune-compromised
individuals (1). Tuberculous meningitis is the most

Prihvaéen/Accepted 20. 11. 2016. god.

common CNS manifestation of TB. While an isolated
cerebral tuberculoma is rare (6), multiple cerebral tu-
berculomas associated with pulmonary miliary TB is
rarer still (7).

Most cases of cerebral tuberculomas present with
focal neurological signs (5-8) and have been reported
from various regions of the world (5-13). However, in
spite of the high burden of tuberculosis in the West Af-
rican sub-region which is made worse by the scourge
of HIV/AIDS and multi-drug resistance, there is a pau-
city of information on cerebral tuberculomas from the
sub-region. We report the case of an immune-compe-
tent Nigerian male with multiple cerebral tuberculo-
mas associated with pulmonary miliary TB, who pre-
sented without focal neurological signs, and recovered
fully following anti-tuberculosis therapy.

CASE REPORT

A 56-year-old farmer was referred to the Depart-
ment of Medicine, Irrua Specialist Teaching Hospital,
Irrua, Edo State, Nigeria, in July, 2000 on account of
intermittent fever and neck pain of 4 months’ duration,
weight loss and reduced appetite of 2 months’ dura-
tion, urinary incontinence of 1 week’s duration and al-
tered level of consciousness of a few hours’ duration.
He had associated headache and tremulousness but no
blurring of vision, photophobia, vomiting or seizures.
There was also no history of weakness in any of the
limbs. In the 3 months before presentation, he was noti-
ced to have a non-productive cough that was not asso-
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ciated with pleurisy or haemoptysis. He had paralytic
poliomyelitis in childhood with residual right lower
limb deformity. He neither smoked cigarette nor drank
alcohol and had no history of contact with an individ-
ual known to have pulmonary tuberculosis. The rest of
the history was not remarkable.

Physical examination showed a chronically ill-lo-
oking middle-aged man, who was drowsy and respon-
ded to commands and questions inappropriately. He
was febrile with an axillary temperature of 38.8 °C and
had signs of some dehydration. He was neither pale nor
jaundiced. There were no enlarged peripheral lymph
nodes. His pupils were round, normal-sized and briskly
reactive to bright light while the optic fundi were nor-
mal bilaterally. There was neck stiffness, but he had no
other signs of meningeal irritation such as Kernig’s and
Brudzinski’s signs. Aside from the right lower limb de-
formity probably due to childhood paralytic poliomy-
elitis, he had no focal neurological deficits. His pulse
rate was 112 beats per minute, and supine blood pres-
sure 120/80 mmHg. The heart sounds were normal.
The respiratory rate was 30 cycles per minute. Aside
from reduced air entry in the lungs globally, the chest
examination was unremarkable, as was the abdominal
examination.

He had a postero-anterior chest radiograph which
showed widespread miliary nodules, suggestive of pul-
monary military TB. A clinical impression of pulmo-
nary miliary TB complicated by TB meningitis was
made. Cerebrospinal fluid (CSF) analysis, including
microscopy and culture and smear for acid and alcohol
fast bacilli (AAFB) were normal. Cough was not pro-
ductive of sputum, so analysis of sputum for mycobac-
teria could not be done. The erythrocyte sedimentation
rate (ESR) was 30 mm/hr. The complete blood count,
serum electrolytes, urea and creatinine, blood glucose

Figure la (left) shows pre-treatment CT Brain scan
showing multiple ring-enhanced lesions suggestive of
cerebral tuberculomas. Figure 1b (vight) shows
caseation in lesions in a magnified image of the
CT Brain scan

2EXh

8 7
Figures 2a and 2b. 9 years post-treatment CT scan
showing complete resolution of tuberculoma lesions

and liver function tests were within normal limits. No
malaria parasites were seen on blood smear, and HIV I
and II screens were negative. A computerised tomo-
graphic (CT) scan of the brain showed numerous, irre-
gular, contrast-enhanced, small, widespread brain lesi-
ons with minimal surrounding oedema and no eviden-
ce of shift of midline brain structure or cerebral collec-
tion (Figures 1a and 1b). The findings were suggestive
of cerebral tuberculomas.

With the above history, and chest radiographic
and CT brain scan findings, a diagnosis of pulmonary
miliary TB with multiple cerebral tuberculomas was
made and the patient commenced on a 6-month course
of anti-tuberculosis therapy. The initial phase of 8 we-
eks was with 4 drugs (rifampicin, isoniazid, ethambu-
tol and pyrazinamide) followed by a continuation pha-
se of 16 weeks with 2 drugs (rifampicin and isoniazid)
in standard daily doses under the DOTS strategy.

The patient made remarkable clinical progress as
evidenced by weight gain and the resolution of fever
and other symptoms, and was discharged home, after
26 days on admission, with no neurological sequelae.
On follow up for more than sixteen years, he remained
healthy and free from neurological sequelae, and has
been able to continue with farming. For financial rea-
sons, he was unable to repeat the CT brain scan soon
after treatment. However, a repeat CT brain scan 9
years after treatment showed complete resolution of
the cerebral tuberculomas (Figures 2a and 2b), thus
confirming the response to therapy.

DISCUSSION

Cerebral tuberculoma is an important differential
diagnosis in patients with focal neurological signs in
areas endemic for TB (7, 8), not only in immune-com-
promised patients (14, 15), but also in immune-compe-
tent patients with miliary pulmonary TB, when TB me-
ningitis has been excluded.

CNS tuberculosis can present clinically in many
ways, but tuberculous meningitis is the commonest
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manifestation (1). While tuberculomas can present wit-
hout meningeal involvement (5, 6), as was the case
with our patient, most often, however, brain TB lesions
commonly complicate TB meningitis (12). Cerebral
tuberculomas have been reported in 8-17% of patients
with TB meningitis (12, 16).

CNS TB is not uncommon in developing countri-
es (16), but multiple cerebral tuberculomas are rare
(15), especially in association with miliary pulmonary
TB (7) in immune-competent patients. Multiple cere-
bral tuberculomas are more often associated with mili-
ary TB in children (17) although some reports in adults
also show this association (5, 14).

The clinical features of cerebral tuberculoma de-
pend on the size and location of the tuberculoma, and
are similar to the neurological presentation of many ot-
her space occupying lesions. Aside from TB, the diffe-
rential diagnoses of space occupying lesions, which
causes may involve the lungs in immunocompetent in-
dividuals in developing countries, include pyogenic
abscess, cysticercosis, and toxoplasmosis. Lymphoma
is another possible differential but the chest radiograph
usually shows intrathoracic lymphadenopathy when
the lung parenchyma is involved.

Our patient presented with drowsiness, urinary in-
continence and inappropriate response to command, fe-
atures that could have been due to encephalopathy from
a myriad of causes, but are not typical of a space-occu-
pying lesion. The lack of focal neurological signs in our
patient is in contrast to reported cases (5-8, 14).

CT brain scan is useful in the diagnosis of cerebral
tuberculoma (7, 13, 15, 16). However, since some other
space occupying lesions may have similar features (6,
8), the findings may be non-specific for intracranial tu-
berculomas, except when the “target sign’, thought to be
characteristic of cerebral tuberculoma, is present (18).
Therefore advanced MRI techniques, which are scarce
in many developing countries, may be required to differ-
entiate cerebral tuberculoma from other space occupy-
ing lesions, if invasive procedures are to be avoided.

Although the definitive diagnosis of TB remains
the isolation of Mycobacterium tuberculosis, culture
and/or Ziehl-Nielson (AAFB) staining of tissues from
excision or biopsy may not identify the organism in so-
me cases (7). Thus, even at autopsy or with surgical bi-
opsy specimens, the isolation of Mycobacterium tuber-
culosis is possible in only 50% of cases (19). However,
most of the developing countries which bear the great-
est burden of tuberculosis lack adequate resources and
often times have to rely on good clinical judgement. As

typified by our patient, a high index of suspicion is im-
portant in areas of high TB endemicity, as some pati-
ents with cerebral tuberculomas may not have signs of
focal neurological deficit at presentation.

Treatment of intracranial tuberculoma may be sur-
gical when the lesions are large and few, and are caus-
ing focal neurological deficits, as in the cases reported
by Muin and Zurin (7), or medical when the lesions are
small and numerous like in our case and that of Inno-
centi et al (5) and Gasparetto et al (14). The complete
resolution of lesions on medical therapy alone which
has been documented previously (14, 20, 21), is sup-
ported by our report.

CONCLUSION

Our case report demonstrates the presentation of
multiple cerebral tuberculomas without focal neurolo-
gical deficits and the need for a high index of suspi-
cion. Cranial CT scan is invaluable in unravelling the
aetiology of such enigmatic cases where patients show
signs of diffuse brain parenchymal involvement but no
lateralizing signs. Our case also supports the place of
therapeutic trial, with response to therapy used retro-
spectively to confirm the diagnosis of intra-cerebral tu-
berculosis.
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Multipli cerebrali tuberkulomi predstavljaju jednu
od komplikacija miljarne tuberkuloze i izuzetno se retko
javljaju. Jos je redi slucaj pojave milijarnih mozdanih tu-
berkuloma bez fokalnog neuroloskog deficita. Ovom stu-
dijom mi prikazujemo slu¢aj srednjove¢nog Nigerijca sa
milijarnom tuberkulozom i multiplim cerebralnim tuber-
kulomima, koji su se javili bez neuroloskih ispada, uz
kompletno povlacenje simptoma i znakova bolesti nakon
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Abstract: Introduction: Occipital lobe epilepsies
are rarely met in clinical practice, but when they occur,
they can be misdiagnosed as migraine-like headache.
Their prevalence ranges from 5% to 10% of all epilepsi-
es. Seizures can occur at any age; etiologically speaking
they can be symptomatic, cryptogenic and idiopathic
(most often onsetis in childhood). Clinical symptomato-
logy is manifested by partial epileptic seizures in the
sense of visual elementary and/or complex manifestati-
ons, palinopsia, amaurosis, tonic head deviation, bul-
bus, nistagmus and headache. Propagation discharge to
neighbour areas (temporal, parietal and frontal) is a fre-
quent occurrence appearing with complex partial seizu-
res frequently finishing with secondary generalized to-
nic-clonic (GTC) seizures. Case report: We are presen-
ting al7-year-old male patient who has suffered from at-
tacks of visual problems with headache since 10 years of
age. All the time it is treated as a migraine headache.
During the last attack of headache the patient also had a
loss of consciousness, EEG that was performed for the
first time evidenced epileptic discharges of the occipital
area.The therapy also included treatment with antiepi-
leptic drug pregabalin resulting in seizure withdrawal.
Conclusion: The appearance of visual symptoms follo-
wed by headache is most frequently qualified as migrai-
ne triggered headache. However, when antimigraine
therapy does not give favorable results epileptic headac-
he should be suspected, with obligatory performance of
EEG recording. Occipital lobe epilepsy often presents
diagnostic dilemmas due to clinical manifestations that
are similar to that of non-migraine headache.

Key words: headache, migraine, epilepsy, occipi-
tal epilepsy, dilemma, diagnosis, EEG recording.

INTRODUCTION

Epilepsies with seizures generated from the occipi-
tal lobe (occipital epilepsies) represent a rare clinical
manifestation. Their prevalence rates from 5%-10% of
all epilepsies (1). Etiologically speaking they can be

Prihvadéen /Accepted 25. 08. 2016. god.

symptomatic, cryptogenic occurring in all ages, and idi-
opathic that as a rule occur in childhood (1). Seizures are
the most often simple partial, while the occurrence of
complex seizures is frequently the sign of extra-occipi-
tal propagation discharges (temporal, parietal or frontal
lobe). A short duration of seizures lasting from a few se-
conds to one minute and sometimes even three minutes
is characteristic, but very rarely longer. Seizures occur
frequently, sometimes every day. Clinical semiology of
seizures involves visual and oculomotor symptoms. Vi-
sual symptomatology is predominated by elementary,
rarely complex visual hallucinations, illusions, palinop-
sia and amaurosis. Visual hallucinations often appear in
the form of small colorful circles that move within the
visual field or are rarely shining and of twinkling pulsat-
ing lights (2). Elementary visual hallucinations are often
followed by oculomotor symptoms with a contralateral
tonic deviation of the eyes and head, and epileptic nis-
tagmus with pulsating movements. Headache is often
associated with seizures deriving from the occipital area
that can be ictal or postictal and often has migraine char-
acteristics. Visual hallucinations are the key symptom
that suggests the occipital focus. If the visual symptoms
are not expressed, semiology of seizures and standard
EEG can be often the cause of misdiagnosed type of epi-
lepsy, because they express more the propagation dis-
charge and less initial locality (3). The occurrence of ic-
tal discharge propagation to neighbor areas is very fre-
quent in symptomatic etiology, but very rare in idiopat-
hic etiology (3). Spreading of seizures can lead to the oc-
currence of complex partial seizures (temporal and fron-
tal lobes), hemiclonic and GTC seizures. Epileptic sei-
zures of the occipital lobe occur more frequently in the
awake than in the sleeping state, the interictal EEG
shows occipital spikes and/or the spike-and-wave com-
plex in 57% of cases, unilaterally or bilaterally (4). Bi-
occipital discharges of the spike-and-wave complex oc-
cur both in symptomatic and idiopathic etiology. In
symptomatic epilepsies of the occipital lobe various
samples predominate, beginning from congenital mal-
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formations, vascular lesions (infarction, periventricular
leukomalacia, porencephaly, hemorrhagic types) syste-
mic diseases, metabolic disorders, infections and neo-
plasms (4). Prognosis is favorable in the idiopathic and
unfavorable in the symptomatic epilepsy where it essen-
tially depends on the type and size of lesion cause. Phar-
macoresistance is seen in most symptomatic cases with
a disorder of cortical development or occipital lobe tu-
mor where surgical treatment is the method of choice.
As the consequence of focal affection of any occipital lo-
be, visual elementary hallucinations with associated hea-
dache can occur that often results in diagnostic dilemma,
regardless if it is the case of occipital lobe epilepsy or mi-
graine (5, 6). Migraine (hemicrania) is a vascular, unilate-
ral, gradual, most often throbbing and pulsating headache
followed by vomiting, photophobia and phonophobia,
and which is of various duration ranging from 4-72 hours.
Migraine is most frequently a neurological disease with
the prevalence of 6%-16%. Two major clinical types are
migraine without aura (80%) and migraine with aura
(20%) (7, 8). The migraine aura is most often expressed
by twinkling lights, scotomes, including black-and-white
zig-zag lines or amaurosis in duration of 15-60 minutes
that is followed by headache. Migraine, and particularly a
migraine with aura, is frequently difficult to differentiate
from the epilepsy of the occipital lobe due to their similar
clinical symptomatology (9, 10).

CASE REPORT

We present a 17-year male patient born at term
and with normal early psychomotor development, wit-
hout data on hereditary epilepsy, and who had attacks
of short-lasting visual problems (shiny color spots, po-
or vision or complete loss of vision followed by unilat-
eral back head headache. Seizures occurred 2-3 times
per week with associated headache of various duration,
1/2-4 hours, and sometimes longer. Standard biochem-
ical and biohumoral laboratory analyses of blood and
urine were performed, as well as neurological and
ophthalmological examination, CT and MRI that were
within the range of normal referent values. Having all
this in mind, the diagnosis of migraine with aura was
made. All the time the patient was treated with stan-
dard antimigraine medications (sumatripan, pizotip-
hen, propanolol, naproxen, aspirin) but without signifi-
cant therapeutic effects. It was at this point of time,
when during headache loss of consciousness occurred
(GTK seizure), that the first EEG was done which sho-
wed epileptic discharges of the occipital area (1-3 sec-
onds unilateral spike and spike - wave discharge), ap-
ropos occipital epilepsy. The treatment also included
antiepileptic pregabalin (150 mg + 0 + 150 mg), result-
ing in complete remission seizures.

DISCUSSION

Epilepsies of the occipital lobe are a typical repre-
sentation of focal epilepsies that are characterized by
ictal aura (subjective ictal phenomenon) with predomi-
nant visual symptomatology associated with headache.
The specificity of occipital epilepsies is elementary vi-
sual hallucinations in the form of small multicolor mo-
ving circles that increase and multiply, their rapid oc-
currence and short duration from a few seconds to 3-4
minutes (1, 5). Beside the short-lasting visual aura at-
tacks, occipital epilepsies are characterized by ictal or
postictal migraine triggered headache (unilateral or bi-
lateral, pulsating, nausea) that is various in duration,
lasting from several minutes to several hours or longer.
Identical clinical symptomatology can be also seen in
migraines with aura, with the migraine aura develop-
ing slowly, lasting longer (> 5 minutes) and is mostly
followed by colorless visual symptoms in the sense of
black-and-white zig-zag lines or scotoma. Migraine
headache follows the migraine aura mostly lasting
4-72 hours (7, 8). Migraine and occipital epilepsies ha-
ve a paroxysmal beginning and a great number of com-
mon symptoms that often creates a problem of their di-
agnostic differentiation. Therefore, in practice it is qui-
te frequent that epilepsy of the occipital lobe is to be
proclaimed as a migraine with aura, and more rarely
the opposite. These diagnostics mistakes are not rare
and can be found in numerous reports by many authors
(5, 6). Although the visual aura and headache have the-
ir specificities both in the speed of their development
and the time of duration, they cannot be often signifi-
cant parametric differentiating factors between epi-
lepsy and migraine (8). The thing, that can clearly dif-
ferentiate occipital epilepsies from migraine is the ma-
nifestation of ictal oculomotor symptomatology in the
sense of the deviation of the head, eyes, nistagmus or
hemiconvulsions, GTC seizures and EEG epileptic
discharges (5). EEG is the main and irreplaceable diag-
nostic test for disorders which in occipital epilepsies
interictally often register unilateral and/or bilateral oc-
cipital epileptic discharges in the appearance of spike
and/or spike-and-waves. Therefore, it is necessary to
perform EEG in all atypical, persistent headaches, mi-
graine that does not react to standard analgesics and
antimigraine medications. In migraines EEG most of-
ten shows unspecific, non-epileptiform changes, how-
ever if specific grapho-elements are registered it is cle-
ar that there is the presence of epileptic headache (7, 8).
The term “migralepsy”, which is still used today in the
terminology of headaches, and indicates the epileptic
seizure during or after the migraine aura, is increas-
ingly often changed by the term epileptic headache —
hemicrania epileptic, which suggests that the headache
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is, for example, primarily of epileptic and not of migra-
ine etiology (6, 11). Headaches are often nonspecific
clinical manifestations of epilepsy; they frequently de-
velop as the result of general organism and brain fati-
gue after GTC seizure. In relation to the epileptic sei-
zure, in epilepsies headaches are classified as preictal
(prodrom seizures), ictal, postictal and interictal (10,
11). In the epilepsies of the occipital lobe, headache is a
frequent manifestation showing characteristic of seizu-
res; inctalare of shorter duration, while the postictal
last longer and have the characteristics of migraine. In-
vestigations have shown that migraine and epilepsy use
common pathophysiological mechanisms and genetic
factors which make them clinically similar and diagnos-
tically difficult to differentiate (12). It is clear that the
onset of the occipital lobe epilepsy is not essentially dif-
ferent from the migraine with aura, however other clini-
cal manifestations, EEG, CT and MRI findings and re-
sponse to drug treatmentcan be of significant help in the
differentiation between epilepsy and migraine. Our case
report also confirms that epileptic seizures (epilepsy of
the occipital lobe) are frequently misdiagnosed as migrai-
ne. Beside the frequent practice of epileptic seizures be-
ing pronounced as an epileptic seizure (event) there are
also the opposite situations. About 20% -30% of cases
that are hospitalized in the specialized institutions for epi-
lepsy do not have epilepsy, and instead have an epileptic
seizure, mostly in the form of a syncope, vertigo, transi-
tory ischemic attack, migraine, parasomnia, dyskinesia or
psychogenic nonepileptic seizure (13, 14, 15).

Sazetak

CONCLUSIONS

Clinical occurrence of visual symptoms and the
associated headaches are more frequently qualified as
migraine triggered headache. However, if the migraine
therapy does not yield favorable results it is also neces-
sary to suspect epilepsy of the occipital lobe. The epi-
lepsy of the occipital lobe often leads to a diagnostic
dilemma due to clinical manifestations which are simi-
lar to non-migraine type of headache. Visual sympto-
matology and headache characterize both clinical enti-
ties. However, the knowledge of further symptomato-
logy with the application of the necessary examination
protocol (EEG, MRI) considerably helps in their diag-
nostic differentiation and exact diagnosis.
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EPILEPSIJA OKCIPITALNOG REZNJA ILI MIGRENSKA GLAVOBOLJA
Skrijelj E. Fadil, Muli¢ Mersudin

Drzavni Univerzitet u Novom Pazaru, Novi Pazar, Srbija

Uvod: Epilepsije okcipitalnog reznja se retko sre-
¢uu klini¢koj praksi, a kada se pojave mogu biti pogre-
$no dijagnostikovane kao migrenska glavobolja. Pre-
valencija im se krece od 5% do 10% svih epilepsija.
Napadi se mogu javiti u svakom uzrastu, a etioloski
mogu biti simptomatske, kriptogene i idiopatske (naj-
¢es¢i pocetak u detinjstvu). Klini¢ka simptomatologija
se manifestuje parcijalnim epilepti¢kim napadima u
smislu vizuelnih elementarnih i/ili sloZenih halucinaci-
ja, palinopsije, amauroze, toni¢ne devijacije glave,
bulbusa, nistagmusa i glavobolje. Propagacija praznje-
nja na susedne regione (temporalni, parijetalni i fron-
talni) je Cesta pojava, pri ¢emu dolazi do slozenih par-
cijalnih napada koji se Cesto zavrse sekundarnim GTK
napadima. Prikaz bolesnika: Prikazali smo muskog
pacijenta, uzrasta od 17 godina, koji od svoje 10. godi-

ne ima napade vizuelnih smetnji sa glavoboljom. Sve
vreme tertian je kao migrenska glavobolja. Kada je to-
kom poslednjeg napada glavobolje imao i gubitak sve-
sti uraden je prvi put EEG snimak koji je ukazao na
epilepti¢ka praznjenja okcipitalnih regiona. U terapiju
je ukljucen antiepileptic pregabalin i napadi su prestali.
Zakljucak: Pojava vizuelnih simptoma sa pratecom
glavoboljom se naj¢e$ée kvalifikuje kao migrenska
glavobolja. Medutim, kada antimigrenska terapija ne
daje povoljne rezultate, potrebno je posumnjati i na
epilepticku glavobolju uz neophodno EEG snimanje.
Epilepsije okcipitalnog reznja Cesto prave dijagno-
sticke dileme zbog klinickih manifestacija koje su
sli¢ne migrenskoj glavobolji.

Kljucne reci: glavobolja, migrena, epilepsija, ok-
cipitalna epilepsija, dilema, dijagnoza, EEG snimanje.
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Abstract: The term “malnutrition” is a broad term
used to describe any imbalance in the diet. In 2009 it
was confirmed that malnutrition is an urgent health
problem. The reasons for which malnutrition may de-
velop are different. Loss on cellular, physical and phys-
iological level happens as a consequence of malnutri-
tion. Studies show that in surgical practice there is mal-
nutrition in 50% of patients and that there is an associa-
tion between inadequate nutritional status and surgical
result. It leads to prolonged treatment, increasing of the
level of morbidity and mortality, increased hospital
costs, etc. Sometimes malnutrition is unrecognised,
untreated and worsened in hospitals. For this reason
this paper will elaborate: nutrition and a surgical pati-
ent, assessment of a nutritional status, assessment of
energy requirements, and enteral and parenteral nutri-
tion in order to determine the conditions and procedu-
res that affect the appearance, recognition and treat-
ment of malnutrition.

Key words: malnutrition, surgical patient, nutriti-
onal assessment, assessment of energy requirements,
enteral nutrition, parenteral nutrition.

IINTRODUCTION

The term “malnutrition” is a broad term used to
describe any imbalance in the diet, ranging from over
nutrition to under nutrition. According to the Declara-
tion of ENHA of June 2009, it was confirmed that
malnutrition is an urgent health problem throughout
Europe. The reasons for which malnutrition may de-
velop are different: scarce food intake, increased re-
quirements related to the stage of a disease, complica-
tions of the primary disease expressed in reduced ab-
sorption or excessive loss of nutrients, or a combina-

Prihvaéen/Accepted 10. 08. 2016. god.

tion of all (1, 2). Loss on cellular, physical and physi-
ological level occurs as a consequence of malnutrition
(2). This loss is determined by the age of the patient,
type, severity and duration of illness, and the current
nutritional intake.

Studies show that in surgical practice there is mal-
nutrition in 50% of patients and that there is a connec-
tion between the nutrition and surgical result. It leads
to prolonged treatment, increasing of the level of mor-
bidity and mortality, increased hospital costs, etc. (3).
Professor Claude Pichard’s opinion, in this context,
says that: “Malnutrition has a high prevalence and it le-
ads to poor clinical outcomes. Solution exists and an
effective nutritional support improves the clinical ex-
pectations, and it is economically worthwhile. Now it
is the time for action.” Concerning the seriousness of
the problem a conclusion has been made in order to un-
dertake a series of complementary activities under the
motto: STOP for the diseases related to malnutrition
and for the diseases leading to malnutrition (4)!

Considering the previously mentioned, this paper
will elaborate the following issues in order to determi-
ne the conditions and procedures that affect the appear-
ance, recognition and treatment of malnutrition:

- Nutrition and a surgical patient,

- Assessment of a nutritional status,

- Assessment of energy requirements,
- Enteral and parenteral nutrition.

The paper will systematize everything that has
been published and obtained by searching the data ba-
ses such as: Medline (OVID, 1948 - till now), Cochra-
ne Central Register of Controlled Trials, Pub Med, and
everything connected to the problem of malnutrition in
a surgical patient.
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MALNUTRITION
AND THE SURGICAL PATIENTS

Surgical patients are a heterogeneous population,
with differences in primary diseases. Although differ-
ences exist separate in all patients, there is a similarre-
sponse to stressfrom the surgical intervention which is
represented with a complex of serial reactions involv-
ing the endocrine and inflammatory system. These re-
actions play an important role in the development of
metabolic changes and in the development of postoper-
ative complications.

With the start of the surgery, the patients get incre-
ased counter-regulatory hormones like cortisol, gluca-
gon and catecholamines leading, among others, to in-
creased energy consumption and start of protein catab-
olism. With the progress of molecular biology it has
become clear that pro-inflammatory cytokines such as
necrosis tumour factor - alpha TNF-o. and interleukins
IL-1, IL-6, IL-8 are important mediators of early pro-
tein catabolism concerning an injury and sepsis. The
impaired balance between them and anti-inflammatory
cytokines also plays a role in the occurrence of malnu-
trition or anorexia, pyrexia, and fat catabolism (5).The
greater the stress is, the more catabolism gives reacti-
ons and influence, and as a consequence reduction in
the normal insulin anabolic effect and development of
insulin resistance may occur. An intensive catabolic re-
sponse is difficult for the human organism, it is associ-
ated with a destruction of muscle tissue and reduction
of energy supplies and it prolongs the recovery (6).
Therefore, it is necessary to undertake measures to re-
duce the stress as a result of surgery and to support the
anabolism during the surgical treatment (7).

In the pre-operative phase, the traditional and
strict rule “nothing by mouth from midnight to the day
of surgery” is applied in order to ensure an empty stom-
ach. The preoperative diet is intended to reduce the risk
of regurgitation, nausea and vomiting in patients with
anaesthesia, and thus to prevent aspiration of stomach
contents (8). Starvation is also important from surgical
aspect, especially in stomach and intestines operations
or in laparoscopic interventions where there is an in-
creased intra-abdominal pressure and an increased
chance of regurgitation.

The optimal time of starvation is questionable.
There is consensus that clear solutions can be taken
two to three hours before the intervention, and concer-
ning the question of intake of solid food and milk, ex-
periences vary between four and eight hours. Accord-
ing to recent studies, four to six hours for solid food
and milk are recommended, and four hours for breast-
feeding milk. According to Green C. R et al. excessive
starvation will not provide optimal gastric environ-

ment, but it can lead to dehydration, electrolyte imbal-
ance, nausea, malnutrition, hypothermia, and irritabil-
ity (9).

Recommendations are given by ESPEN for intake
of carbohydrates instead of starving overnight. This rec-
ommendation is supported by the fact that the excessive
starvation causes a rise in the inflammatory markers in
the acute stress response phase, while the use of oral car-
bohydrate supplements two hours before the surgical in-
tervention can have an effect on this reaction. The ef-
fects of this recommendation have been confirmed in
the study by Zelic. According to this study the patients
undergoing surgery on intestines due to a malignant dis-
ease should receive a carbohydrate drink in the evening
and two hours before the surgery because reduction of
postoperative thirst, hunger, dehydration, headache, na-
usea and vomitus have been noticed in all adult groups
(10). In gastrointestinal operations the extended and re-
duced food intake is the cause of malnutrition, which of
course is emphasized by the tumour cachexia and the re-
duced absorption as a result of intestinal obstruction or
previous resection (5).

In the postoperative phase, the normal oral nutri-
tion or nutrition through a tube should start within the
first 24 hours. There are strong evidences that oral nu-
tritional supplements (200 ml twice daily) given on the
day of the surgical intervention up to the normal food
intake give positive benefit (11). The early postoperati-
ve nutrition decreases the response to stress and conse-
quently decreases the insulin resistance and reduces
the nitrogen loss and muscle mass loss (12).

The assessment of gastrointestinal function and
tolerance of the patient is extremely important for the
application of postoperative nutrition. In patients oper-
ated electively by resection of gastrointestinal tract,
who take substances through the mouth reduction of
infections and hospital stays has been determined op-
posite to the same group of patients who were not ad-
ministered substances through the mouth (13). The po-
sitive effects of the early nutrition on reducing the inci-
dence of anastomotic dehiscence, infection of a wo-
und, pneumonia and intra-abdominal abscess is confir-
med by Lewis et al. They pointed out the conclusion
that there is no benefit to keep patients without oral nu-
trition after surgery (14).

Nutrition may be postponed in the postoperative
period due to postoperative complications that have a
negative effect on postoperative nutrition. Problems
with intestines or postoperative ileus are the most com-
mon complication in surgical patients. It compromises
postoperative nutrition, which leads to increased post-
operative catabolism, worse wound healing, and grea-
ter possibility for infection (14, 15). Haemodynamic
instability is another reason for the delayed start of en-
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teral nutrition. Trophic nutrition is recommended in
those conditions (16).

ASSESSMENT
OF ANUTRITIONAL STATUS

The assessment of a nutritional status is of partic-
ular importance because it affects the postoperative cli-
nical results. The early recognition of malnutrition en-
ables planning of nutrition therapy, prevention of inad-
equate nutritional status, as well as its cessation or cor-
rection so that the postoperative complications can be
avoided (17).

For the diagnosis of malnutrition, the American
Society of Parenteral and Enteral Nutrition (ASPEN)
have recommended methods for assessing the nutritio-
nal status of hospital patients. These methods include
criteria and data for nutritional needs, food intake, clin-
ical picture of the patient, and anthropometric and lab-
oratory parameters (18). Some of the parameters are:
common and current weight, percentage of current loss
of weight, height, body mass index (BMI), the upper
arm circumference, the upper arm muscle mass, skin-
fold thickness at the level of triceps, total lymphocyte
count, and serum albumins (19). There is no unique
standard for identification of malnutrition. ASPEN
(2002) proposes the Subjective Global Assessment
(Subjective Global Assessment - SGA) for detection of
malnutrition prevalence, and the European Society -
ESPEN proposes nutritional risk screening - 2002
(NRS-2002).

The simplest and oldest way to measure nutritio-
nal status is the body weight, compared to the previous
or the ideal weight. The use of weight value as a single
one for the assessment of nutrition as a method is con-
sidered to have characteristics with limiting estimate.
In any case, the weight loss greater than 10% is a poor
prognostic indicator (20).

The body mass index (BMI) is a more optimal nu-
tritional indicator. Namely, in each scenario when BMI
is less than 15 kg/m2 the increase in morbidity is signif-
icant (21). The hospital patients with a BMI less than
18.5 kg/m2 have longer stay in the unit for intensive ca-
re, increased frequency of postoperative complicati-
ons, delayed start of oral nutrition etc (22). However,
BMI, as a measure of evaluation, has low sensitivity in
overweight patients. The increased BMI is associated
with a heart disease, diabetes, hypertension, and an in-
creased morbidity during surgery. Hence, a question
arises whether the increased morbidity in the periope-
rative period is actually a result of malnutrition or of
comorbidities in these patients. Accompanying disea-
ses in these patients led to a change in water balance,
oedema, and ascites that affects the estimations. All in

all, BMI is a useful tool for assessment of nutrition in
surgical patients who have a need and benefit from nu-
tritional intervention.

Anthropometric methods are used in the general
assessment of the nutritional status, but for acutely in-
jured patients they showed as nonspecific.

Another method is the method of functional capa-
city and muscle power. With this method, which was
first introduced by Klidijian in the 1980s, the reduction
of muscle power is a better predictor of malnutrition and
the complications in the postoperative period than the
methods of weight loss and some anthropometric mea-
sures. The method of functional capacity and muscle
power is useful, but its use is limited to the need for pati-
ent cooperation, which as a parameter is variable and su-
bject to change under the influence of drugs (23).

Furthermore, in a prospective study of 100 pati-
ents undergoing major surgery of the gastrointestinal
tract, Sungurtekin et al. concluded that 44% of the pati-
ents have malnutrition according to SGA, a 61% have
malnutrition according to NRS (24).

SGA is a marker that integrates data received from
the disease history, the clinical examination and image.
Five characteristics received from the history of the di-
sease and four characteristics received from the clini-
cal examination enable assessment of nutritional sta-
tus. The score obtained by applying this method ranks
the patients as:

1. Well nourished (Grade A),

2. Moderately malnourished or at risk of malnutri-
tion (Grade B), and

3. Severely malnourished (Grade C).

SGA and albumin are values that are useful to
differentiate high risk from low risk patients. Detsky
assesses these values as useful techniques for nutritio-
nal assessment of patients who need to undergo a major
gastrointestinal surgery as a way to predict postoperati-
ve complications in nutrition (25).

NRS - 2002 is the method that assesses the weight
loss, BMI, food intake, and severity of the disease. Ba-
sed on this screening the patients can be classified
with:

- No risk of malnutrition with value 0,

- Mild risk of malnutrition with a value of 1-2,

- Moderate risk of malnutrition with a value of 3-5,

- Severe risk of malnutrition with a value > 5 (26).

The other marker or the so called nutritional risk
index (NRI) is determined by serum albumin and the
change in weight. Both markers, NRS and NRI, corre-
late with the extent and severity of postoperative com-
plications in gastrointestinal surgery patients. Some
studies show that patients, who suffer from serious ill-
ness and have serious nutritional risk as SGA- level B
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and NRS 2002 more than 3 points, would benefit from
a perioperative nutritional support in the postoperative
recovery and in their clinical results (27).

Reduced synthesis of negative proteins in the acu-
te phase will result in decreased levels of serum albu-
min, transferrin, prealbumin and retinol which are a
potent indicator of a poor result. Hence, it is advisable
that albumin and prealbumin should not be used as iso-
lated markers to assess the nutritional status because
they are essential markers for the inflammatory metab-
olism and reflect the water balance. Positive acute pha-
se proteins, such as CRP are also a potent predictor of
morbidity and mortality and are increased and present
in the period of inflammation (28).

In the evaluation of malnutrition, ESPEN proto-
cols specify the nutritional risk screening 2002
(NRS-2002) and albumin below 30 g/l. In Jie’s study it
is found that patients who have a score of 5 or more, ac-
cording to NRS scale for malnutrition benefit more
from the perioperative nutritional support (29).

As it can be seen, there are many markers, meth-
ods or combination of methods having certain charac-
teristics that may occur as advantages or disadvantages
in certain situations. Nutritional status is determined
by them which on the other hand is a marker itself for
determination of the status of the disease.

ASSESSMENT
OF ENERGY REQUIREMENTS

About patients who receive nutritional support
there is always a question: are being fed appropriately?
Studies in surgical patients have been reviewed to de-
termine the ‘optimal’ energy and protein requirements
of these patients. Uncomplicated surgery has energy
requirements of 1.0-1.15 x BMR while complicated
surgery requires 1.25-1.4 x BMR in order to meet the
patient’s needs (30). Identifying the optimal require-
ments of ICU patients is more difficult because of the
heterogeneous nature of this population. In general, 25
kcal/kg/separate considered as an appropriate target
for surgical patients, but patients with sepsis or trauma
may require almost twice as much energy (31). The
measurement of energy expenditure is the most accura-
te method to assess energy needs. It can be done di-
rectly by putting a person in a calorimeter and measur-
ing the amount of heat produced by the body mass but
this is not very practical. Predictive equations are routi-
nely used to determine energy needs in patients. There
are nearly 200 published energy expenditure formulas
dealing with various conditions, disease states, age,
presence of obesity and other additional factors (32).
One of the most frequently used formulas for predicted
energy expenditure is the Harris-Benedict equations

and they take into account gender, age, height and we-
ight. Harris-Benedict Equations (calories/day):

Male: (66.5 + 13.8 X weight) + (5.0 X height) —
(6.8 X age)

Female: (665.1+ 9.6 Xweight) + (1.8 X height) —
(4.7 X age)

weight in kilograms, height in centimetres, age in years
(33).

Unfortunately there is no consensus about which
predictive equation is the most accurate in surgical pa-
tientand the substantial error, when compared to indi-
rect calorimetry is in the range of 7-55%, leading to
over- and underestimation of energy needs. The rea-
sons are because many of the equations are based on
static variables, and the surgical patients are known to
show wide day-to-day fluctuations in metabolic rates.
Another limitation of predictive equations is the failure
to account for potential nutrient losses through diarr-
hea, wounds, fistulas, and haemodialysis. Another dif-
ficulty with energy determinations arises in the obese
surgical patients and there is a question of which we-
ight to use in predictive equations. Body composition
consists of fat mass and fat-free mass which is the met-
abolically active component. The concern is that use of
the actual body weight (ABW) in the obese patien-
tswill overestimate energy needs, as much of the ex-
cess weight is metabolically inactive fat mass and that
leads to overfeeding.That is why some practitioners
prefer to use adjusted body weight (AjJBW) or ideal
body weight (IBW) in their calculations, but unfortu-
nately there is still no consensus about this (34).

The gold standard for determining energy expen-
diture and requirements in the clinical setting is indi-
rect calorimetry. This method calculates rest energy
expenditure (REE), the amount of energy in calories
required for basic metabolic processes of the body dur-
ing a non-active period of 24-hours. It is measured in-
directly with a indirect calorimetry equipment (meta-
bolic cart) by analysis of respiratory gases (usually ex-
pired) to derive volume of air passing through the
lungs, the amount of oxygen extracted from it and the
amount of carbon dioxide, as a by-product of metabo-
lism, expelled to atmosphere all computed to represent
values corresponding to 1 minute time intervals.

With these measurements except REE, the respi-
ratory quotient (RQ) can be also calculated. The abbre-
viated Weir equation is used to calculate the 24-hour
energy expenditure.

Abbreviated Weir Equation:

REE =[3.9 (VO2)+ 1.1 (VCO2)] 1.44
VO2 = oxygen uptake (ml/min)

VCO2 = carbon dioxide output (ml/min).

Respiratory quotient (RQ) = VCO2/VO2 (35).
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The amount of lean body mass is the primary de-
terminant of REE, but multiple other factors can influ-
ence REE such as age, sex, presence of fever or inflam-
mation, thyroid function etc. Sedation, analgesics, and
neuromuscular blocking agents reduce REE, while
pressors raise REE. The respiratory quotient (physiolo-
gic range 0.67—1.2) reflects substrate oxidation and has
different values such as 1.0 for glucose, 0.81 for prote-
ins and 0.69 for lipids. It is theoretically useful in as-
sessing a nutrition regimen, as overfeeding or excessi-
ve carbohydrate administration increases VCO2 and
leads to an RQ > 1.0, while underfeeding with associa-
ted lipolysis decreases the RQ. According to some spe-
cialists despite the theoretical usefulness of the RQ in
nutrition titration, it has a low sensitivity and specific-
ity as an indicator of over- and underfeeding. A number
of confounding factors can increase or decrease the
RQ, including acid-base disorders, hypo- or hyperven-
tilation, and body habitus (36).

It is clear that the most important measurement
for REE is VO2 but it needs indirect calorimetry equ-
ipment (“metabolic cart”) which is expensive. That is
why some specialists tried to find some equation to
calculate the REE measuring only VCO2 with venti-
lator devices. The modified Weir equation (REE,
kcal/day = 5.5 x VCO2L/min) x 1440 using a fixed
RQ of 0.89) waslater improved by Sandra Stapel and
colleagues who proposed an even more sophisticated
approach to achieve better accuracy using VCO2 alo-
ne in ventilated surgical patients, extracting RQ from
the nutrition regimen for each evaluation and not us-
ing a fixed value (37).

However, while the use of complicated mathemat-
ics resulted in good precision and low bias, the concept
does not reflect the complexity of physiology in the
surgical patient. First the administered nutrients are
only partially absorbed in these patients. Thus, small
intestine glucose absorption is markedly impaired, in-
dependently of duodeno-cecal transit time while lipid
absorption is reduced by almost half when compared
with healthy volunteers. Secondly, endogenous gluco-
se production is not depressed despite nutrition admin-
istration, adding a load of endogenous carbohydrates
to the nutrient administration and autophagy provides
endogenous lipids, carbohydrates and protein. Third,
secondary to stress, there is significant insulin resistan-
ce as well as obligatory lipolysis and severe proteolysis
which nutrients are unable to inhibit. Finally, body
substrate oxidation obtained by indirect calorimetry is
far from the nutrient administration, making the corre-
lation between the prescription and the respiratory qu-
otient more difficult. In addition, indirect calorimetry
equipment (“metabolic cart”) is expensive, requires
technical expertise to operate, and is often unavailable

in many institutions. It is inaccurate with F,y, > 60%,
PEEP> 12 cm H,0, air leakage in the respiratory circu-
it (leaking chest tube or endotracheal cuff, bronchople-
ural fistula), haemodialysis, extreme pain or agitation,
and with calibration errors. Inaccuracies inherent in
these types of calculations or measurements may ex-
plain why some interventional nutrition studies fail to
achieve positive clinical outcomes (38).

PARENTERAL NUTRITION

The first attempts of parenteral and experimental
nutrition implemented on animals date back to the sev-
enteenth century, but the actual development was re-
corded in twentieth century, which is identified as the
era of development of parenteral nutrition. Namely, the
research and practices of a group of doctors from Chi-
cago presented in the study “Prolonged and carefully
timed intravenous sugar” in 1915 emphasized the im-
portance of carbohydrates, which opened the door for
further research concerning amino acids, polypeptides,
lipids and their use.

According to ESPEN the parenteral nutrition is fa-
vourable for malnourished patients for whom the enteral
nutrition is not possible or is not tolerated and for pati-
ents with postoperative complications and loss of gas-
trointestinal tract function, where it is impossible for pa-
tients to receive and absorb sufficient quantities of food,
either orally or enterally, more than 7 days. Routine use
of parenteral nutrition has not proved beneficial for pati-
ents with good nutritional status and patients with ade-
quate oral intake in the first week after surgery (39, 40).

Several studies show that parenteral nutrition 7-10
days before surgery improves postoperative results in
patients with severe malnutrition. As a consequence of
a direct venous administration, the parenteral nutrition
can rapidly improve the nitrogen balance. It enables
fast lymphocyte recovery and healing of wounds as
well as reduction of infectious and non-infectious com-
plications from 42.9% to 5.3% (41).

In the majority of patients the oral use of carbohydra-
tes before surgery is recommended, which may be used by
the intravenous route if oral intake of fluids and food is
not allowed. Infusion of glucose of 5 mg/kg per minute
and 20% solution can affect insulin resistance, protein
metabolism, post-operative nausea and vomiting (42).

The question of whether the diet should be standard
or customized remains open. It is known that cardiac pa-
tients could benefit from concentrated solutions of small
volume, the patients with chronic renal failure require a
reduced concentration of sodium, potassium and total
volume, and the patients with gastrointestinal disorders,
with metabolic and electrolyte imbalances require addi-
tion of electrolytes, vitamins and trace elements (43).
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Certainly, it should not be overlooked that the use
of parenteral nutrition carries risks with itself, such as:
volume overload with respiratory compromising, exces-
sive carbohydrate infusion with elevated triglycerides,
hepatic steatosis and hyper-glycaemia with immune dis-
order, feeding with azotaemia, hypertonic dehydration,
metabolic acidosis, as well as hyper-capnia and refee-
ding syndrome as a result of the aggressive nutrition.

Science has been ambivalent towards parenteral
nutrition and its use in surgical patients. If by 1988 the
importance of parenteral nutrition and its impact on
mortality was emphasized, after 1989 the results of the
research have given a different answer. According to
recent studies the parenteral nutrition does not show a
significant benefit for surgical patients.

ENTERAL NUTRITION

Enteral nutrition means intake of food or commer-
cial products through a tube or a stoma in the stomach,
duodenum or jejunum. Preserved integrity of the small
intestine mucous membrane and colon is necessary for its
use. According to recent research on the gastrointestinal
tract, intestinal mucosa and its integrity may be endange-
red by lack of food and it may in fact lead to atrophy of
the intestinal mucosa and suppression of local immune
response, to bacterial translocation and even to sepsis and
multiorgan weakness. The basic rule in clinical nutrition
says: “If the gastrointestinal tract works, use it”.

Lesions of the central nervous system, anorexia,
cancer, hyper metabolic conditions, burns, severe in-
fections, and even intestinal inflammatory conditions
are examples where enteral nutrition is indicated (44).

Immunonutrition is a new approach in diet. It is nu-
trition with added nutrients (immunoregulators) such as
arginine, glutamine, omega 3 fatty acids, nucleotides,
and antioxidant vitamins and minerals. Immunoregula-
tors act favourably on the secretion of trophic hormones,
on the synthesis of anti-inflammatory cytokines, on the
reduction of immunosuppressive pro-inflammatory
cytokines, on the improving of mesenterial circulation,
on the wound healing, on protein synthesis, and also af-
fect the reduction of proteolysis thus preventing bacte-
rial translocation and subsequent infectious complicati-
ons concerning extended hospital stays.

M. Braga’s et al., study is in favor of this context.
It was conveyed on 206 patients with gastrointestinal
malignancy, where the group administered immunonu-
trititon through jejunal tube showed significant reduc-
tion of infectious complications (14% vs. 30%) and al-
so in the length of hospital stays (11.1 vs. 12.9 days)
(45). In his study, Senkal M et al., included 164 pati-
ents with cancer on the upper gastrointestinal tract and
analysed and compared the complications between pa-

tients receiving postoperative immunonutrition thro-
ugh jejunostoma and those treated with standard nutri-
tion. It was noted that the early postoperative compli-
cations were similar in both groups, while the compli-
cations after the 5th day were significantly reduced in
patients with immunonutrition (46).

The quantity and time of enteral nutrition are also
important factors. In some cases a minor amount in the
intestinal lumen (< 200 ml/24 h) may prevent atrophy
of the intestinal villi and affect reduction of bacterial
translocation as well as of other complications. These
are cases of so called minimal enteral nutrition (47).

Regarding the time of giving, according to a study by
Payne J. et al., where patients with abdominal operations
(gastrectomy, colon resections) were involved, the group
of patients who received enteral nutrition 4 hours after sur-
gery showed significantly lower number of postoperative
infections compared to the group with placebo (48).

However, despite the advantages, complications
in enteral nutrition may occur. They are divided into
mechanical, metabolic and gastric-intestinal. Mechan-
ical complications are: setting a tube into respiratory
paths, its displacement, blockage and relegation. Meta-
bolic complications occur in 30-40% of patients and
are in a form of disturbance of water electrolyte balan-
ce, such as: hypophosphatemia or hyperphosphatemia,
magneziemia, glucose, and metabolic acidosis. Gastric
intestinal complications include distensia, sickness,
nausea, vomiting, and diarrhea. It is considered that di-
arrhea occurs in 10-15% of the patients.

ENTERAL VERSUS
PARENTERAL NUTRITION

Good nutrition must include adequate intake of
energy, nitrogen, vitamins and trace elements (49). En-
teral nutrition is considered to be the most adequate
and superior way of nutrition. More facts support this
stance. Namely, the enteral nutrition is considered to
have a wide spectrum of applications by which it pro-
vides nutrition in different clinical conditions. It is mo-
re cost effective, more secure, with simpler and safer
maintenance of nutrition, metabolic and immune func-
tion, with maintenance of gastrointestinal barrier and
preserving the integrity of enterocytes and colonocytes
as well as with preventing bacterial translocation (50).

Complications such as intra-abdominal abscess
and pneumonias are more common in patients having
parenteral nutrition compared to patients with enteral
nutrition. The number of lymphocytes in the intestinal
mucosa and the respiratory and intestinal IgA levels
were reduced in patients receiving parenteral nutrition.
Enteral nutrition is a well-known factor in the healing
of intestinal anastomoses (51). However, some patients
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prefer parenteral nutrition instead of enteral nutrition
through tubes, and others despite having a functioning
gastrointestinal tract, are unable to tolerate oral or ente-
ral nutrition as a result of anorexia, dysphagia, etc. For
these and other reasons parenteral nutrition is an affor-
dable choice of nutrition in some cases.

THE COMBINATION OF ENTERAL
AND PARENTERAL NUTRITION

Enteral nutrition cannot always meet the energy
needs of patients. According to ESPEN, the combina-
tion of enteral and parenteral nutrition should be consi-
dered for patients who need nutritional support, and
where more than 60% of the requirements cannot be
met by the enteral route. The benefit of enteral parente-
ral combination is unclear.

According to Heidegger et al. the use of parenteral
nutrition as a supplement, after the 4-th days of admis-
sion is considered to cause a reduction of nosocomial
infections and improving of clinical results in patients
where the enteral nutrition does not achieve the energy
target (52). In a small retrospective study it was sho-
wed that the combination of enteral-parenteral nutri-
tion in patients with acute pancreatitis affects not only
the evolution of the disease but also the complications
and the overall result of the treatment.

In a multicentre study involving more than 4,000
critically ill patients, Casaer MP., reported that an early
use of parenteral nutrition as an addition to enteral nu-
trition, causes an increase in infections and an increa-
sed incidence of cholestasis (53). In another retrospec-
tive study done by Hsu in a surgical intensive care unit,
it was shown that the patients fed enterally by an incre-
ased amount of 10% of the total estimated calories, bet-
ter clinical results were achieved (54). According to
the results of these studies and the results of other rese-
archers, it can be concluded that enteral nutrition sho-
uld be always administered when it is possible.

CONCLUSION

Malnutrition is a well-known major risk factor for
poor postoperative results. Understanding of the physi-

Sazetak

ological developments in a surgical patient, as well as
the advancement of diagnostic tools enable a clinician
to identify preoperative malnutrition or risk of malnu-
trition and thus to determine who needs nutritional the-
rapy in order to prevent postoperative complications
related to malnutrition. Enteral nutrition is a superior
choice. In cases where more than 60% of energy needs
cannot be met by enteral intake, combination with pa-
renteral nutrition should be considered. Routine use of
parenteral nutrition has not proved useful, but the use
of parenteral nutrition 7-10 days before surgery impro-
ves postoperative results in patients with severe malnu-
trition. Inadequate oral intake in a period longer than
14 days leads to higher mortality.
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Malnutricija je Siroki termin koji se koristi kada se
treba opisati svaki disbalans u ishrani. U 2009. bilo je po-

tvrdeno da je malnutricija hitni zdravstveni problem i
zdravstveni problem u celoj Evropi. Razlozi zbog kojih
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se malnutricija moze pojaviti ili razviti su razli¢iti. Kao
posledica lose ishrane desi se gubitak na celijskom, fi-
zi¢kom 1 fizioloskom nivou. Studije pokazuju da u hirur-
Skoj praksi postoji malnutricija kod 50% pacijenata i da
postoji veza izmedu neadekvatnog prehrambenog statusa
1 hirur§kog rezultata. Malnutricija dovodi do produzenog
le¢enja, povecanog nivoa morbiditeta i mortaliteta, pove-
¢anih bolni¢kih troskova itd. Ponekad malnutricija ostaje

REFERENCES

1. Naber TH, Schermer T, deBree A, et al. Prevalence of
malnutrition in nonsurgical hospitalized patients and its associa-
tion with disease complications. Am J Clin Nutr. 1997; 66(5):
1232-9.

2. Holmes S. The effects of under nutrition in hospitali-
sed patients. Nurs Stand. 2007; 22(12): 35-8.

3. Waitzberg DL, Ravacci GR, Raslan M. Hospital hypo-
nutrition. Nutr Hosp. 2011; 26(2): 254—64.

4. STOP Disease-related Malnutrition: Prague Declara-
tion June 2009 ENHA joins with the Czech Presidency of the EU
Date: 22 June 2009.

5. Jensen GL. Inflammation as the key interface of the
medical and nutrition universes: a provocative examination of
the future of clinical nutrition and medicine. J Parenter Enteral
Nutr. 2006; 30(5): 453-63.

6. Thorell A, Nygren J, Ljungqvist O. onsulin resistance:
a marker of surgical stress. Curr Opin Clin Nutr Metab Care.
1999; 2(1): 69-78.

7. Fearon KC, Ljungqvist O, Von Meyenfeldt M, et al.
Enhanced recovery after surgery: a consensus review of clinical
care for patients undergoing colonic resection. Clin Nutr. 2005;
24(3): 466-77.

8. Strunin, L. How long should the patient fast before sur-
gery? Time for new guidelines. Br J Anaesth.1993; 70(1): 1-3.

9. Green CR, Pandit SK, Schork MA. Preoperative fast-
ing time: is the traditional policy changing? Results of a national
survey. Anaesth Analg.1996; 83(1): 123-8.

10. Zelic M, Stimac D, Mendrila D, et al. Influence of pre-
operative oral feeding on stress response after resection for co-
lon cancer. Hepatogastroenterology. 2012; 59(117): 1385-9.

11. El Nakeeb A, Fikry A, El Metwally T, et al. Early oral
feeding in patients undergoing elective colonic anastomosis. Int
J Surg. 2009; 7(3): 206-9.

12. Lewis SJ, Egger M, Sylvester PA, Thomas S. Early en-
teral feeding versus “nil by mouth” after gastrointestinal sur-
gery: systematic review and meta-analysis of controlled trials.
BMLI. 2001; 323(7316): 773-6.

13. Andersen HK, Lewis SJ, Thomas S. Early enteral nu-
trition within 24h of colorectal surgery versus later commence-
ment of feeding for postoperative complications. Cochrane Da-
tabase Syst Rev. 2006; 4:CD004080.

14. Lewis SJ, Andersen HK, Thomas S. Early enteral nu-
trition within 24 h of intestinal surgery versus later commence-
ment of feeding: a systematic review and meta-analysis. J Ga-
strointest Surg. 2009; 13(3): 569-75.

15. Drover JW, Cahill NE, Kutsogiannis J, et al. Nutrition
therapy for the critically ill surgery patient: we need to do better!
J Parenter Enteral Nutri. 2010; 34(6): 644-52.

neprepoznata, §to dovodi do njenog pogorsanja i nedo-
voljnog legenja. 1z tog razloga cilj ovog rada je da elabo-
rira patofizioloske mehanizme kod hirur§kog pacijenata,
procenu prehrambenog statusa, kao i enteralnu i parente-
ralnu ishranu u cilju utvrdivanja uslova i procedura koji
uticu na izgled, prepoznavanje i tretman malnutricije.

Kljuéne reci: malnutricija, hirurski pacijent, ente-
ralna ishrana, parenteralna ishrana.

16. Correia MI, Campos AC,ELAN Cooperative Study.
Prevalence of hospital malnutrition in Latin America: the multi-
center ELAN study. Nutrition. 2003; 19(10): 823-5.

17. Mueller C, Compher C, Ellen DM. A.S.P.E.N. clinical
guidelines: nutrition screening, assessment and intervention in
adults. J Parenter Enteral Nutri. 2011; 35(1): 16-24.

18. Blackburn GL, Bistrian BR, Maini BS, Schlamm HT,
Smith MF. Nutritional and metabolic assessment of the hospital-
ized patient.J Parenter Enteral Nutr. 1977; 1(1): 11-21.

19. Dewys WD, Begg C, Lavin PT, et al. Prognostic effect
of weight loss prior to chemotherapy in cancer patients. Eastern
Cooperative Oncology Group. Am J Med. 1980; 69(4): 491-7.

20. Meguid MM, Debonis D, Meguid V, Hill LR, Terz JJ.
Complications of abdominal operations for malignant disease.
Am J Surg. 1988; 156(5): 341-5.

21. Meguid MM, Campos ACL, Meguid V, Debonis D,
Terz JJ. IONIP, a criterion of surgical outcome and patient selec-
tion for perioperative nutritional support. Br J ClinPract Suppl.
1988; 63:8-14.

22. Klidjian AM, Foster KJ, Kammerling RM, Cooper A,
Karran SJ. Relation of anthropometric and dynamometric varia-
bles to serious post-operative complications. Br Med J. 1980;
281(6245): 899-901.

23. Sungurtekin H, Sungurtekin U, Balci C, Zencir M, Er-
dem E. The influence of nutritional status on complications after
major intraabdominal surgery.] Am CollNutr. 2004; 23(3):
227-32.

24. Detsky AS, Baker JP, O’Rourke K, et al. Predicting nu-
trition-associated complications for patients undergoing gastro-
intestinal surgery. J Parenter Enteral Nutr. 1987; 11(5): 440-6.

25. Gheorghe C, Pascu O, Iacob R, et al. Nutritional risk
screening and prevalence of malnutrition on admission to ga-
stroenterology departments: a multicentric study. Chirurgia
(Bucur) 2013; 108(4): 535-41.

26. Rodriguez Bugueiro J, Lacquaniti N, Merkel MC, Vil-
lagra A. Active nutrition policy in the implementation of the ho-
spital nutritional support; results of an observational study. Nutr
Hosp. 2014; 30(2): 447-52.

27. Fuhrman MP, Charney P, Mueller CM. Hepatic prote-
ins and nutrition assessment. J Am Diet Assoc. 2004; 104(8):
1258-64.

28. Jie B, Jiang ZM, Nolan MT, Zhu SN, Yu K, Kondrup J.
Impact of preoperative nutritional support on clinical outcome
in abdominal surgical patients at nutritional risk.Nutrition.
2012; 28(10): 1022-7.

29. Long CL, Schaffel N, Geiger JW, Schiller WR, Blake-
more WS. Metabolic response to injury and illness: Estimation
of energy and protein needs from indirect calorimetry and nitro-
gen balance. J Parent Enteral Nutr.1979; 3(6): 452—-6.



MALNUTRITION IN THE SURGICAL PATIENTS

237

30. Doley J, Mallampalli A, Sandberg M. Nutrition mana-
gement for the patient requiring prolonged mechanical ventila-
tion. NutrClinPract. 2011; 26(3): 232-41.

31. Cerra FB, Benitez MR, Blackburn GL, et al. Applied
nutrition in ICU patients: a consensus statement of the American
College of Chest Physicians. Chest.1997; 111(3): 769-78.

32. MacDonald A, Hildebrandt L. Comparison of formula-
ic equations to determine energy expenditure in the critically ill
patient. Nutrition. 2003; 19(3): 233-9.33. HarrisJA, Bene-
dictFG. A biometric study of basal metabolism in man. Wash-
ington, DC: Carnegie Institute of Washington; 1919.

34. Krenitsky J. Adjusted body weight, pro: evidence to
support the use of adjusted body weight in calculating calorie re-
quirements. Nutr Clin Pract. 2005; 20(4): 468-73.

35. Haugen HA, Chan LN, Li F. Indirect calorimetry: a
practical guide for clinicians. Nutr Clin Pract. 2007; 22(4):
377-88.

36. McClave SA, Lowen CC, Kleber MJ, McConnell W,
Jung LY, Goldsmith Lj. Clinical use of the respiratory quotient
obtained from indirect calorimetry. J Parenter Enteral Nutr.
2003; 27(1): 21-6.

37. Stapel SN, de Grooth HJ, Alimohamad H, et al. Venti-
lator derived carbon-dioxide production to assess energy expen-
diture in critically ill patients: proof of concept. Crit Care. 2015;
19:370. doi: 10.1186/s13054-015-1087-2.

38. WooleyJA, SaxHC. Indirect calorimetry: applications
to practice. NutrClinPract. 2003; 18(5): 434-9.

39. Weimann A, Braga M, Harsanyi L, et al. ESPEN gui-
delines on enteral nutrition: surgery including organ transplanta-
tion. ClinNutr. 2006; 25(2): 224-44.

40. Sandstrom R, Drott C, Hyltander A,et al. The effect of
postoperative intravenous feeding (TPN) on outcome following
major surgery evaluated in a randomized study. Ann Surg. 1993;
217(2): 185-95.

41. Von Meyenfeldt MF, Meijerink WJ, Roufflart MM,
Builmaassen MT, Soeters PB. Perioperative nutritional support:
a randomized clinical trial. Clin Nutr. 1992; 11(4): 180-6.

42. Crowe PJ, Dennison A, Royle GT. The effect of
pre-operative glucose loading on postoperative nitrogen metab-
olism. BrJ Surg. 1984; 71(8): 635-7.

Correspondence to / Autor za korespondenciju
BiljanaAndonovska, MD

University Clinic for Anesthesiology and Intensive Care

43. Druml W. Nutritional management of acute renal failu-
re. Am J Kidney Dis. 2001; 37(Suppl.2): S89-94.

44. Machado De Sousa LR, Rodriques Ferreira SM, Mada-
lozzo Schieferdecker ME. Physicochemical and nutricional cha-
racteristics of handmade enteral diets.Nutr Hosp. 2014; 29(3):
568-74.

45. Braga M, Gianotti L, Radaelli G, et al. Perioperative
immunonutrition in patients undergoing cancer surgery: results
of a randomized double-blind phase 3 trial. Arch Surg. 1999;
134(4): 428-33.

46. Senkal M, Mumme A, Eickhoff U, et al. Early postope-
rative enteral immunonutrition: clinical outcome and cost-com-
parison analysis in surgical patients. Crit Care Med. 1997,
25(9): 1489-96.

47. Braunschweig CL, Levy P, Sheean PM, Wang X. Ente-
ral compared with parenteral nutrition: a meta-analysis. Am J
ClinNutr. 2001; 74(4): 534-42.

48. Payne-James J., Grimble G., Silk D. Artificial Nutri-
tion Support in Clinical Practice. Greenwich Medical Media
Ltd, 2001.

49. Lowry SF. The route of feeding influences injury re-
sponses. J Trauma. 1990; 30(12 suppl): S10-5.

50. Lipman TO. Grains or veins: is enteral nutrition really
better than parenteral nutrition? A look at the evidence. J Paren-
ter Enteral Nutr. 1998; 22(3): 167-82.

51.Jie B, Jiang ZM, Nolan MT, et al. Impact of nutritional
support on clinical outcome in patients at nutritional risk: a mul-
ticenter, prospective cohort study in Baltimore and Beijing teac-
hing hospitals. Nutrition. 2010; 26(11-12): 1088-93.

52. Heidegger CP, Romand JA, Treggiari MM, Pichard C.
Is it now time to promote mixed enteral and parenteral nutrition
for the critically ill patients? Intensive Care Med. 2007; 33(6):
963-9.

53. Casaer MP, Mesotten D, Hermans G, et al. Early versus
late parenteral nutrition in critically ill adults. N Engl J Med.
2011; 365(6): 506-17.

54. Hsu MH, Yu YE, Tsai YM, Lee HC, Huang YC, Hsu
HS. Combined enteral feeding and total parenteral nutritional
support improves outcome in surgical intensive care unit pati-
ents J Chin Med Assoc. 2012; 75(9): 459-63.

Faculty of Medicine, University “Ss. Cyril and Methodius”

Skopje, Republic of Macedonia
Tel: +389 70 212 880
E-mail: andonovska.biljanal @gmail.com






2016; 11(3): 239-242
ISSN-1452-662X

DOI: 10.5937/sanamed1603239K
UDK: 616.37-006.6

ID: 227806988

Review paper

THE SUBTYPES OF PANCREATIC DUCTAL ADENOCARCINOMAS

Kakkar Apeksha,1 Choudhuri Jui,2 Mukherjee Indraneil’

' Grant Medical College, Mumbai, India
’ Medanta Hospital, Gurgaon, India
> Florida Hospital Tampa, Tampa, Florida, USA

Primljen/Received 03. 10. 2016. god.

Abstract: Being the 4" leading cause of cancer de-
aths in the U.S. and with a global increase in incidence,
above 80% of pancreatic cancers are locally advanced
or metastatic at the time of diagnosis. As surgical re-
section is the only hope for a cure, the answer is proba-
bly in early screening, proper classification and right
therapy. The advancing research will likely lead to a
better understanding of Pancreatic Ductal Adenocarci-
noma (PDAC) as well as enhance the techniques for
screening, diagnosis, accurate subtyping and enable
the use of targeted therapy. Thus, instead of clubbing
together various subtypes of PDAC for trials, improv-
ing the subcategorization will ensure statistical signifi-
cance for the academicians, and the clinicians would
avoid administration of placebo drug to a vast number
of patients.

Key words: pancreatic cancer, subtypes, genetic,
proteomic, phosphoproteomic.

INTRODUCTION

Pancreatic cancer is the 4" leading cause of cancer
death in the USA, and is increasing globally. The cure
rate, although showing improvement, is still very low,
approximating at less than 7%. It is often diagnosed at
a very late stage, when curative treatments are limited.
Above 80% of these cancers are locally advanced or
metastatic at the time of diagnosis. As surgical resec-
tion is the only hope for a cure, the answer is probably
in early screening, proper classification and right ther-
apy (1) The advancing research technologies and easy
accessibility, will hopefully lead to a better understan-
ding of Pancreatic Ductal Adenocarcinoma (PDAC) as
well as enhance the techniques for screening, diagno-
sis, accurate subtyping and enable the use of targeted
therapy.

Though PDAC is the most common form of pan-
creatic cancer, its causes and risk factors are largely un-
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known. In spite of the emergence of various treatment
modalities, very few randomized trials have shown a
drastic alteration in PDAC management. This is attrib-
uted to inadequate statistical significance leading to
the hypothesis that PDAC is an aggregate of many dis-
eases. Scientifically, the fundamental differentiation in
PDAC lies in its genetic mutations and variable activa-
tion of them. Sporadic mutations (p16, TP53, KRAS,
BRAF, SMAD4 mutations) are much more common
than inherited genetic mutations and associated syn-
dromes (p16, TP53 mutations). The different progno-
sis and managements for each PDAC probably stem
from these variable genetic mutations (2).

The vast genetic studies on PDAC have failed to
affect the clinical decision making, thus, paving way
for addition of proteomic data to these studies. Proteo-
mics improves the functional accuracy of data while,
genomics is concerned with physical information. In
addition to this data, phosphorylation of proteins lets
us know about the active proteins.

The challenge has been to Subtype PDAC so that
we do not cluster the different types in the same group,
wishing one modality will treat all of them. This would
help us in designing better future clinical trials. With
newer techniques, we have been able to subtype
PDAC. These classification systems have not been
universally accepted, thus, this field is in a stage of ex-
ponential growth and promise. The first classification
was tried by Collison and group in 2011. It has been de-
bated and restructured with newer subtyping coming
out more recently. We had previously reported 3 classi-
fications in a previous paper (2).

Subtypes

Collisson et al (3) and his team used Gene expres-
sion analysis and used 62 designated gene signatures to
subtype Pancreatic Cancer tissue it into “classical”,
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“quasi-mesenchymal (QM)”, and “exocrine - like”.
The “Classical” subtyped showed favorable prognosis.
The “classical” subtype had high expression of epithe-
lial and adhesion-associated genes. The “Quasi-Me-
senchymal)” subtype showed high expression of me-
senchyme associated genes and the “exocrine-like”
subtype similarly showed relatively high expression of
exocrine enzyme genes.

Moffitt et al on genetic analysis subtyped it into
two tumor subtypes on the basis of two different tissues.
The micro-dissected and analyzed the tumor cells and
stromal cells. On the basis of genetic analysis of the duc-
tal cells the subtyping was classified into “classical” and
“basal-like” and on the basis of the stromal cells into
“normal” and “activated”. The “Classical” ductal sub-
type again showed favorable prognosis when compared
to “basal - like”. Patients with “activated” stromal sub-
type had a worse prognosis (4).

To identify metabolomic clustering within PDAC,
Daemen A. et al. (5) investigated the PDAC metabolite
profile. They quantified 256 metabolites and studied 38
PDAC cell lines. They identified three subtypes that
showed different profiles associated with glycolysis, li-
pogenesis, and redox pathways. A subtype was defined
by “reduced proliferative capacity”, while the other two
showed distinct metabolite levels associated with
glycolysis, lipogenesis, and redox pathways. These we-
re named subtypes “glycolytic” and “lipogenic” sub-
types. In PDAC clinical samples, functional relevance
in disease progression was suggested by the following
association: The “lipogenic” subtype is associated with
the epithelial “classical’” subtype of Collison, with better
prognosis, whereas the “glycolytic” subtype is associa-
ted with the “Quasi-mesenchymal” subtype of Collison.

Bailey et al (6) identified genes that are consis-
tently mutated in pancreatic cancers. On analysis of ge-
ne activity, it revealed four distinct subtypes of PDAC,
Squamous, Pancreatic progenitor, Immunogenic and
aberrantly differentiated endocrine exocrine-(ADEX).

The primary mutation in “Squamous tumors” was
p53 and these tumors were found to have worse progno-
sis while “Pancreatic progenitor tumors” had abnormal
expression of genes involved in early pancreatic devel-
opment. “Aberrantly Differentiated Endocrine Exocrine
-ADEX tumors” had aberrant activity of genes involved
in KRAS activation, exocrine, and endocrine differenti-
ation and “Immunogenic tumors” had aberrant activity
in genes regulating the immune pathways.

Another study, subtyping the PDAC on the basis
of selective signaling networks, provides insight into
PDAC biology. Humphrey et al resolved PDAC into
subtypes by global phospho-tyrosine profiling. Using
immune-affinity coupled high-resolution mass spec-
trometry, global tyrosine phosphorylation patterns we-

re characterized across two large panels of human
PDAC cell lines: the ATCC series and TKCC series,
resulting in the identification of more than 1,800 tyro-
sine phosphorylation sites and the consistent classifi-
cation into three subtypes with distinct phosphoryla-
tion profiles (7).

The 3 subtypes characteristic of the ATCC series,
were associated with changes in signaling networks asso-
ciated with: “cell-cell adhesion and epithelial-me-
senchyme transition, nRNA metabolism and receptor ty-
rosine kinase signaling. Further investigation showed that
the three subtypes were conserved in the both the series.
These receptor tyrosine kinase enriched cell lines exhibi-
ted enhanced sensitivity to EGFR inhibitors which may
act a prognostic marker for response to therapy.

DISCUSSION

The premalignant lesions like IPMNs and MCNs
are detectable with radiological and endoscopic ultra-
sound imaging. We are unable to predict accurately
which cysts can be safely monitored, and which likely
to progress to infiltrating carcinoma. A major help to
the clinician was the establishment of consensus guide-
lines by a consortium of the international association
of Pancreatology at a meeting held in Sendai, Japan, in
20006, followed by a revision of the guidelines in 2012
(8, 9). Though the original and the revised Sendai gui-
delines are extremely helpful, they rely on indirect me-
asurements of risk. Studies to validate these guidelines
have not been successful in confirming them. Therefo-
re, more reliable markers are needed for the manage-
ment of individual patients. Many studies correlating
the grades of (Pancreatic Intra epithelial Neoplasia)
PanIN lesions and genetic mutations have been done.
One by Saiki et. al (10) has shown that approximately
45% of PanIN-I lesions were found to harbor KRAS
mutation, thus suggesting that one of the earliest gene-
tic mutations is activation of KRAS. After it the inacti-
vating mutations of CDKN2A may be responsible for
PanIN-II and inactivation of TP53 and SMAD4 are ge-
nerally associated with PanIN-III. Similarly, Fritz et. al
(11) found the expression of SPARC is lost in 50% of
low and moderate grade dysplasia, while it is lost in
80% of the IPMNs with high-grade dysplasia.

CONCLUSION

In this bioinformatics driven era it would not be
prudent for the academicians and clinicians to put all
kinds of PDAC in the same arm of a clinical trial. For
the academicians, it would only surmount to bias and
achieving statistical significance would be very diffi-
cult, while for the clinicians, we would be knowingly
giving a placebo drug to a vast number of patients. The
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sub-classifications that emerge with the rapidly evolv-
ing novel technologies will provide an opportunity to
not only better the understanding of the etiology and
progress of PDAC, but will also help in targeting the
therapy selectively and may give clues to early detec-
tion of this aggressive carcinoma, thereby improving
the mortality and 5 year survival rates. Therefore, it’s
wise to follow and grow the growing field of
Subtyping the Pancreatic Ductal Adenocarcinoma.
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Karcinom pankreasa predstavlja Cetvrti po redu
uzrok smrti od karcinoma u Sjedinjenim Americ¢kim Dr-
Zavama. Porast incidence kao i ¢injenica da preko 80%
pankreasnih karcinoma je lokalno uznapredovalo ili sa
prisutnim metastatskim promenama u vreme postavlja-
nja dijagnoze, stavlja ga u fokus istrazivanja danasnjice.
S obzirom da je jedina nada za izlecenje hirurska resek-
cija, unapredenje lezi u ranom skriningu, odgovarajucoj
klasifikaciji, kao 1 ispravnoj terapiji. Uznapredovala is-
trazivanja na ovom polju ¢e najverovatnije dovesti do
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Abstract: Primary open-angle glaucoma (POAG)
is defined as a chronic and progressive disease. Date
suggested that it is the second most common cause of
the blindness in the world. Blindness, as global prob-
lem, is partially consequences of poor health insuran-
ce, low medical education, etc. The only modifiable
risk factor for glaucoma is intraocular pressure. Cost of
the antiglaucomatous treatment increased by prescrib-
ing and using wide spectrum of antiglaucomatous
drugs. If an ophthalmologist is not satisfied with glau-
comatous disease control, need for the laser or surgical
treatment is appeared. Disease stadium also determines
the cost of the treatment. The social and economic bur-
den of glaucoma can be changed by increased life ex-
pectancy, older population age and higher per capita
GDP. Unique opinion about cost effectiveness cannot
be reached, due to nonconforming findings of many
studies. Treatment approach must be individualized to
every patient, according to the disease’s stadium, avai-
lability of therapeutic modalities and approaches, life
expectancy and the level of GDP. Efficacy, compliance
and potential side-effects of prescribed medication al-
so determine the proper treatment choice.

Key words: primary open-angle glaucoma, ther-
apy, pharmacoeconomics, social burden of glaucoma.

INTRODUCTION

Primary open-angle glaucoma (POAG) is defined
as a chronic and progressive disease. Also, it is a con-
sequence of raised intraocular pressure (>21 mmHg) in
at least one eye, with acquired loss of optic fibers, glau-
comatous disc progression, visual field changes, and
normal appearing anterior chamber angle with no un-
derlying cause (1). It is a disease which requires li-
fe-long treatment (2). Without the adequate treatment,
glaucomatous disease induces irreversible changes of
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the optic nerve head with consequential visual deterio-
ration and loss. Burr et al. estimated that mild glauco-
matous visual field impairment would progress to at le-
ast unilateral blindness in 23 years without the antigla-
ucomatous drugs (3). The minimum age limit for the
occurrence of glaucoma becomes gradually decreased
throughout the lifetime (38 years of age). However,
glaucoma incidence raises and challenges our treat-
ment fund (4).

Date suggested that it is the second most common
cause of the blindness in the world. Quigley and Bro-
man in their study established that in 2020, about 80
million of population will have glaucoma diagnosis in
the world. Also, they calculated that 11 million of them
will be blind bilaterally (5).

THERAPEUTIC APPROACHES

The only modifiable risk factor for glaucoma is in-
traocular pressure (6). Visual filed damages can be pre-
vented by lowering the IOP using different therapeuti-
cally approaches: medications, laser and surgery (7).

MEDICAL
ANTIGLAUCOMATOUS THERAPY

There are five different groups of medications that
can be used for IOP control: beta blockers, cholinergic,
carbonic anhydrase inhibitors, alpha-2 agonists and pro-
staglandin analogs. Ophthalmologists, specialist for gla-
ucoma, suggested antiglaucomatous medications as the
first line drugs in treatment of glaucoma (8). Using dif-
ferent antiglaucomatous drugs decreased the antiglau-
comatous surgeries number (9). On the other hand cost
of the antiglaucomatous treatment increased by prescri-
bing and using wide spectrum of antiglaucomatous
drugs. Long term using antiglaucomatous drugs can in-
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crease the noncompliance rate. If an ophthalmologist is
not satisfied with glaucomatous disease control, the
need for the laser or surgical treatment is option (7, 8, 9).

LASER ANTIGLAUCOMATOUS
THERAPY

According to the ocular finding as well as the IOP
value, different laser techniques can be used for con-
trolling IOP (10). Trabeculoplasty done with argon or
diode laser, gave similar results (50% with diode laser
treated eyes and 58% with argon laser treated eyes we-
re successful after 5 years) (11). Selective trabeculo-
plasty can be the first choice of glaucoma treatment in
some cases. Data suggested that LTP as initial treat-
ment in 50% of patients did not demand additional me-
dical treatment for 1-2 years (12).

SURGICAL THERAPY

Long-term use of antiglaucomatous drugs can
lead to the fund insufficiency in the developing coun-
tries (13). Surgical treatment of glaucoma can help in
solving this economic problem. Different surgical tec-
hniques can be used for IOP control. Basically, creat-
ing of alternative outflow of humour aqueous is the tar-
get the antiglaucomatous surgery. Trabeculectomy, as
the main surgical technique, make the fistula through
the sclera from anterior chamber to subconjunctival
spaces. Wound healing can decrease the outcome of
the surgery (14). The success rate can be improved us-
ing antimetabolites (mytomicin C, 5 fluorouracil) (15)
or beta irradiation (16). If the antiglaucomatous sur-
gery did not provide IOP control, glaucoma drainage
devices are reserved (17). Also, some other surgical
techniques were described for IOP control: trabecular
aspiration, goniocurettage, laser trabecular ablation,
angle shunting devices and transcleral cyclophotocoa-
gulation or cryoablation (17).

NEW TREATMENT OPTION

No matter how powerful the different antiglauco-
matous drugs are, the glaucoma is still the second cause
of blindness in the world (17). Also, despite the fact that
IOP is normal, optic nerve damage progresses. This fact
proves the statement that some improvements must be
made in order to gain the better control of glaucoma dis-
ease. IOP control is not enough for controlling glauco-
ma disease, but neuro-protection or neuro-regeneration
can improve control of optic nerves damages (17).

Ganglion cells apoptosis in glaucomatous eye can
be explained by different mechanisms: deprivation of
neurotrophic growth factors, mechanical compression

with consequential ischemia, reactive astrocytosis, ox-
idative stress, etc (18). Lot of clinical trials was perfor-
med in order to prove the protective effect that differ-
ent substances have on optic nerves. There has not
been many benefits in examined groups compared to
placebo groups in Phase III clinical trials (18). Re-
cently published data suggested for new antiglaucoma-
tous drug-Rho kinase inhibitor (RKI). It was proved
that Rho kinase inhibitor inhibits Rho-associated pro-
tein kinase (ROCK)-signaling pathway. This pathway
provokes cellular contraction and transdifferentiation
of fibroblasts in myofibroblasts. Thus, Rho kinase in-
hibitor can relax trabecular meshwork, with consequ-
ently decrease resistance in outflow pathways. Also, it
was documented that Rho kinase inhibitor decrease
progression of glaucomatous optic disc damages act-
ing on its blood vessel. After antiglaucomatous sur-
gery, Rho kinase inhibitor improves its success by inhi-
biting myofibroblasts transdifferentiation (19).

PHARMACOECONOMICS ASPECTS

Blindness is reserved approximately about 90% in
developing countries (20). Blindness, as the global prob-
lem, is partially consequences of poor health insurance,
low medical education, etc. In ophthalmological world,
lots of facts are known about POAG (pathogenesis, clini-
cal signs, therapy), in developing countries knowledge
about this insidious disease is very poor (21).

As glaucoma is asymptomatic when medical treat-
ment is recommended, in developing countries surgery
gives low improvement postoperatively, because of ad-
vanced stadium of glaucoma in the moment of establish-
ing the diagnosis (21). Also, patients from developing
countries showed poor acceptance of surgery suggesti-
ons (22). Developing countries reported some data
which indicated that cost of surgical treatment in advan-
ced stadium of glaucoma disease with postoperatively
prescribed anti glaucomatous drugs is more expansive
for the country, than medical therapy prescribed for me-
dical treatment only (23). On the other hand, only suc-
cessful surgical treatment, with postoperative IOP con-
trol, is cheaper than medical treatment (24). Non-drug
costs (direct non-medical and indirect cost) accounted
for 54%—66% of the overall treatment cost (25). Direct
non-medical cost includes visit transportation fee, work
hours off (3-8), as well as cost-time of accompanying
person when visiting ophthalmologist (26, 27).

WHO Commission of Macroeconomics and he-
alth suggested that treatment which costs less than
three times per capita GDP (gross domestic product) is
cost effective (28).

In developing countries, data showed that default
scenario for the glaucomatous patients is 4.4 up to 6 ti-
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mes per capita GDP (medical treatment and eventual
laser surgery) per year. Laser surgery fee in developing
counties, is enough for the fee which WHO implies in
cost-effectiveness definition (29).

In the consideration of surgery cost, lots of differ-
ent facts are included. Wound healing is one of them.
Postoperatively, scar wound healing is not rare compli-
cation (30). It is the consequence of the great prevalen-
ce of capsular glaucoma (31). So, antimetabolites must
be included in the treatment. This drug raised the cost
of the treatment (30, 31, 32). On the other hand, some
glaucoma surgeons preferred to use a radiation postop-
eratively (16). It is well known that a-radiation induces
cataract, bleb’s leakage, postoperatively endophthal-
mitis, advanced and poor prognosis hypotony. All tho-
se complications, which are not so rare, need additio-
nal follow up care and expansive treatment (additional
surgery, expansive antibiotics and other drugs) (30).
Despite the all used tools to prevent blindness and to
control glaucoma disease, blindness has an upward
trend. Patients, who need more follow up care, surgeri-
es and drugs increase their treatment cost. In the case,
of earlier bad surgical antiglaucomatous experience,
they do not accept suggested new surgeries (30). This
situation can decrease their work abilities.

The situation is completely different in developed
countries. The medical education of the patients is on
higher level. Ophthalmologist and medical scientist
should give more attention whether something works,
to evaluating which works better, and whether it is
worth the expenditure. Researchers have more resour-
ces for the evaluating the cost-effectiveness ratio and
cost of the treatment alone. It makes it difficult to com-
pare the cost of glaucoma and the costs or cost-effecti-
veness between studies (31, 32).

Direct cost in ocular hypertension, normal tension
glaucoma and POAG, based on drug (19 different
drugs) and non-drug (inpatient/outpatient, surgical or
medical procedures, and diagnostic testing) costs was
analyzed in Glasgow study. Its results suggested that
average yearly and life time cost of glaucoma treat-
ment is approximately similar as surgical treatment for
8-year period (33). Today, situation is different. Lots of
drugs (prostaglandin analogues) become generic,
which decreases the cost and increase medical treat-
ment rate. Economic situation is also changeable, ba-
sed on normal inflationary pattern, or changeable mon-
etary trend (26).

Disease stadium also determines the cost of the
treatment. Progressive stadium of the disease is more
expansive for the fund than initial. European studies
indicated that USS$ 613 per person in 0 stadium of the
disease was used for the treatment; but 1335 US$ was
used in advanced stadium of the glaucoma (34). So, it

implies for the improving the prevention of glaucoma
progression. Non-compliant patients also increase the
treatment cost (34).

By not using the prescribed therapy, expected life
quality was decreased, and the cost was increased (35).
These data was mentioned in the Stein et al study (36).
They compared the cost of the treatment and life last-
ing of the three groups: no treated, PG and LTP. The re-
sults of their study showed that the cost PG group was
higher than other, but the life quality and lasting was
the highest in LTP group. But, it must be added that
LTP treatment effect lasts for seven years (37), and ad-
ditional medical or laser treatment is indicated (38).

The best and the most useful way for the glauco-
ma treatment is drug treatment in developed countries.
We must think of its tolerating and side effects. The
main reason for not using the prescribed drugs is their
costs and life-long application. The glaucomatologists
suggested minimal therapy switches as the initial. This
state can be compromised by surgery and low vision
support. Overall medical therapies accounted for aro-
und 8%—42% of the total cost of glaucoma (38). The
cost of the glaucoma treatment also increases if the
outdoor patients with unsuccessfully treatment refer-
red back to the hospital (39, 40).

Glaucoma reduces quality of life (QoL) despite
the fact that there is no one gold standard. QoL is a sub-
jective category and individual approach. The relation-
ship between disease progression and QoL are inver-
sely proportional. QoL labeling is an important outco-
me in understanding disease progression and evaluat-
ing the effectiveness of health care interventions (40).
Clinical signs (IOP level, visual acuity, visual field fin-
ding, side-effects of the antiglaucomatous drugs) were
used for the glaucoma medication efficacy (41). Decre-
ased visual acuity and visual filed defects have impact
on vision related of life (VRQoL). These parameters
make clinicians for better understanding of patients’ li-
fe quality (42).

Ocular surface disease deteriorates patient’s qual-
ity of life and work’s ability (42). Frequently use of an-
tiglaucomatous drug during long term has influence on
the ocular surface disease signs. Pisella et al. reported
that 50% of all examined patients had at least one
symptom after the using prescribed antiglaucomatous
medications (43). OSD symptoms are more frequent in
patients using preservative containing eye drops com-
pared with patients using preservative-free eye drops
(43). Converting the prescribed eye drops with preser-
vative to preservative-free eye drops increase the qual-
ity of life of glaucomatous patients, or even the decrea-
sing the number of application (44, 45). All those facts
must be in mind of ophthalmologists when prescribing
antiglaucomatous drugs.
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Glaucoma diagnosis has the impact on the quality
of life of glaucomatous patients in different ways (45).
The cognition that glaucoma is presented changes pati-
ents’ conscience, by producing the depressive episodes
and anxiety without presented any other symptoms.
Also, progression of the glaucoma, decreased vision
acuity, fear of blindness aggravates the life quality.
Long-term follow up decreases their mental condition
as well (46).

Non-compliance of glaucomatous patients, as
mentioned in Mansberg et al study, is linked with fear
of blindness, forgetfulness, health literacy, difficulty
with drop application, and age (47). All those facts are
described in Glaucoma Treatment Compliance assess-
ment tool, authored Mansberg. Personalized informa-
tion and guidance improve the compliance. In develop-
ing countries, surgery increases the compliance if med-
ical treatment has no positive effect on the disease pro-
gression (48).

Information about the disease, potential risks, side
effects of the prescribed drugs, potential blindness and
inconvenience of eye drops have the impact on the
compliance as well as on the quality of glaucomatous
patients (49, 50).

CONCLUSION

The social and economic burden of glaucoma can
be changed in order to increase the life expectancy and
higher per capita GDP. Unique opinion about cost ef-

Sazetak

fectiveness cannot be reached because of conflict of
different findings in many studies. The level of coun-
try’s development impacts on the final finding of those
studies. In the developing nation, individual patient
availability and affordability to treatment may vary the
treatment choice. Treatment approached must be indi-
vidualized to each patient according to disease’s stadi-
um, availability of therapeutic modalities, life expec-
tancy and level of GDP. Efficacy, compliance and po-
tential side-effects of prescribed medication also deter-
mine the proper treatment choice.
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Primarni glaukom otvorenog ugla (POAG) se de-
finiSe kao hroni¢na i progresivna bolest. Glaukom
predstavlja drugi naj¢esci uzrok slepila u svetu. Slepi-
lo, kao globalni problem, je delimi¢no posledica loseg
zdravstvenog osiguranja, loSe medicinske edukacije,
itd. Faktor rizika na koji moZe da se uti¢e je visina in-
traokularnog pritiska. Troskovi antiglaukomskog tret-
mana povecani su zbog propisivanja i kori§¢enja §iro-
kog spektra antiglaukomskih lekova. Ako oftalmolog
nije zadovoljan kontrolom glaukomske bolesti, ukazu-
je se potreba za laserom i/ili hirur§kim tretmanom.
Razvojni stadijumi bolesti takode odreduju troskove
le¢enja. Socijalni 1 ekonomski teret glaukoma moZe da

se promeni zbog povecanja Zivotnog standarda, starije
dobi stanovnistva i veceg bruto licnog dohotka (GDP)
po glavi stanovnika. Jedinstven stav o troSkovima
efektivnosti ne moze da se postavi zbog sukoba razli¢i-
tih nalaza u mnogim studijama. Terapija glaukoma ima
individualni pristup za svakog pacijenta u zavisnosti
od stadijuma bolesti, dostupnih terapijskih modaliteta,
oc¢ekivane duzine zivota i nivoa BDP. Efikasnost, pri-
drzavanje tretmana i potencijalnih sporednih efekata
propisanog leka odreduje potencijalnu terapiju glau-
komne bolesti.

Kljuéne reci: primarni glaukom otvorenog ugla,
terapija, farmakoekonomija, socioekonomski aspekt.
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Abstract: History and medicine were an integral
part of life-being of blind serbian acters. One of the
main actors was half-blind serbian ruler, Stefan of De-
cani and whose name was associated with first ophthal-
mologic hospital and precursor of the eye’s injuries ca-
re. After, national reputation as Stefan Blind Righteo-
us, ruler of the Serbian despot between 1458. and 1459.
(member of Brankovic’s dinasty), and he was blinded
by eye injuries burns. The famous national was also Fi-
lip Visnjic, as blind minstrel and authentic creator of
serbian folk traditions, with sequels as a child, by bilat-
eral infective panuveitis.

Keywords: serbian’s history, blind personality, me-
dicine, Stefan Decanski, Stefan Brankovic, Filip Vi-
snjic.

INTRODUCTION

Authors looked through domestic historical refer-
ences in proposed future research and challenges and
the connection between Serbian history and blindness
(caused by personal injuries or diseases of the eye). Aut-
hors have analyzed the aspects of war-interest known, of
blind Serbian rulers and historical figures, through the
results of their injuries or diseases of the eye.

Do you, for example, believe that Serbian history
has properly recognized the importance of people (rul-
ers, poets) who were deprived of sight? Or do you think
that blindness of certain people had an impact on deci-
sion-making or events important for Serbian history
and medicine? These and similar questions are left to
readers that they themselves have to try to find possible
answers.

The significance of this work certainly has a clear
meaning, given the historical and/or medical context.
The most well-known facts, set of analysis and set goal
of this paper is hopefully reached in part through the
efforts of all authors.

Prihvaden/Accepted 05. 10. 2016. god.

The aim of this study was to draw attention to the
problem of blindness in important people throughout
our history and medicine. Original thought is that per-
haps we are not always aware of how important people
in our history and church were blind, but still perfor-
med some of their life’s work at the nation’s best and
now deserves more attention.

STEFAN DECANSKI - SERBIAN
HISTORICAL RULER

The domestic history scene and the ophthalmic
pathology were presented through the first of the three
epoch-making historical figures. St. King Stefan of
Decani was one of the best known Saints of the Serbian
Orthodox Church. He was born as the oldest son of the
saintly King Stefan Uros II Milutin and his wife Eliza-
beta, a Hungarian princess. Living at the court of his
parents, and as the heir-apparent, he received good ed-
ucation, exercised studying of the languages and writ-
ings of Serbian people, and so his heart strengthened
by study of the Holy Scripture, and the teachings of the
Orthodox Faith. Since he was the half-blind, and the
first ophthalmologic hospital for the eye injuries in
Serbia, maybe took his name (it is assumed). Saint
King Stefan Uros III Decanski was born about 1276,
and died in Zvecane 11" of November 1331. He was
the King of Serbia from Nemanjic family (1331-1346),
the son of King Milutin (1282-1321), and later through
the history, his son Dusan, the Mighty became the king
(Emperor from 1346-1355) (1).

Wearing the black blindfold after the burns of both
eyes, he was faithfully learning about his own (eye in-
juries, burns) and the other eye problems in Constanti-
nople, and shared his knowledge, returning to Serbia.
He continued expanding Serbia on account of the
Byzantine Empire and created from it, the most power-
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Figure 1. St. King Stefan of Decani;
Original source: The fresco in Decani Monastery,
Stefan with church model, in 1 4" century

ful force in Balkan. His military force won at Velbuzd
in 1330th, so Serbian Orthodox Church canonized him
as a holy king. Monestary Decani, under Prokletija was
the Stefan’s foundation (Figure 1).

His father blinded him in 1310, because of his re-
volting, and then sent him to the monastery of Christ
Pantocrator, which was also forerunner of the hospital
for the treatment of blinds. He ruled from 1321-1331,
when he was over from the throne in the civil war by
his son Dusan. Foreign sources said that he had been
strangled by Dusan. He was executed in the tomb,
which he raised on the south side of the nave in Visoki
Decani of Kosovo. After the vision of a monk’s tomb
was opened and found his body incorrupt and the relics
placed in the casket and now it can be found in the mo-
nastery. His cult, born during his life; it was followed
by blind people in that time. His title “saint emperor”
was found for the first time on the one cross in 1330,
and it was kept in its endowment. Bulgarians during
the First World War took his body, but after that, they
had to return it (2).

Archbishop Danilo 1II, in literary work “Lives of
the Serbian kings and archbishops” wrote, that Milu-
tin’s son had offered to negotiate, and that Stefan mo-
ved by this act, he went to his father and begged him
for his forgiveness. When Milutin put hands on Stefan,
he had no mercy. Stefan was shackled and sent to Sko-
pje where he was blinded, and later sent off to Constan-
tinople. Stefan, in the fear of his father, wore the black
blindfold almost for the rest of his life. He was only
partially blinded, with a hot iron. He removed it many
years later in his reign.

In Istanbul, former ruler of that time the Emperor
Andronicus had sympathy for the young and sacrificed
prince, because of death of his own young son. So, he
didn’t want to make his miserable fate even worse (2).

The death of Stefan, half-blind Serbian giants was
linked to the legend of the curse of Dusan’s descen-
dants and later the entire Serbian state. Stefan, when
they came to kill him, cursed his son and his descen-
dants. Although, the curse did not fur field on the son,
it fell on his grandson Uros, who lost all military king-
dom. This legend has lasted for many centuries, and
they all remembered the curse, when Emperor Lazar
with his warriors felt in Kosovo and Serbia felt under
the Turks (3).

Serbian medieval medicine had the characteristics
as western medicine of those times in terms of practical
medical science, whereas the ancillary medical bran-
ches were under Byzantine influence. Besides the
compositions of Christ’s miracles and paraboles were
underlying part of the fresco-painting, the scenes of
Christ’s miraculous recoveries had an important place
in the Christian iconography of the New Testament
events. One of the most impressive cycles of Christ’s
miracles in the Serbian and Byzantine medieval art was
painted in 1340, in the church dedicated to the Ascen-
sion of Lord Christ at Decani Monastery (constructed
between 1327 and 1335). A considerable number of 22
frescoes of different artistic value and technique dis-
played the miraculous recovery of patients afflicted by
various chronic ailments: handicapped - as blind, lame
and deaf, and paralytics, lepers, etc (4). The King Ste-
fan Uros Decanski III founded the hospital in the Deca-
ni Monastery, as a purely medical institution for provi-
ding treatment. This hospital was organized and mode-
led by the hospital in Pantocrator Monastery in Con-
stantinople. His biographer Gregory Camblak descri-
bed that this hospital took patients suffering from epi-
lepsy and serious nervous disorders, lepers, cripples,
paralytics and the eye diseases (the injuries) (4). This
was supported as the certain that masters painted even
some of patients from Monastery Hospital.

The scenes of Christ’s miraculous recovery in the
Decani Monastery were undoubtedly significant for
both: the military history and the Serbian medieval me-
dicine. This considerable cycle of the monumental pa-
inting and frescoes with medical matter, constituted the
basis for research of the Serbian medicine of the Mid-
dle-Ages. Today, as the Serbian people suffer through
another turbulent chapter in their history, they would
do well to have on mind such exemplary character of
their Martyred King Stefan Uros I1I (Decanski) (4, 5).
He was crowned 6 January 1322 by the Archbishop of
Serbia as Stefan Uros III Decanski, King of Serbia. In
1323, he defeated and killed his half-brother Konstan-
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tin, retaking of Zeta (5). Having in the true Christian
manner endured the grievous trials and afflictions
which he met through the years, the King deserved to
live out the rest of his life in peace. But, it was only fit-
ting that he who suffered as martyr in life should be
granted an opportunity to receive in death a martyr’s
crown. Dusan’s successes on the field of battle had gi-
ven him the appetite for power and glory, and encoura-
ged by his entourage of nobles, so he decided to hasten
his father’s death. St. Stefan was taken to prison to a
fortress in the town of Zvecan and cruelly murdered
(by some data he was hung, according to another he
was strangled) (6, 7, 8).

Dusan earnestly and tearfully repented of his tre-
achery, and the next year, on the feast of the Holy Apo-
stles, Petar and Pavle, he had his father’s remains trans-
ferred from Zvecan to Decani, where they were placed
in the marble tomb. In 1339 the tomb was opened, and
his body was found to be incorrupt. On that day people
saw many miracles of the healing: especially that the
holy king proved to heal diseases and injuries of the
eye, and at his relics blind people received their sight
(9, 10, 11). The medical analysis of illnesses and cau-
ses of death of Serbian rulers in the Middle-Ages was
difficult. King Stefan Uros II Milutin (1282-1321) died
as a seventy years old man. His biographer, Archbishop
of Pec, Danilo II wrote about a sudden onset of the dise-
ase. King Milutin was paralyzed and aphasic. In the ter-
minal stage, he was unconscious and insensible (12).

The first written Serbian medical records could be
found in the Middle Ages (XIII century) when the Ser-
bian state was very well organized. St. Save was the
son of Grand Prince Stefan Nemanja (1171-1196), fo-
under of the Serbian independent state and of the pow-
erful dynasty that ruled Serbia for two centuries. At
that time, the first hospital service was established, as
well as the social program which regulated the relati-
onship between marriage and family, and the kind of
therapy, under the church and state control (13). The
famous Hylandar place was perhaps the first of Medi-
cal Codex as the most famous reminder of Serbian me-
dical sciences (14). The enviable level of health culture
and social care of the ill and debilitated people of the
Serbian medieval state was far advanced for that time
(15, 16, 17). Favorable conditions for the development
of medieval medicine was linked with the arrival of the
Nemanjic’s dynasty to the throne of the Serbian medie-
val state, i.e. Stefan Nemanja, and later with the life
and work of his son Prince Rastko Nemanjic - Saint Sa-
va (18, 19). The wide field of activity of the Grand
Prince Stefan Nemanja included the creation of stable
and independent state with the significant and shrewd
political activity, building of churches, defender of the
Orthodox Christianity, foundation of the first Serbian

hospital outside of borders of Serbian, state in Hylan-
dar monastery (20, 21).

ST. STEFAN BRANKOVIC
- SERBIAN DESPOT

St. Stefan Brankovi¢ was righteous descendant of
the glorious Serbian Prince Lazar, of the Great Kosovo.
Lazar and Milica had the oldest daughter Mara, who
married for Serbian nobles, Vuk Brankovic. Vuk and
Mara had three sons: Grgur, Djuradj and Lazar. After
the death of Lazar and Milica, their son Stefan High
(from 1389 until 1427) married the Greek princess Iri-
na (Jelena) Paleologovom of Thessaloniki. Djuradj
and Jelena had many children and among them was
born the Blessed Stefan (about 1417 years). In his
childhood, Stefan was blessed in every good manne-
red: he gained a great intellect and piety, obedience to
parents, so that faith, wisdom and courage of many
overcame, and its natural physical beauty. But the most
important features Blessed Stefan lied in his commit-
ment to the will of God, pure life and fidelity to the
Church and the Orthodox faith. When the Turks attac-
ked the capital of Smederevo, Grgur was captured and
taken to Adrianople, where they were, on the orders of
the Sultan Murat, and without knowledge of sister Sul-
tana Mara, cruel both blinded by the Turks, on Easter
Sunday in 1441. The one of the main reasons for this
blindness of Serbian nobles was turkey envy, for their
beauty and chivalry and fear that they did not become

Figure 2. Righteous Blind Stefan, St. Serbian Despot
Brankovié; Original source: The fresco of the young
Stefan Esfigmenske Charter, in 1429
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heirs and Serbian rulers of the country. A few years af-
ter the suffering of the innocent, blissful and much suf-
fering Stefan sighted and blinded his brother Gregory.

Sultan Murat returned to Serbia and lived surren-
der father despot Giurgiu. Turks were forced to make
peace and to return to live despot Giurgiu’s sons, and
the entire city of Smederevo and despotism. Sadly was
the scene when they met the blind father and his chil-
dren: children went into the arms of his father, but the
old despot roared like a wounded lion and tumbled to
the ground unconscious. The old father died on Christ-
mas Eve, 24" December 1456, in ninety years of life,
and soon after his death, and the death of his wife Jeri-
na, Stefan’s mother (3sr May 1457), and soon after her
young despot Lazar (20lh January 1458). Then, if desi-
red Serbian people and the nobles, and the blessing of
Serbian Patriarch, blessed Blind Stefan enthroned in
Smederevo for the new Serbian Despot (Figure 2).

As the ruler he was awarded the wisdom and cou-
rage, because it was very difficult time and occasions
managed to preserve the Serbian country and people
and not to hand over the city of Smederevo (not the
Turks, nor the Hungarians). Innocent righteous Blind
Stefan, the last legitimate Serbian ruler would then be
expelled from the homeland, and he would have the
big troubles. However, in his unjust exile from the ho-
meland, Smederevo immediately fell of the Turks
(20th June 1458), and so the punishment of God came
upon Serbian’s land (22). Righteous Stefan and his
wife Angelina stayed with their children and lived a
peaceful life devoted to the Orthodox Church, altho-
ugh it was not easy in that time and in the middle of
the Latin and Papal countries. Stephan with his family
lived in Serbia in the humility and privation, someti-
mes receiving alms from many sides. He died on 9"
October 1476, and his holy body was buried in Bel-
grade, on Furlandi. In 1688, the relics of St. Stefan
(with relics of other Brankovic) had put away for so-
me time in St. Andrew, but soon returned to Krusedol,
when rested peacefully until Turks put into pieces,
and together with the church burned of Krusedol in
1716. From that fire, stated only some and smaller
parts, including the right foot, as holy and righteous
Blind Stefan as martyrs and victims of many Serbi-
ans. Grgur and Stefan were blinded (the burns) by the
Sultan Murat II, of 1441 in Tokat fortress by the sea
and near to Istanbul, in an old mansion called “Bedevi
Cardak”. They were blinded with hot iron over the
eyes (burns). Stefan’s brother, Blind Gregory, after
the conquering the city of Smederevo by Turks (20th
June 1459) retreated to monastery Hylandar, where he
passed away as a German monk (in late 1459). The re-
lics of Stefan Blind based at the monastery of Kruse-
dol, which was endowed by his son, Maxim. Stefan

Blind, as New Brankovic and despot ruled only a year
in the mid of XV century. His body wasn’t falling
apart, after which he transferred the relics to the mon-
astery, probably 1515. Stefan Brankovic (born - 1417,
died - 9" October 1476 in Belgrade, it was a fortress in
present-day - Italy), also known in historiography as
Stefan Blind was briefly the despot (ruler) of the Ser-
bian Despotate, between 1458 and 1459 as a member
of the Brankovic dynasty. On 1" September 1429,
Djuradj made donation to Esphigmenou Monastery at
Mount Athos. The charter for the document named by
his wife Eirene and five children. The Mabpard -sa-
relli manuscript also named by the same five children
of Djuradj and Eirene. Other genealogies mentioned a
sixth child - Todor Brankovic. The 1429 document
mentioned him with the title of Despot. Grgur was ap-
pointed governor of territories of southern Serbia as-
sociated to House of Brankovic. He was reportedly
appointed by Murat I of the Ottoman Empire in 1439.
In April 1441, Grgur was accused of plotting against
Murat and his governorship terminated. He was im-
prisoned in Amasya and blinded on g" May 1441. The
Massarelli manuscript mentioned Grgur as unwed.
Later genealogies name his wife as “Jelisaveta”. Vuk
Grgurevic, a son of Grgur, was later a titular Serbian
despot (1471-1485). Both blind brothers seem to be
omitted from considerations as possible heirs to their
father. They could only claim the throne in 1458, sin-
ce the death of Lazar leaving them the only male rep-
resentatives of the Brankovic. When Serbian Despo-
tate had been lost to Ottomans, Stefan’s son Jovan of
Serbian refugees to Kingdom of Hungary. There Jo-
van was finally recognized as Serbian Despot, with a
principality called Raitzen (23). He was venerated as
Saint Stefan Blind by the Serbian Orthodox Church.
He long after that his body would be published as in-
corrupt, and so what is the tomb began to appear a
marvelous heavenly light. The brightness of the first
saw some guys were thieves who came to rob his gra-
ve. When they turned then to open his tomb, his body
was found incorrupt and even, together with decom-
posed his suit. From its many holy relics then got hea-
ling, and many blind received their sight (24). Serbian
Orthodox Church today celebrates St. Stefan’s
(1425-1476), despot of Serbian who did not want at
any price and became Turkish vassal renounced Ser-
bianism, who died in Udine (Italy) in the greatest mis-
ery (25). Turks to Stefan blinded, thinking that this
would weaken the Serbian government, and that the
Serbs would have to respecting to the leader who had
a disability. However, Stefan Blind was shown as “to-
ugh nut” that was willing to cooperate and only the
Hungarians resisted the Turks. Stefan immediately af-
ter the entry into throne managed to preserve Smede-
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revo from Turks led by Mehmed II Conqueror. After
the successful defense of Smederevo, many foreign
powers have intervened, but not for the sake of defen-
ding the interests of Serbia, but for fear of Ottoman
Turks coming to their doorstep (26).

“Opinions about the rule of despot Stefan blind to-
day are divided. Some believe that he never should ta-
ke charge, while others think it was the last ruler who
then sincerely defended Serbia from the Turks. Serbian
Church has never forgotten the role of the ruler who
was given the title of saint. Stefan Blind was remembe-
red as the person, who strongly believed that Ortho-
doxy was the only thing that could have saved Serbi-
ans, throughout the Turkish invasion” (27).

FILIP VISNJIC - SERBIAN
HISTORICAL MINSTREL

Another historical and national character, Filip
Visnjic (1767-1834), was one of the most famous Ser-
bian minstrels and authentic creator of Serbian folk
songs and traditions. He was born in Majevica, at villa-
ge of Gornja Trnova in Ugljevik. As he turned blind af-
ter being sick from smallpox and the sequels as a child
by panuveitis (complicata), he had become a professio-
nal Serbian singer with old fiddle in hand he traveled
throughout the Bosnian pashadom. At the monastery
councils he sang for Serbs, and passing through the
towns narrated in the courts of the Turkish rulers. Two
audiences were looking for different poems, so Visnjic
had two different repertoires, one for the Christian and
the other for the Muslim audience (28). His poems abo-
ut Saint Sava were characteristic of the monastery, ha-
giographic repertory of total blind singer. Filip Visnjic
was the creator of new poems. Thirteen poems “Kara-
djordje’s time” along with several other less important
poems of other poets make the last and insurrectionary
cycle of Serbian folk epics. The most important mo-
ment in the life of Filip Visnjic was his move to Serbia
in 1809. Direct contact with the insurrectionist events
was the moment of his birth as the famous Serbian and
military poet. After the collapse of the First Serbian
Uprising, Visnjic has moved to Srem and settled in the
village Grk, now Visnjicevo. Main place occupied the
Serbian rebel poems, which he sang by himself (28). In
monastery Sisatovac in 1815, he met Vuk Karadzic,
who had written seventeen of his songs, four old and
thirteen new poems. In Sisatovac, Filip Visnjic had of-
ten been the guest at then leading Serbian poet and fa-
mous person to Lucian Musicki. To these meetings of
“Serbian Homer” and “Serbian Horace” authors owed
information about Visnjic’s life and work. Musicki
told how he had created the songs: he asked the warri-
ors when they returned from battlefield which was in

Figure 3. Filip Visnjic as blind serbian minstrel
end historical poet; Original source: The grafic
portrait of Josip Danilovac of Eminent Serbs in XIX
century of Zagreb, in 1901.

head, where they were beaten, who died, against whom
they were going. Songs from the first group were more
artistically built, mainly “Start uprising against Dahi-
as” and the first part of the song “The Battle of Misar”,
while in the second group the songs of value and im-
portance of Ivo Knezevic. With his liberation enthusi-
asm Visnjic was most similar to Petar Petrovic Njegos
(IT), with whom he was bound trough the number of
common features (29). Although he worked in the tra-
ditional framework of national epics served by stan-
dard formulas and cliches, he had largely outgrown the
boxes and in the best moments of the epics made a new
type of rebellion, liberation, revolutionary songs, with
the strong individual and blind Serbian feature (30).
With completely blind Serbian minstrel and poet, the
great Serbian folk words trough heroic poems have re-
corded epochal Serbian history, art, culture and medi-
cine traditions (Figure 3).

CONCLUSION

It should be noted that the Serbian historical and
medical scenes from the perspective of the eye injuries
and the eye diseases of the blindness, has not been fully
understood by now. However, with the attitude towards
the critical ophthalmic thinking, we are on the right
path in shedding the light on the new discoveries.
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Sazetak

SLEPI SRPSKI VLADARI I CUVENE LICNOSTI
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Istorija i medicina predstavljaju sastavni deo biv-
stvovanja slepih srpskih aktera. Jedan od glavnih akte-
ra je poluslepi srpski vladar, Stefan Decanski, Cije je
ime povezano sa mozda, prvom o¢nom bolnicom, kao
preteGom za zbrinjavanje povreda oka, opekotina. Po
nacionalnom c¢uvenju, Stefan Slepi Pravedni, bio je
vladar Srpske despotovine izmedu 1458. i 1459. (¢lan
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Abstract: The second most commonly used drug
in the world is cocaine. Its use is the most common cau-
se of death among drug users. The use of cocaine is as-
sociated with acute and chronic complications. Mostly
affected system in the human body’s cardiovascular
system. Cocaine cardiomyopathy may result from the
use of cocaine.

This article presents a first case in Republic of Ma-
cedonia of 24-year-old male with reversible cocaine-re-
lated cardiomyopathy. Clinical presentation, laboratory,
X-ray, ultrasound findings and treatment are reviewed.

Key words: cocaine, reversible cocaine cardiomyo-
pathy, diagnosis, treatment.

INTRODUCTION

Cocaine is an alkaloid extract obtained from the
leaves of the plant Erythroxylon coca. This plant usu-
ally grows in South America and has a data on its use
before 5000 years. This drug and its complications are
a worldwide problem. Cocaine is the most frequent ca-
use of drug related deaths. Very useful data are obtai-
ned from a European retrospective study done on 479
ACS patients. The current study included subjects
younger than 50 years admitted to a critical care unit
from 2001 to 2008. From the total number of partici-
pants involved, 24 patients (5%) had admitted to recent
cocaine abuse or tested positive on urine drug screen-
ing (1). In 2005 registered 2.4 million persons were ac-
tively using cocaine. Verified that the most frequent us-
ers of cocaine as a drug are young people aged 18 to 25

Prihvaden/Accepted 01. 10. 2016. god.

years and it is estimated that 11% of the population has
used it at some point (2). The ratio of men to women is
2 : 1. The 2008 National Survey on Drug Use and He-
alth reported that approximately 36.8 million Ameri-
cans aged 12 years and older (14.7% of Americans in
that age group) had tried cocaine at least once (3). The
trade with this illicit drug in Republic of Macedonia is
prosecuted by law. Yet there are people who use this
drug and have complications from it.

Cocaine may be used by smoking, intravenous, ga-
strointestinal and nasal inhalation. It causes physiologi-
cal changes highlighted, psychological effects but also
addictive. Mechanism of action of cocaine is not com-
pletely understood. It is assumed that its detrimental ef-
fect is due to its direct toxicity. But also because of his
mighty sympathomimetic action which is the main char-
acteristic of cocaine. With sympathetic acting cocaine
increases level of norepinephrine, dopamine and catec-
holamines, with the suitable effect on the systems in the
body, particularly the cardiovascular system (tachycar-
dia, arrhythmia, hypertension...). Cocaine also acts on
muscarinic receptors blocking the reuptake of dopamine
and serotonin which contributes to the appearance of
“positive psychological effects”. Cocaine carried block-
ing sodium ion channels on myocytes and contributing
to the occurrence of cardiac arrhythmias (1, 4, 5).

Symptomatology in cocaine intoxication is associa-
ted with adrenergic redundancy that causes cocaine. The
occurrence of hypertension is one of the most common
symptoms. Impaired mental condition of the users on this
drug manifested by the appearance of acute delirium or
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mania (2). Very often cocaine users admitted to hospital
with already manifested complications. Complications of
cocaine can be acute or chronic. Cocaine related compli-
cations can affect any system: cardiac (coronary artery
spasm, myocardial infarction, hypertension, cocaine car-
diomyopathy, myocarditis, arrhythmia, possible occur-
rence of endocarditis, acceleration of atherosclerosis);
vascular (aortic dissection and rupture, vasculitis, super-
ficial and deep venous thrombosis, thrombophlebitis);
neurological (cerebral infarction or hemorrhage, transient
ischemic attack, seizures, migraine); gastrointestinal (ul-
cer disease, mesenteric thrombosis, perforation); pulmo-
nary (pneumonia, pulmonary oedema, occurrence of hae-
moptysis); obstetric (abruptio placentae, spontanecous
abortion, prematurity, growth retardation) (2-7)...

CASE REPORT

We present a case of a twenty four years old male,
with a history of inhaling vaporized cocaine, and mari-
huana for two years. The main complaints of patient we-
re fatigue, labored respiration, especially et night,
dyspnea, anxiety, increased heart rate and lost of appeti-
te during last 2-3 months. The patient was conscious,
anxious, oriented to time, space and persons. Heart so-
unds were clear with systolic murmur. The ECG showed
sinus tachycardia (HR > 100/min) (Figure 1) and about
0,5 mm upsloping ST segment depression in lateral le-
ads. Blood pressure was elevated (150/105 mmHg). La-
boratory analysis showed elevation of blood Urea (10.6
mmol/L), Creatinine (154 mmol/L), Na (149 mEq/L), K
(4.2 mEg/L) and iron-deficiency anemia with Fe (7.1
mcg/dl). X-ray findings obtained enlarged heart silhou-
ette (Figure 2). Echocardiographic evaluation showed
left chamber dilatation with reduced global systolic fun-
ction and ejection fraction (EF) 38%, designated mitral
cusps with posterior cusp prolapsed, thin regurgitated
flow and intraatrial septum tissue changes.

Preceding therapy Carvedilol and Aspirin was chan-
ged to heart failure — guideline-based heart failure ther-
apy: Carvedilol, nonselective alfa/beta — adrenergic bloc-
ker (2 x 6, 25 mg per day), Perindopril, ACE inhibitor (4
mg per day), Spironolactone, mineral corticoid receptor
antagonist, MRA (25 mg per day), Thiazide diuretic (25
mg per day) and Aspirin, acetylsalicylic acid (100 mg per
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Figure 1. ECG findings

Figure 2. X-ray findings of enlarged heart silhouette

day). Therapy for correction of anemic syndrome was re-
commended. Cocaine cessation was obligated.

Two months later, after cocaine cessation and tre-
atment in specialized hospital, the patient didn’t fill the
symptoms from the first examination, but he was at bad
physical condition. Laboratory findings were normali-
zed: Urea 7.6 mmol/L; Creatinin 108 mmol/L; Na 139
mEq/L; K 4.2 mEq/L and Fe 16.2 mcg/dl. EKG sho-
wed sinus rhythm with HR 65/min. Blood pressure was
120/80 mm Hg. Dimensions of left ventricle were in
referent values. Left ventricle function was slightly re-
duced with EF 49%, mitral cusps were designated with
posterior cusp prolapsed and intraatrial septum tissue
changes. The patient continued with the same therapy.

The patient abstained from cocaine use and five
months later he didn’t fill any of the symptoms from
the first examination, and he was et good physical con-
dition. Laboratory findings were in the ranges of refer-
ent values. Left and right ventricles function and di-
mensions were preserved. Left ventricle EF was 62%.
The patient continued with medications: Nebivolol,
cardioselective al— receptor blocker (2,5 mg per day)
and Aspirin (100 mg per day).

DISCUSSION

This is the first case of cocaine reversible cardi-
omyopathy registered at the Clinic for Cardiology in
Macedonia. Patients who are addicted to drugs are dif-
ficult for cooperation. This medical case demanded
great personal and professional effort.
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Among cocaine users certainly dominated symp-
toms of the cardiovascular system. Symptoms result-
ing from hypertension, angina pectoris, also these pati-
ents can be hospitalized with symptoms of myocardial
infarction or dissection of the aorta. Other symptoms
from the vascular origin may occur in cerebral ische-
mia or hemorrhage. Cocaine leads to damage of cardi-
ac myocytes, leading to the emergence of cardi-
omyopathy. Often these patients are with signs of con-
gestive heart failure. So, the first clinical symptoms in
these patients may arise as a result of acute cardiac de-
compensation with or without pulmonary edema.
Hypotension and shock make investigations and treat-
ment in these patients very demanding. It is not uncom-
mon for these patients their first hospitalization to fin-
ish lethal. Cocaine is the most common cause of sud-
den death caused by drugs (1,4, 7, 8, 9).

In our case, which is very rare in the literature, we
refer for the 24 year old boy who at first medical exami-
nation was with signs of congestive heart failure, hyper-
tension, iron-deficiency anemia and elevated electrolyte
and degradation products. First echocardiography eval-
uation showed reduced global systolic function with EF
38%. After five months of using the appropriate therapy
and complete renunciation of the use of cocaine, on con-
trol echocardiography evaluation showed completely
normalization of cardiac left ventricular function with
62% EF and the full normalization of the general condi-
tion and laboratory analysis. This represents the classi-
cal case of reversible cocaine-related cardiomyopathy.

In the absence of prospective randomized studies
the literature data obtained mainly from case reports or
from autopsy studies. Saurabh K. Chokshi et al. in their
case report also refer for reversible cocaine-related car-
diomyopathy. In their case it is a woman, 35 years old,
which is also completely withdrawn clinical signs of
cardiac decompensation, with normalization of the fin-
dings of all investigations. In this case endomyocardial
biopsy was done and it was not found any fibrosis, nec-
rosis or inflammatory infiltrate (10).

Virmani et al. in their study included autopsies of
40 patients, 31 of whom died cocaine-related deaths
and 9 of whom were homicide victims with detectable
blood cocaine levels. In this study, in 20% of respon-
dents has been established the existence of a myocardi-
tis proven with toxicology screen laboratory tests (11).
In another autopsy study, Tazelaar et all., refers for fin-
ding of myocardial necrosis very similar to the findings
in pheochromocytoma (12).

Robledo-Carmona at all. in their case report refers
for severe cardiomyopathy associated to cocaine abu-
se. Histological findings, in this case, of the left ventri-
cular myocardium indicate the presence of mononucle-
ar infiltrates, degenerative changes, present necrotic

changes on myocytes and also distinctly marked and
severe form of fibrosis in interstitial space (13).

While most cases of cocaine-related cardi-
omyopathy have proved to be reversible, others have re-
sulted in permanent cardiac dysfunction or death. Any
patient with the data that used cocaine and clinical signs
of congestive heart failure should make us suspicious
and induce as on cocaine-related cardiomyopathy etio-
logical basis. This especially refers to a younger patient,
a smoker with signs of adrenergic excess (5, 10).

If there is doubt about cocaine cardiomyopathy
first need to make laboratory investigations: urine toxi-
cology screen for cocaine and its metabolites, also
might expect electrolytes abnormalities (Na, K), ane-
mic syndrome and a rise of renal degradation products
(blood urea nitrogen and creatinine), blood tests for
possible infection.

Radiographic analysis mostly shows a picture of
cardiomegaly and congestive heart failure. But for most
cocaine addicts radiographic analysis is often normal.

Echocardiography evaluation shows reduced glo-
bal systolic function with chamber dilatation. In cocai-
ne addicts who had myocardial infarction we can ex-
pect echocardiographic finding of impaired (hypo/aki-
nesia) regional mobility on the wall of the chamber.

Cocaine addicts often have angina symptoms and
they are indicated to make angiography. Coronary an-
giography is usually with normal finding on coronary
arteries or with insignificant changes.

In cases of cocaine cardiomyopathy mostly have
no specific ECG changes. In these patients are also
possible nonspecific ST-T wave changes, ECG signs of
left ventricular hypertrophy and the occurrence of
arrhythmias. Unpredictable possible ECG changes es-
pecially malignant arrhythmias suggest a need for con-
stant monitoring of these patients.

Management

Associations of cardiologists donZt have recom-
mendations for concrete medicamentous treatment of
cocaine cardiomyopathy (1). Medical treatment of these
patients is similar to the recommendations for treatment
of patients with other forms of dilated cardiomyopathy.
Certainly in the first line beta-blockers should be inclu-
ded in these patients with cocaine-related heart failure.
Cocaine addicts are usually in adrenergic excess and or-
dination of benzodiazepines for them is recommended.
In the event of complications in these patients should be
adequately reacting. So, in developing a shock should
be given vasopressors and inotropic drugs. The occur-
rence of arrhythmias especially malignant nature the
need to react quickly by giving antiarrhythmics is cru-
cial. Cardioversion is used if there is no effect from drug
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conversion of arrhythmias. These patients requires con-
tinuous monitoring and in case of apnea to perform en-
dotracheal intubation by connecting the respirator (mec-
hanical ventilation). In cases where angina symptoms
are accompanied by ST segment changes on ECG, besi-
des the right drug treatment (beta-blockers, nitrates, cal-
cium channel blocking medicaments), coronary angio-
graphy should be performed. It is not uncommon for
these patients to survive the myocardial infarction (1, 4,
14, 15). For the purposes of this, these patients need to
know and to be familiar with the medical practice of car-
diac magnetic resonance as a method that is quite useful
for predictions of reversibility of cocaine-induced ven-
tricular dysfunction (16).

John McMurray et al. ESC Guidelines for the di-
agnosis and treatment of acute and chronic heart failure
2012 (17) recommend the following therapy:

The combination of beta blockers with ACE inhi-
bitors used in the treatment of patients with cardi-
omyopathy and left ventricular EF <40%. This combi-
nation of drugs is used to reduce the risk of heart failure
hospitalization and the risk of premature death. An
MRA is recommended for all patients with left ventric-
ular EF <35% and persisting symptoms despite medi-
cament treatment. It is good to mention that analysis of
B-type natriuretic peptide (BNP) level can help moni-
tor the presence of congestive heart failure. Also BNP
is very helpful to monitor response to treatment (17).

Most of reported cases with cocaine cardiomy-
opathy showed that treatment of these patients depends
on stopping of drug use. Patients who stopped using
drugs have registered significant improvements of the
condition of cocaine-related cardiomyopathy. There are
cases, as in our patient in this case report, when we have
a full reversibility of cocaine cardiomyopathy and the
establishment of completely normal cardiac function.
But if these patients start using drugs again, the possibil-
ity reoccurrence of cocaine-related cardiomyopathy is

Sazetak

confirmed most of the cases described in the literature
4).

Physicians usually don’t consider the possibility
of cocaine use of their patients. It is therefore necessary
to inform and educate them. Abstinence from cocaine
use and long time follow up is mandatory in these pati-
ents. The regular echocardiographic controls are nec-
essary. The patient needs to take care of the other risk
factors such as hypertension, smoking and others. In
planning the treatment of these patients of great impor-
tance is ambulatory treatment of addiction. Also there
is a need for hospitalization centers when it is neces-
sary for their detoxification.

CONCLUSION

This is the first publication of cocaine-related car-
diomyopathy in our country. Recognition of cocaine
cardiomyopathy is crucial for optimal treatment. It re-
quires a structured education of drug users about the
consequences, risks of using cocaine and “Life bene-
fit”. It requires a multidisciplinary approach in treating
these individuals and it should include the family, but
also a psychiatrist, psychologist, sociologist, cardiolo-
gist and other professional disciplines.

Abbreviations

ACE — Angiotensin converting enzyme

BNP — Natriuretic peptide

BUN — Blood urea nitrogen

ECG — Electrocardiography

EF — Ejection fraction

ESC — European Society of Cardiology

HR — Heart rate

MI — Myocardial infarction

MRA — Mineral corticoid receptor antagonist

ST — ECG between the end of the S wave (the J
point) and the beginning of the T wave

KOKAINSKA KARDIOMIOPATIJA — PRIKAZ SLUCAJA

Georgiev Antonio, Zhivadinovik Julija’

'PZO Kardiologija — Prima, MIT Univerzitet, Skoplje, R Makedonija
? Institut za anatomiju, Univerzitet “Sv. Cirilo i Metodije”, Medicinski fakultet, Skoplje, R Makedonija

Kokain je druga najc¢esce koriS¢ena droga u sve-
tu. Upotreba ove droge je naj¢eséi uzrok smrti kod ko-
risnika droge. Upotreba kokaina daje akutne i hro-
ni¢ne komplikacije. Naj¢es$c¢e afektirani sistem u ¢o-
vekovom organizmu je kardiovaskularni sistem. Ko-
kainska kardiomiopatija moze biti izazvana konzumi-
ranjem kokaina.

Ovaj c¢lanak predstavlja slucaj dvadesetcetvorogodi-
$njeg muskarca s reverzibilnom kokainskom kardiomiopa-
tijom, Sto predstavlja prvi takav u Republici Makedoniji.
Nalazi klini¢kog pregleda, laboratorijskih analiza, rendgen-
grafije srca 1 pluca, ultrazvuka srca 1 tretman su prikazani.

Kljucne reci: kokain, reverzibilna kokainska kar-
diomiopatija, dijagnoza, le¢enje.
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SANAMED je medicinski ¢asopis osnovan 2006.
godine. Casopis objavljuje: originalne nauéne i struéne
¢lanke, prikaze bolesnika, revijske radove, pisma ured-
niku, ¢lanke iz istorije medicine, prikaz objavljenih
knjiga i druge medicinske informacije.

Rukopise slati na adresu:

Prim. dr Avdo Cerani¢,

(za Sanamed)

Ul. Palih boraca 52, 36300 Novi Pazar
Email: sanamednp2006@gmail.com
www.sanamed.rs

Prispeli rukopis Uredivacki odbor $alje recenzen-
tima radi stru¢ne procene. Ukoliko recenzenti predloze
izmene ili dopune, kopija recenzije se dostavlja autoru
s molbom da unese traZene izmene u tekst rada ili da
argumentovano obrazlozi svoje neslaganje s primed-
bama recenzenta. Kona¢nu odluku o prihvatanju rada
za Stampu donosi glavni i odgovorni urednik.

Za objavljene radove se ne isplacuje honorar, a
autorska prava se prenose na izdavaca. Rukopisi i pri-
lozi se ne vracaju. Za reprodukciju ili ponovno obja-
vljivanje nekog segmenta rada publikovanog u Sana-
medu neophodna je saglasnost izdavaca.

Casopis se §tampa na srpskom jeziku, sa kratkim
sadrzajem prevedenim na engleski jezik. Radovi stra-
nih autora se §tampaju na engleskom jeziku sa kratkim
sadrzajem na srpskom i engleskom jeziku.

OPSTA UPUTSTVA

Rukopis treba poslati u tri primerka, otkucan jedno-
strano na beloj hartiji formata A4. Tekst rada kucati u pro-
gramu za obradu teksta Word, latinicom, sa dvostrukim
proredom, isklju¢ivo fontom 7imes New Roman i veli¢i-
nom slova 12 tacaka (12 pt). Sve margine podesiti na 25
mm, a tekst kucati sa levim poravnanjem i uvlac¢enjem
svakog pasusa za 10 mm, bez deljenja reci (hifenacije).

Rukopis mora biti organizovan na sleded¢i nacin:
naslovna strana, sazetak na srpskom jeziku, sazetak na
engleskom jeziku, kljuéne reci, uvod, cilj rada, bole-
snici 1 metodi/materijal 1 metodi, rezultati, diskusija,
zakljucak, literatura, tabele, legende za slike i slike.

Svaki deo rukopisa (naslovna strana, itd.) mora
poceti na posebnoj strani. Sve strane moraju biti nume-
risane po redosledu, po¢ev od naslovne strane. Prezime
prvog autora se mora otkucati u gornjem desnom uglu
svake stranice. Podaci o korisc¢enoj literaturi u tekstu
oznacavaju se arapskim brojevima u zagradama, i to
onim redosledom kojim se pojavljuju u tekstu.

Obim rukopisa. Celokupni rukopis rada, koji ¢i-
ne naslovna strana, kratak sadrzaj, tekst rada, spisak li-
terature, svi prilozi, odnosno potpisi za njih i legenda
(tabele, slike, grafikoni, sheme, crtezi), naslovna stra-
na i sazetak na engleskom jeziku, mora iznositi za ori-
ginalni rad, saopstenje, rad iz istorije medicine i pre-
gled literature do 5.000 reci, a za prikaz bolesnika, rad
za praksu, edukativni ¢lanak do 3.000 reci; radovi za
ostale rubrike moraju imati do 1.500 reci.

Provera broja re¢i u dokumentu moze se izvrsiti u
programu Word kroz podmeni Tools-Word Count ili Fi-
le-Properties-Statistics.

Sva merenja, izuzev krvnog pritiska, moraju biti
izrazena u internacionalnim SI jedinicama, a ako je
neophodno, i u konvencionalnim jedinicama (u zagra-
di). Za lekove se moraju koristiti generi¢ka imena. Za-
Sticena imena se mogu dodati u zagradi.

Savetujemo autore da sacuvaju bar jednu kopiju
rukopisa za sebe. SANAMED nije odgovoran ako se
rukopis izgubi u posti.

Naslovna strana. Naslovna strana sadrZi naslov ra-
da, kratak naslov rada (do 50 slovnih mesta), puna prezi-
mena i imena svih autora, naziv i mesto institucije u ko-
joj je rad izvr$en, zahvalnost za pomo¢ u izvr$enju rada
(ako je ima), objasnjenje skrac¢enica koje su koris¢ene u
tekstu (ako ih je bilo) i u donjem desnom uglu ime i
adresu autora sa kojim ¢e se obavljati korespondencija.

Naslov rada treba da bude sazet, ali informativan.

Ako je potrebno, moZe se dodati i podnaslov.

Kratak naslov treba da sadrZi najbitnije informaci-
je iz punog naslova rada, ali ne sme biti duzi od 50
slovnih mesta.

Ako je bilo materijalne ili neke druge pomo¢i u iz-
radi rada, onda se moze sazeto izreéi zahvalnost osoba-
ma ili institucijama koje su tu pomo¢ pruzile.
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Treba otkucati listu svih skrac¢enica upotrebljenih
u tekstu. Lista mora biti uredena po abecednom redu
pri ¢emu svaku skracenicu sledi obja$njenje. Uopste,
skracenice treba izbegavati, ako nisu neophodne.

U donjem desnom uglu naslovne strane treba ot-
kucati ime i prezime, telefonski broj, broj faksa i ta¢nu
adresu autora sa kojim ce se obavljati korespodencija.

Stranica sa sazetkom. Sazetak mora imati do 350
re¢i. Treba koncizno da iskaze cilj, rezultate 1 zaklju-
¢ak rada koji je opisan u rukopisu. Sazetak ne moze sa-
drzati skracenice, fusnote i reference.

Kljucne reci. Ispod sazetka treba navesti 3 do 8
kljuénih re¢i koje su potrebne za indeksiranje rada. U
izboru klju¢nih reci koristiti Medical Subject Headings
— MeSH.

Stranica sa saZzetkom na engleskom jeziku. Tre-
ba da sadrzi pun naslov rada na engleskom jeziku, kra-
tak naslov rada na engleskom jeziku, naziv institucije
gde je rad uraden na engleskom jeziku, tekst sazetka na
engleskom jeziku i kljuéne re¢i na engleskom jeziku.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Primeri:

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

Spates ST, Mellette JR, Fitzpatrick J. Metastatic

basal cell carcinoma. J Dermatol Surg 2003; 29:

650-652.

2. Knjiga:

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

3. Poglavlje ili ¢lanak u knjizi:

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

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

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

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

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

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

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

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

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

TroSkovi pripreme rada

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

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

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

Za sva dalja uputstva i informacije kontaktirajte
Urednistvo.

Napomena. Rad koji ne ispunjava uslove ovog
uputstva ne moze biti upucen na recenziju i bi¢e vracen
autorima da ga dopune i isprave. Pridrzavanjem uput-
stva za pisanje rada za SANAMED znatno ¢e se skratiti
vreme celokupnog procesa do objavljivanja rada u Ca-
sopisu, $to ¢e pozitivno uticati na kvalitet i redovnost
izlaZenja svezaka.
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