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A word from the guest editor

/ Re~ gostuju}eg urednika
Po{tovani ~itaoci,

Izuzetna mi je ~ast i zadovoljstvo biti jedan od gostuju}ih ured-
nika decembarskog broja ~asopisa Sanamed koji je pred Vama.

U ovom broju donosimo nekoliko nau~nih i stru~nih rado-
va doktora medicine i doktora stomatologije iz Hrvatske sa `e-
ljom da predstavimo na{ rad. Posebna mi je `elja bila predstaviti
stomatologiju kao struku koja se ne bavi samo zubima, ve} kao
struku koja le~i i rehabilituje sve strukture u usnoj {upljini (zube,
parodont, vili~ne kosti, temporomandibularne zglobove, sluznice
i pljuva~ne `lezde), orofacijalni bol i oralne manifestacije si-
stemskih bolesti.Oduvek je poznat izraz „Usta su ogledalo zdra-
vlja“. Da bi uspe{no le~ili pacijenta doktori stomatologije mora-
ju imati puno medicinskog znanja, no i doktori medicine trebaju
biti upoznati s komplikacijama sistemskih bolesti u usnoj {upljini
kao i uticajem oralnih bolesti na op{te zdravlje. Odatle proizilazi
jo{ jedan slogan „Nema op{teg zdravlja bez oralnog zdravlja“.

Sanamed je ~asopis, koji objavljuje radove iz podru~ja medi-
cine, stomatologije i farmacije, u kojem }e zanimljive i pou~ne ~lan-
ke na}i stru~njaci iz razli~itih podru~ja. Prednost ovakvih ~asopisa
je {to ~itatelji imaju dostupne radove iz razli~itih specijalnosti ~ime
pro{iruju svoja znanja. Nadam se da }ete i u ovom broju na}i zani-
mljive tekstove.

Zahvaljujem svim autorima i recenzentima na ulo`enom
trudu i vremenu. I na kraju velika zahvalnost uredni~kom timu na
pozivu da sudelujem u realizaciji ovog broja ~asopisa {to je pro-
teklo u prijateljskoj, saradni~koj i pozitivnoj atmosferi.

Uz `elju za jo{ puno uspe{nih brojeva koji }e na}i brojne ~i-
tatelje i podsta}i ih da i sami napi{u ~lanak za Sanamed te

lep pozdrav,

Vanr. prof. Miranda Muhvi} Urek, dr. med. dent.

Specijalista oralne patologije

Stomatolo{ki fakultet Univerziteta u Rijeci,

Rijeka, Hrvatska

* * *

Dear Readers,

It is my great honor and pleasure to be one of the guest edi-
tors of the Sanamed Journal December Issue that you have in front
of you.

In this issue we bring you the scientific and professional
articles of medical doctors and dentists from Croatia with the
wish to present our work. It is my special wish to present Denti-
stry as a profession that is not working only on the field of teeth,
but also profession that cures and rehabilitates all the structures

in the oral cavity (teeth, periodontal tissues, temporomandibular
joints, bone of the jaws, oral mucosa and salivary glands), mana-
ges orofacial pain and oral manifestations of the systemic disea-
ses. “Mouth is the mirror of the health” is a well known proverb.

In order to successfully treat patients, dentists have to use
their medical training. Also, doctors have to be acquainted with the
complications of systemic diseases and their oral manifestations as
well as the influence of oral diseases on the general health. From
this emerges another proverb: “There is no general health without
oral health“.

Sanamed is a Journal that publishes articles in the field of Me-
dicine, Dentistry and Pharmacology that can be of interest for ex-
perts of various fields. The advantage of this type of Journals is that
readers have the access to articles of various expert fields that open
their views and knowledge. I hope that you will find in this issue inte-
resting articles.

I thank the all authors and reviewers on the invested effort
and time. At the and I want to thank the Editorial Team on the
call to participate in the production of this Journal Issue, that we
passed in the friendly, cooperative and positive environment.

It is my sincere wish to have a lot of successful issues that
will find its way to the readers and encourage them to write their
own article for the Sanamed Journal.

Sincerely yours,

Assoc. Prof. Miranda Muhvi} Urek, DMD, PhD

Specialist of Oral Pathology

School of Dental Medicine,

University of Rijeka

Rijeka, Croatia



A word from the guest editor

/ Re~ gostuju}eg urednika
Kada sam od strane uredni{tva zamoljen da budem Gost

urednik ovogodi{njeg decembarskog broja ~asopisa Sanamed
osetio sam radost i poverenje. Taj predlog sam shvatio kao uva-
`avanje kao ~lana nau~nog saveta ~asopisa, kao recenzenta i
uva`avanje mojih stru~nih i nau~nih radova koji su do sada obja-
vljeni u ovom ~asopisu.

Bez mnogo razmi{ljanja i sa posebnim zadovoljstvom po-
ziv sam prihvatio. Poziv sam prihvatio jer smatram da je ~asopis
Sanemed za kratko vreme stasao u jedan ugledan medicinski ~a-
sopis o kome se zna i o kome se pri~a. To je medicinski nau~ni ~a-
sopis osnovan 2006. godine. Po ugledu na monogo starije medi-
cinske ~asopise u „Sanamedu“ se objavljuju originalni nau~ni i
stru~ni radovi, prikazi bolesnika, pregledi literature, ~lanci iz
istorije medicine, prikazi objavljenih knjiga, pisma uredni{tvu,
kao i druge medicinske informacije. Radovi pristigli na adresu
~asopisa podle`u anonimnoj recenziji, a ~asopis izlazi tri puta
godi{nje. Novi brojevi ~asopisa Sanamed dostupni su i u elek-
tronskom obliku, na sajtu ~asopisa. ^asopis je indeksiran u veli-
kom broju citatnih baza i ima kategorizaciju MK52 sa tendenci-
jom daljeg napredovanja.

Ono {to `elim posebno ista}i to je moje divljenje Uredni-
{tvu, a posebno glavnom uredniku ~asopisa i onom manjem broju
ljudi oko njega koji su svojim entuzijazmom i svojim samopre-
gornim radom uspeli da ovaj ~asopis dovedu do onog nivoa koji
on ima danas. Naime, sasvim je druga~ije, slobodno mogu re}i
mnogo je lak{e, izdavati jedan stru~ni ~asopis u velikom gradu u
nekom univerzitetskom centru, nego {to je to u ovom slu~aju. Me-
|utim, ovde se pokazuje da volja za radom i pamet uvek pobe|u-
ju. Zato sam siguran da }e Izdava~ ~asopisa Udru`enje lekara
Sanamed, Novi Pazar, istrajati u svom naporu i da }e ovaj ~aso-
pis tek pokazati svoje vrednosti i zauzeti jo{ vi{e mesto me|u me-
dicinskim nau~nim ~asopisima.

Na kraju zahvaljujem se uredni{tvu {to mi je ukazalo }ast da
budem gost urednik ovog broja ~asopisa i iskreno Vam `elim dalji
uspe{an rad u prezentaciji stru~ne i nau~ne medicinske misli.

Prof. dr Milo{ Jovanovi},
Klinika za o~ne bolesti, KCS Beograd

Medicinski fakultet Beograd, Srbija

* * *

When the Editors invited me to be responsible for Decem-
ber 2015 issue of Sanamed Journal as a Guest Editor, I felt joy
and trust. I took that proposal as sincere appreciation for the ef-
fort I have made as a member of the Journal’s Scientific Council,
as a reviewer and as author by publishing scientific papers in this
journal.

Without hesitation and with great pleasure I have accepted
the invitation, especially because I believe that the Sanemed Jou-
rnal has grown into respected, well known medical journal. SA-
NAMED is a Peer-Reviewed medical journal founded in 2006.
The journal publishes: original articles, case reports, literature
reviews, articles on history of medicine, articles for practitio-
ners, book reviews, letters to the editor, and other medical infor-
mation. Papers, received to the address of the Journal, are liable
to anonymous reviews. The journal is published both in Electro-
nic and Print format, three times a year. The journal is indexed in
many citation bases and is categorized as MK52, with the ten-
dency of further progress.

I would like to particularly emphasize my admiration for
the Editorial Board, especially for the Chief Editor and his asso-
ciates, small number of people, who have managed to bring this
Journal to the level he has today with their enthusiasm and their
self-sacrificing work . It is quite different, in fact I can freely say
it is much easier to publish a journal in a large city, in a univer-
sity center. However, it is clear that the will to work out and intel-
ligence always win.

I’m quite shure that the Journal publisher, Association of
medical doctors “Sanamed” Novi Pazar, will persist in their ef-
forts and that this Journal will yet demonstrate its value and take
even higher place among medical journals.

Prof dr Milo{ Jovanovi}
Eye Clinic, Clinical Center of Serbia, Belgrade, Serbia

Faculty of Medicine, University of Belgrade, Serbia



A word from the editor
Respected,

a word from the editor is not a pure formality to ful-

fill this page. For me, it is an obligation to address,

primarily the reader, and then the authors who par-

ticipate actively in the development of the Sanamed

Journal.

The Journal itself is a treasury of news from va-

rious fields of medicine that our authors write, and

it all goes through a double blind review, and only

some of papers get the green light to be published.

The closest team of people, members of Sana-

med Editorial Team, are always active and never

are satisfied by the previous issue. That’s why we

have continuous quality improvement. Our first,

and I think the second issue(year 2006 and 2007)

were consisted of thematic papers, but it was a pro-

blem to collect enough papers that fit into the prop-

ositions of the Journal. So, we have changed the po-

licy and gave freedom to all interested authors to

write about everything that plain as individuals be-

lieve is the important novelty in medicine. That is

why our Journal has became a free expression of

medical word.

As an editor, I try not to be a critic. But someti-

mes I cannot avoid it, at least not to express criti-

cism through my dissatisfaction in the part that re-

fers to the desire to see more people who are unique

active participants in medical activity.

People just do not like to be criticized for pas-

sivity. Medicine is the science that does not allow to

stagnate. Medicine requires work that explores unk-

nown, exclude what is unconfirmed, and as someo-

ne said, a healthy don’t need a little bit of medicine

to maintain “a healthy mind in a healthy body”.

Today, this idea lost its luster, because in every

place you can be threatened by various cosmic radi-

ation, various harmful effects of the products of the

human mind and disorder. The man is placed, with-

out his will, in the role of guinea pig, not knowing

that the executor eventually becomes the same.

The Medicine still has great challenges. Exclu-

ding the known dangerous diseases which the Medi-

cine has won, an epidemic of malignant diseases is

on the scene. Unfortunately, as the elite, we are not

active enough in emphasizing the importance of the

struggle, with medically proven reasons, against

those who produce all these destructive factors

which, when exposed to, are leading to a growing

number of patients. This is the reason that we are

here, in the activities of finding the new formula for

health. Science did not give a closing word. And sci-

ence, in the form of research and innovation, will

never end.

Stay healthy!

With respect,

Prim. dr Avdo Ceranic

Editor in chief



Rije~ urednika
Po{tovani,

rije~ urednika nije puka formalnost kako bi se ispu-

nila ova stranica. Ona za mene predstavlja obavezu

da se obratim prije svega ~itaocu, a potom, s po{to-

vanjem autorima radova koji aktivno u~estvuju u iz-

radi ~asopisa.

^asopis, sam po sebi ~ini riznicu novosti iz ra-

znih oblasti medicine koje na{i autori pi{u, i sve to

pro|e kroz duplu slijepu recenziju, i tek neki od njih

dobiju zeleno svjetlo da budu objavljeni.

Naju`i tim ljudi koji ure|uje ovaj ~asopis je

stalno aktivan i nikada se ne zadovoljava onim pret-

hodnim. Zato mi i imamo kontinuirani uspon, i sva-

ke godine se desi odre|eni skok u kvalitetu i i nije-

smo monotoni.

Na{ prvi, i mislim drugi broj (iz 2006. i 2007.

godine) ~inili su tematski objavljeni radovi, ali nam

je bio problem to {to smo dobijali radove koji se ni-

jesu uklapali u programsku {emu. Zato smo promi-

jenili politiku ure|ivanja i dali slobodu svim zainte-

resovanim da pi{u o svemu onome {to pojedinac

smatra da je novost iz medicine. Zbog toga je na{

~asopis i postao slobodni izraz medicinske rije~i, i

mislim da ga rado svi prelistavaju i mnogi su ga ve}

upoznali.

Kao urednik, trudim se da ne budem kriti~ar.

Me|utim, ponekad ne mogu da izbegnem to da ba-

rem ne iska`em kritiku kroz svoje nezadovoljstvo u

onom dijelu koji se odnosi na `elju da je {to vi{e lju-

di koji su originali aktivnog u~e{}a u medicinskoj

djelatnosti.

Ljudi ba{ i ne vole da ih neko kritikuje zbog pa-

sivnosti. Medicina po najvi{e od svih nauka ne trpi

da se stoji u mjestu. Medicina tra`i rad koji istra`u-

je ono {to nije poznato, isklju~uje ono {to je nepo-

tvr|eno, a kako bi neko rekao, zdravom ne treba sa-

mo malo medicine kako bi odr`ao u zdravom tijelu

zdrav duh.

Danas je ova misao izgubila sjaj jer na svakom

mjestu mo`ete biti ugro`eni od raznih kosmi~kih

zra~enja, od raznih {tetnih uticaja produkata ljud-

skog uma i poreme}aja razuma koji je ~ovjeka sta-

vio, bez njegove volje u ulogu zamor~eta, ne znaju}i

da egzekutor na kraju postaje to isto.

Danas medicina ima velike izazove jer od beza-

zlene epidemije gripa koja je do skoro bila glavni pro-

blem u masovnim tranzitornim oboljevanjima, i kada

se izuzmu poznate opasne bolesti sa kojima se medici-

na izborila, taman kada se pomislilo da je na pomolu

jedno zdravo svjetsko dru{tvo, odjednom je na sceni

velika svojevrsna epidemija malignih bolesti.

Na `alost, kao elita, malo se isti~emo u borbi

da se medicinski dokazanim razlozima suprotstavi-

mo onima koji slijepo proizvode sve te razorne fak-

tore kojima kada se izlo`imo, na ovoj sada maloj

planeti Zemlji, dovode do sve ve}eg broja obolelih.

Eto razloga da smo tu u aktivnostima za nove for-

mule za o~uvanje zdravlja. Nauka nije sve rekla. A

nauci, u formi istra`ivanja i inovacija, nikad ne}e

biti kraja.

Zdravi bili.

Avdo ]erani}
Glavni i odgovorni urednik







THE EFFECT OF FLUCONAZOLE AND AMPHOTERICIN B

ON MACROPHAGE FUNCTIONS
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Abstract: Background: Different antimicrobial
drugs inhibit functions of the microbial cells but, un-
fortunately, some of these drugs can also affect the host
cells, including macrophages. Since these cells repre-
sent the baseline defense against microbial agents, it is
important that they are fully activated.

Materials and Methods: In the present study we
investigated the effect of amphotericin B and flucona-
zole on the functions of peritoneal macrophages from
Balb/c mice treated with these antimycotics. For each
antimycotic the therapeutic dose used in clinical prac-
tice (calculated on the mouse body weight) and
two-fold higher doses were administered intraperito-
neally once a day for three consecutive days. The con-
trol group was treated with saline in the same way. Fo-
ur different tests, candidacidal assay, nitroblue tetrazo-
lium test, adherence capability and phagocytic capabil-
ity, were used to determine macrophage functions.

Results: Our results confirmed positive effect of
high dose amphotericin B on phagocytic capability
(31.00 ± 4.46%), metabolic changes (27.93 ± 6.63%)
and adherence capacity (59.24 ± 8.67%). Lower doses
of drug amphotericin B (2 mg/kg) significantly increa-
sed the adherence index of macrophages (71.99 ±
5.55%) and intensity of the NBT intracellular reduc-
tion (30.20 ± 3.83%). Maximum dose of fluconazole
expressed significantly higher phagocytic index (30.77
± 2.17%), metabolic changes (24.00 ± 4.07%) and can-
didacidal activities (27.73 ± 6.73%), while lower doses
of fluconazole (15 mg/kg) significantly increased the
adherence index of macrophages (75.58 ± 5.47%) as
well as the phagocytic index (29.23 ± 2.40%). Other
results were similar as in control group.

Conclusion: Positive immunomodulatory effects
of fluconazole and amphotericin B may be clinically
relevant especially in compromised patients who are
predisposed to opportunistic fungal infections and re-

quire a long-term antimycotic therapy. Synergistic ac-
tion of macrophages and antimycotics can influence
the course of disorders related to immune suppression.

Key words: Amphotericin B, fluconazole, mac-
rophage functions.

INTRODUCTION

Fungal infections pose a growing medical prob-
lem because of the markedly increased numbers of im-
munologically compromised patients due to human
immunodeficiency virus, cancer chemotherapy, bone
marrow transplantation or other debilitating conditions
(1, 2). These infections are commonly associated with
significant morbidity and mortality. Many of these in-
fections are caused by, in normal conditions, harmless
fungi. The most common infection associated with this
group of patients is candidiasis (3–5). Resistance to
fungal infections is based on cell-mediated immunity.
Macrophages play a key role in the host immune sys-
tem. They act as a barrier against microbial invasion
and dissemination. Their ability to be mobilized into
infectious sites from bone marrow and blood, as well as
their competence for phagocytosis and killing of mic-
roorganisms is often decisive in determining the outco-
me of infection (1, 6–8). Once activated, they act di-
rectly by destroying bacteria, parasites, viruses, fungi
and tumor cells with reactive oxidants and hydrolytic
enzymes, or indirectly by releasing specific mediators
such as interleukin-1, tumor necrosis factor-alpha and
others which can regulate other cells’ activities. They
are also responsible for processing the antigens and
presenting the digested peptides to lymphocytes, while
playing the leading role in damage repair (9–11). How-
ever, chemotherapeutic agents, corticosteroids, and ra-
diation, disrupt these defense mechanisms. If patients
are to survive infections associated with neutropenia
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and other compromises in host defense due to use of
these therapies, it is important to reverse or at least les-
sen immunosuppresion in this patients (2, 4).

Fungal infections are treated with antifungal
drugs. Antifungal agents which are available for treat-
ment of these infections are the polyenes, the azoles
and the echinocandins (12–14). Polyene antifungal
drug amphotericin B is a standard therapy for invasive
Candida infections, but high frequency of renal toxic-
ity limits its use. Recently, newer lipid formulations of
amphotericin B with less adverse effects and activities
similar to that of standard amphotericin B have become
available (15). The triazole fluconazole is a leading
drug to prevent and to treat candidal infections. This
drug displays predictable pharmacokinetics and an ex-
cellent tolerance profile in all groups of patients
(12–14, 16).

Different antimicrobial drugs inhibit functions of
the microbial cells but, unfortunately, some of these
drugs can also affect the host cells, including macrop-
hages. Since these cells represent the baseline of defen-
se against microbial agents, it is important that these
cells are fully activated (14, 15).

The aim of this study was to investigate the effect of
amphotericin B and fluconazole on macrophage functi-
ons (adherence, phagocytosis, intracellular killing and di-
gestion of the drug) on experimental mouse model.

MATERIALS AND METHODS

Animals. Female BALB/c mice, 9 weeks old (ob-
tained from the Medical Faculty, University of Rijeka)
were used in this study. They were randomly divided in
five groups each containing five animal. The animals
were kept in plastic cages and were given standard lab-
oratory rodent food and water ad libidum. The Ethical
Committee of the Medical Faculty University of Rije-
ka approved the study and all procedures using mice.

Antimycotics. Two antifungal drugs Amphoteri-
cin-B (Amphotericin-B, Bristol-Myers Squibb, Woer-
den, The Netherlands) and fluconazole (Diflucan, Pfi-
zer, Ambroise, France) were tested.

For each antimycotic, the therapeutic dose used in
clinical practice (calculated on the mouse body weight)
and twofold higher dose were administrated intraperi-
toneally once a day, for three consecutive days. Stan-
dard preparation of amphotericin B was given in doses
of 2 mg/kg/day and 4 mg/kg/day while fluconazole
was administrated in doses of 15 and 30 mg/kg/day.
Control group was treated with saline (0,85% NaCl) in
the same way.

Peritoneal macrophages. 24 h after receiving the
last dose of the antimycotic, the animals were sacrifi-
ced by cervical dislocation. Peritoneal macrophages

were obtained after the peritoneal cavity was washed
with 4 ml of RPMI medium (Institute of Immunology,
Zagreb, Croatia). The injected medium containing pe-
ritoneal cells was slowly aspirated. Quantitative analy-
sis of the cell suspension was performed immediately
after collection in a Neubauer chamber.

Macrophage adherence assay. Two plastic test tu-
bes (16 x 160 mm) were filled with 0.2 ml of the same
cell suspension. The tubes were incubated for 2 hours in
a horizontal position at 37 °C in a humidified atmosphe-
re. After gentle removal, the number of nonadherent
macrophages was counted in a Neubauer chamber. The
results were expressed as the adherence index (AI).

Phagocytic assay. Two plastic rings, 2 mm high and
16 mm in diameter, were stuck with paraffin onto micro-
scopic slides. The wells were filled with the cell suspen-
sion containing peritoneal macrophages in RPMI medi-
um and heat killed Candida albicans. The wells were
covered with cover slips and incubated at 37 °C for 30
minutes in a humid atmosphere. After incubation the co-
ver slips were removed and the liquid was decanted. The
plastic rings were removed and the slides were dried,
stained with Wright’s stain and examined with immer-
sion. The total number of macrophages and the percent-
age of ingested Candida albicans were counted. More
than 100 cells per each well were counted. The results
were expressed as phagocytic index (PI).

Candidacidal assay. Plastic tubes were filled with
0.1 ml of cell suspension and 0.005 ml suspension of
viable Candida albicans. The tubes were then incuba-
ted at 37 °C for one hour in a humid atmosphere. After
incubation, the suspension was treated with cold distil-
led water for 15 minutes to cause cells lysis. Light mic-
roscopic examination showed blue killed Candida

while the alive ones remained were colorless. Free
Candida albicans was colored with Tripan blue. More
than 300 Candida were counted and the results were
expressed as percentage of killed Candida albicans at
100 microorganisms.

Nitroblue tetrazolium (NBT)-dye assay. NBT-as-
say expresses metabolic changes in the macrophages
after phagocytosis foreign particles. Metabolic chan-
ges include reduction of the colorless NBT in the cyto-
plasm of macrophages in black color formasan. Plastic
tubes were filled with 200 �l of the cell suspension and
200 �l of the nitroblue tetrazolium. The tubes were
then incubated at 35E C for 15 minutes in a humid at-
mosphere and for 15 minutes at room temperature. The
suspension was then placed on microscopic slides and
dried. Immediately after, dried slides were stained with
Wright’s stain and examined with immersion. The total
number of macrophages and the percentage of forma-
san positive cells with blue or black inclusions were
determined. More than 100 cells per slides were coun-
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ted. Results were expressed as percentage of NBT pos-
itive cells.

Comparison between groups was performed by
Student t-test. Results are expressed as mean and stan-
dard deviation. The level of significance was set at 0.05.

All animal experiments were carried out in accor-
dance with Policies and Guidelines for the Care and
Use Laboratory Animals. All effort was made to mini-
mize animal suffering.

RESULTS

The effect of fluconazole

on macrophage functions

Our results showed that lower dose of fluconazole
(15 mg/kg) significantly increased the adherence index
of macrophages (75.58 ± 5.47%) as well as the pha-
gocytic index (29.23 ± 2.40%), but did not demonstrate
any major alteration in C. albicans killing assay and
NBT intracellular reduction.

Macrophages treated with maximum dose (30
mg/kg) of fluconazole had significantly higher pha-
gocytic index (30.77 ± 2.17%), metabolic changes
(24.00 ± 4.07%) and candidacidal activities (27.73 ±
6.73%) comparing to control group (p � 0.05).

The effect of amphotericin B
on macrophage functions

Lower doses of drug amphotericin B (2 mg/kg)
significantly increased the adherence index of macrop-
hages (71.99 ± 5.55%) and intensity of the NBT intra-
cellular reduction (30.20 ± 3.83%), while other results
were similar to the control group.

Treatment of macrophages with higher dose of
amphotericin B (4 mg/kg) showed that phagocytic ca-
pability (31.00 ± 4.46%), metabolic changes (27.93 ±
6.63%) and adherence capacity (59.24 ± 8.67%) were
increased significantly.

Results are summarized in Table 1.

DISCUSION

The host response to fungal infections requires
co-actions of immune system and antifungal drugs to
effectively clear the microorganisms. Antifungal drugs
may have broad immunomodulatory properties. Cyto-
kines, effector cells, and antifungals appear to work
synergistically to oppose fungal growth. Positive im-
munomodulatory effects of antifungal drugs may be
clinically relevant, especially in compromised patients
who are predisposed to opportunistic fungal infections
and require a long-term antimycotic therapy (17).

In this study, the most commonly used antifungal
drugs were studied for their impact on different mac-
rophage functions. Several studies examined the influ-
ence of fluconazole on macrophage activity against
Candida. It appears that the presence of macrophages
provides synergistic activity with fluconazole against
Candida isolates (14). Garcha presented the data that
indicate that the combination of two fungistatic agents,
fluconazole and macrophages, can synergize for signi-
ficant anticandidal activity, especially against flucona-
zole-susceptible isolates (18). In contrast, investigation
presented by Yamaguchi et al. suggested that fluconazo-
le had no immunological effect (19). Results of our in-
vestigation confirmed synergic activity of as a stimulant
on phagocytosis, oxidative burst and microbicidal activ-
ity using both fluconazole and macrophages in immune
response. We found that fluconazole acted maximum
dose and lower dose of fluconazole, although better re-
sults were obtained with maximum dose. Fidan and his
co-workers concluded in their research that fluconazole
has an immunomodulatory effect connected with the
presence of different cytokines (17).

It is well known that Amphotericin B has an im-
munostimulatory effect to macrophages and enhances
their function (17, 19). It also has a stimulatory effect
on macrophages to produce cytokine tumor necrosis
factor alpha (TNF-�) which may be responsible for the
immunomodulatory effects of Amphotericin B (20).
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Adherence
index (AI)

Phagocytic
index (PI)

NBT-dye assay
(%)

Candidacidal
assay (%)

Control 62.21 ± 14.26 22.95 ± 3.55 20.93 ± 1.71 14.10 ± 623

Fluconazole (15 mg/kg/day) 75.58 ± 5.47* 29.23 ± 2.40* 19.20 ± 3.52 11.40 ± 4.40

Fluconazole (30 mg/kg/day) 68.84 ± 8.68 30.77 ± 2.17* 24.00 ± 4.07* 27.73 ± 6.73*

AmphotericinB (2 mg/kg/day) 71.99 ± 5.55* 22.67 ± 3.32 30.20 ± 3.83* 11.13 ± 4.51

AmphotericinB (4 mg/kg/day) 59.24 ± 8.67* 31.00 ± 4.46* 27.93 ± 6.63* 12.60 ± 4.65

Values are expressed as mean ± SD from each group. Student t-test was used to compare data among the groups.
* Significant increased functions comparing to control group at level p < 0.05.

Table 1. Adherence index, Phagocytic index, NBT-dye assay and Candidacidal assay

for amphotericin B and fluconazole



We confirmed that both doses of amphotericin B had
effect on macrophages, increasing significantly their
phagocytic ability and oxidative burst. Our results are
also in correlation with the results obtained by Yama-
guchi who concluded that amphotericin B has a profo-
und effect on macrophages in vitro and in vivo, and
that this action is mediated by cytokines (19).

Antifungals used to treat infections, especially in
immunocompromised patients, could have a potent an-
timicrobial effect to fungi and positive impact on host
defense mechanisms such as macrophage functions.

CONCLUSION

It is preferable that drugs used have a slightly sti-
mulatory, rather than an immunosuppressive effect on

the cells of the immune system. Since some drugs can
suppress macrophage functions, it would be appropria-
te to determine susceptibility of microorganisms to a
certain drug since even minor immunosuppressive ef-
fect can additionally complicate the course of the dise-
ase. Recent investigation suggested that macrophage
functions are connected with activation of different
cytokines but further studies should be carried out in
order to understand better the mechanism by which tar-
get host cells react in response to immunomodulators.

Abbreviations:

AI — adherence index
NBT assay — Nitroblue tetrazolium dye assay
TNF-� — tumor necrosis factor alpha
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U^INAK FLUKONAZOLA I AMFOTERICINA B NA FUNKCIJE MAKROFAGA
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2
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Uvod: Razli~iti antimikrobni lekovi inhibiraju
funkcije mikroorganizama, na`alost deluju i na }elije
doma}ina, uklju~uju}i i makrofage. Obzirom da su ma-
krofazi bazna linija odbrane organizma, potrebno je da
budu u potpunosti aktivirani.

Materijali i metode: U istra`ivaanju ispitivan je
u~inak flukonazola i amfotericina B na funkcije perito-
nealinih makrofaga Balb/c mi{eva. Za svaki antimi-
krobni lek kori{}ena je terapeutska doza i dvostruko
ve}a doza. Mi{evi su tretirani uzastopno tri dana. Kon-
trolna grupa mi{eva tretirana je s fiziolo{kim rastvo-
rom identi~nim postupkom. Da bi se odredila funkicija
makrofaga kori{}ena su ~etiri testa: kandidacidni test,
nitroblutetrazolijski test, sposobnost adherencije i fa-
gocitna sposobnost.

Rezultati: rezultati su potvrdili pozitivan u~inak
amfotericina B na fagocitozu (31.00 ± 4.46%), meta-
boli~ke promene (27.93 ± 6.63%) i sposobnost adhe-

rencije (59.24 ± 8.67%). Ni`a doza amfotericina B (2
mg/kg) zna~ajno pove}ava indeks adherencije makro-
faga (71.99 ± 5.55%) i metaboli~ke funkcije (30.20 ±
3.83%). Vi{a doza flukonazola zna~ajno pove}ava fa-
gocitni indeks (30.77 ± 2.17%), metaboli~ke aktivnosti
(24.00 ± 4.07%) i kandidacidne aktivnosti (27.73 ±
6.73%), dok ni`a doza flukonazola (15 mg/kg) zna~aj-
no pove}ava indeks adherencije (75.58 ± 5.47%) i fa-
gocotni indeks (29.23 ± 2.40%). Rezultati su sli~nii u
kontrolnoj grupi.

Zaklju~ak: Pozitivan imunomodulatorni u~inak
flukonazola i amfotericina B mo`e biti klini~ki zna~a-
jan kod imunolo{ki kompromitovanih bolesnika kod
kojih postoji predispozicija razvoja oportunisti~kih
gljivi~nih infekcija. Sinergisti~an u~inak makrofaga i
antimikotika mo`e uticati na razvoj i tok bolesti.

Klju~ne re~i: Amfotericin B, fluconazol, makro-
fagne funkcije.
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Abstract: Purpose: Assessment of complication
in surgery of complicated cataracts and option of post-
ponement of surgery.

Setting: Clinic for eye diseases, Clinical Centre
of Serbia

Methods: This was a retrospective observational
case series.

Results: In 16 patients subjected to cataract sur-
gery by method of phacoemulsification, three experi-
enced complications during surgery. Two experienced
rupture of posterior lens capsule and prolapse of the vi-
treous body, and one, expulsive hemorrhage. The vi-
sual acuity in all three patients was lesser than the preo-
perative visual acuity. In the second group of 16 pati-
ents, after having been acquainted with the survey, the
cataract surgery was postponed and the patients were
controlled after one year. The cataract progressed just
partially in certain patients and all the patients were sa-
tisfied with the status of their vision and did not de-
mand surgery.

CONCLUSIONS: Cataract surgery in complica-
ted cases may be accompanied by complications with
uncertain postoperative visual results. Therefore, in
patients with complicated cataracts and relatively pre-
served visual acuity, it is necessary to be careful with
proposing surgery and often obey their wish to postpo-
ne surgery. This should be done particularly with pati-
ents of advanced age, patients with poor general status
of life and in monoculuses.

Key words: Complicated cataracts; phacoemulsi-
fication; surgical complications; postponement of sur-
gery; ophthalmological control.

INTRODUCTION

One could say that presently cataract surgery has
almost reached perfection. This applies not only to sur-
gery (phacoemulsification), but also to postoperative

functional restoration using implantation of various in-
traocular lenses (IOL) (1, 2). It is also necessary to em-
phasize that operative and postoperative complications
are minimized. However, in spite of all this the operati-
ve and postoperative complications, although rare, can
happen and lead to serious impairment of sight in the
operated eye (3–10).

DECISION ON CATARACT SURGERY
IN SPECIAL CASES

The possibility of the appearance of unforeseen
complications during or after surgery is a reason for the
surgeon to take extreme care in proposing and underta-
king cataract surgery in certain specific cases. The pati-
ents know very little if anything about these complica-
tions. That is why the surgeon also needs to acquaint
them before surgery with the possibility that the cata-
ract surgery might not pass as well as they expect and
tell them that sometimes vision can be poorer after sur-
gery or may sometimes end in complete loss of vision.
Only after detailed information should the patient ma-
ke the final decision whether to undergo or postpone
surgery and take regular ophthalmological controls.
Particular attention needs to be paid with the following
patients: 1. patients who lack an eye (anophthalmos),
or cannot see with the eye for some other reason and a
cataract is present in the sole remaining eye. It is neces-
sary to consider well with such patients whether to ope-
rate or subject the patient to regular controls and moni-
tor further progression of the cataract. The following
patients fall under this category: a) still actively functi-
onal monoculuses with an incipient cataract in the sole
eye and visual acuity greater than 0.8 b) retired mono-
culus patients with a cataract and visual acuity greater
than 0.3 c) monoculuses in advanced years and poor
general state of health with visual acuity less than 0.3
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but still sufficient to perform basic daily living require-
ments 2. patients with a cataract in both eyes and vi-
sual acuity in the better eye greater than 0.6 but with
poor general state of health 3. patients with complica-
ted cataracts with a greater percentage of operative and
postoperative complications and visual acuity in the
better eye greater than 0.3.

We should explain to such patients that there is a
greater possibility of complications with cataract sur-
gery and the visual acuity might be worse after the sur-
gery. Simply put, they may have something to lose.
They should be suggested to avoid surgery and to re-
port regularly for ophthalmological follow-ups, and
only when the visual acuity is so weakened and repre-
sents serious daily disturbance, to undergo cataract sur-
gery. They simply have nothing to lose then.

MATERIAL AND METHODS

The present study was approved by the ethical
committee of the University Hospital Belgrade and in-
formed consent was obtained from each patient after
full explanation of the procedural nature.

Thirty-two patients with an increased possibility
of development of complications during cataract sur-
gery were examined at the Clinic for eye diseases, Cli-
nical Centre of Serbia. All the patients underwent pre-
vious detailed ophthalmological and internal-medical
examination and were provided with detailed explana-
tion of the nature of cataract surgery and the possible
benefit as well as possible operative and postoperative
complications. After that the patients were given the
questionnaire, which they read and answered the exist-
ing questions.

1. How well do you see?

a. well

b. relatively well
c. badly

2. How do you see in the distance?

a. well

b. recognition of image difficult
c. badly

3. Can you see to read? Do you see well enough to

read?

a. yes, without correction

b. yes, when using glasses for correction
c. cannot see even with correction

4. How well do you orient yourself in space?

a. well

b. with difficulty
c. badly

5. Do you want to undergo surgery?

a. no
b. if you advise
c. yes

6. Are you aware of the possibility of existence of

operative and postoperative complications we have di-

scussed that would lead to reduction of preoperative

vision or complete loss of vision?

a. yes
b. yes, partially
c. no

7. Did you have a chance to talk to anyone whose

operation did not end well?

a. yes
b. no

8. Do you wish to undergo surgery even after hav-

ing been acquainted in detail with the nature of the ope-

ration and possible complications?

a. I do not want to
b. I will postpone the surgery for later
c. I do want to

Following this, 16 patients decide to undergo cat-

aract surgery immediately and the other 16 were in fa-

vor of postponement of the surgery and accepted the

regular ophthalmological monitoring.

The patients which opted for surgery had phacoe-
mulsification and all the operations were made by an
experienced phaco surgeon (MJ). The follow-up of the
second group of patients who opted for postponed sur-
gery was performed after half a year and after a year.

This paper presents the results of surgery in the
first group of 16 operated patients and findings in the
second group of 16 patients, with particular review of
the state of the cataract, visual acuity and satisfaction
of the patient with the current state of vision.

RESULTS

In the first group of 16 operated patients (Table 1)
the operative course passed regularly with 13 patients,
and in 10 patients the achieved postoperative visual
acuity was normal 1.0, and in 3 patients below normal
due to some other accompanying eye disease. Howe-
ver, complications occurred in 3 patients during the
surgery, namely, rupture of the posterior lens capsule
with vitreous body prolapse in 2 patients (patients un-
der ordinal number 2 and 8), whereas in the third pati-
ent an expulsive hemorrhage occurred during the sur-
gery (patient under ordinal number 16). The postopera-
tive visual acuity in the first two patients was poorer
with respect to the preoperative and in the third patient
amaurosis occurred.



The second group of 16 patients opted after read-
ing the questions and providing the respective answers
in the survey not to undergo surgery (Table 2). At the
control examination 6 months later only 3 patients (un-
der numbers 7, 11, 13) experienced poorer vision by
just one line read on the Snellen chart and at the control
12 months later, whereas the visual acuity dropped by
one more line on the Snellen chart in 10 patients. How-
ever, all of them retained their decision to have regular
checkups and no surgery.

DISCUSSION

In the first group of 16 operated patients, with 13
the phacoemulsification passed without operative
complications. In 10 out of these 13 operated patients
the postoperative visual acuity was normal (1.0; 6/6),
whereas the postoperative visual acuity in 3 patients
was somewhat below normal due to other associated

ophthalmological diseases. In the patient under ordinal
number 10 the visual acuity was 0.6 due to degenerati-
ve myopic changes in the posterior eye pole, and in the
patient under ordinal number 12 and patient under or-
dinal number 13 the postoperative visual acuity was
0.7 and 0.6 respectively because of the change on the
optic nerve papilla due to open-angle glaucoma.

It is particularly important to note that in 3 pati-
ents complications occurred during phacoemulsifica-
tion, which resulted in decrease of vision with respect
to the patients’ vision prior to surgery. The patient un-
der ordinal number 2 in the Table, aged 81, had an early
cataract and high myopia in the right eye with visual
acuity of 0.2. There was a former injury of the eyeball
(rupture) which resulted in amaurosis. In other words,
this was a monoculus patient. During the phacoemulsi-
fication surgery of the right eye the posterior capsule
ruptured with a prolapse of the vitreous body. After the
definite surgical care the visual acuity was signifi-
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Table 1. Patients with complicated shape cataract which underwent phacoemulsification

Case Sex Age Ophthalmic diagnosis
Preoperative
VO end IOP

Surgeye
Postoperative
VO end IOP

complications

1 M 74
OD: Cat sen incip. PEX
OS: Pseudophakia. PEX

0,4
1,0

16,0
14,0

OD
1,0
1,0

14,0
14,0

without

2 F 81
OD: Cat sen incip. Myopia alta
OS: St. post rupturam bulbi

0,2
am

12,0
17,0

OD
1/60
am

11,0
16.0

Ruptura caps
post. Prol CV

3 M 76
OD: Gl. absolutum
OS: Cat sen incip

am
0,4

13,0
13,0

OS
am
1,0

13,0
11,0

without

4 M 82
OD: Cat sen incip
OS: Anophthalmus

0,3
/

14,0
/

OD
1,0
/

12,0
/

without

5 F 74
OD: Cat complicata uveitica
OS: Pseudophakia. Kerat bullosa

3/60
L+P-

14,0
16,0

OD
1,0

L+P-
11,0

without

6 F 74
OD: Cat sen incip. DCE – Fuchs
OS: Pseudophakia. Kerat bullosa

0,3
L+P+

14,0
18,0

OD
1,0

L+P+
12,0
18,0

without

7 F 79
OD: Leucoma corn vasc post cs
OS: Cat sen incip

am
0,5

14,0
14,0

OS
am
1,0

14.0
12,0

without

8 M 78
OD: Cat sen incip
OS: Cat sen incip

1,0
0,7

15,0
15,0

OS
1,0

1/60
15,0
15,0

Ruptura caps

post. Prol CV

9 F 63
OD: Cat complicata uveitica
OS: Gl absolutum

0,4
am

16,0
30,0

OD
1,0
am

13,0
30,0

without

10 F 64
OD: Myopia alta, Abl ret inop
OS: Myopia alta. Cat brun incip

am
0,2

10.0
12,0

OS
am
0,6

10,0
11,0

without

11 F 64
OD: Myopia alta. Cat brun incip
OS: Myopia alta. Atrophio bulbi

0,3
am

12,0
/

OD
1,0
am

11,0
/

without

12 M 86
OD: Cat sen brun. Gl simplex
OS: Gl absolutum

0,2
am

16,0
25,0

OD
0,7
am

13,0
25,0

without

13 F 82
OD: Cat sen brun. Gl simplex
OS: Gl absolutum

0,2
am

18,0
34,0

OD
0,6
am

16,0
34,0

without

14 F 77
OD: Atrophio bulbi
OS: Cat sen incip

am
0,5

/
14,0

OS
am
1,0

/
13,0

without

15 M 82
OD: Gl absolutum. Cat compl
OS: Cat sen intum. Gl simplex

am
1/60

36,0
20,0

OS
am
am

36,0
24,0

Haemorrhagi
expulsiva

16 F 78
OD: Cat sen incip. PEX
OS: Cat sen incip. PEX

0,9
0,5

17,0
16,0

OS
0,9
1,0

17,0
15,0

without

M = male; F = female;; VO = visual acuity; IOP = intraocular pressure; OD: right eye; OS: left eye; am = amaurosis; CV = vitreous;
PEX = pseudoexfoliation syndrome; DCE = degeneratio corneae endoteliales; L+P- = light perception without precise projection;
L+P+ = light perception with precise projection



cantly lesser and equal to 1/60. For the time being she
uses glasses for correction. Patient under ordinal num-
ber 8, aged 78, had a very early cataract in both eyes,
somewhat more progressed in the left eye, with visual
acuity 1.0 in right and 0.7 in left eye. According to the
anamnesis he also had a contusion injury of the left
eye. After reading the questions from the survey he
wanted to undergo surgery of the left eye, which was
performed. During the phacoemulsification it proved
that there was a dehiscention of the zonula in a part of
circumference of the lens and prolapse of the vitreous
body. The postoperative visual acuity was 1/60. The
intraocular lens was not implanted and the patient cor-
rects the aphakia on the operated eye with contact lens
and visual acuity is 1.0. The patient under ordinal num-
ber 15, aged 82 had the most difficult surgical compli-
cation. She had absolute glaucoma and amaurosis of
the right eye and mature cataract and long-standing
glaucoma with visual acuity of 1/60 on the left eye. She
was in a relatively poor general state of health with ar-

terial hypertension and arteriosclerosis. During the
phacoemulsification of the left eye expulsive hemorr-
hage occurred which resulted in development of amau-
rosis on that eye as well. The number of 3 patients with
surgical complications in the group of 16 operated pati-
ents is 18.7%, which is a high percentage, however, it
is necessary to bear in mind that these were patients
with cataract that was complicated for surgery.

The second group of 16 patients, after detailed
ophthalmological examination, talked with the oph-
thalmologist and once acquainted with the questionna-
ire, refrained from cataract surgery with an agreement
reached with their surgeon of the need of regular
ophthalmological follow-up. The reason for refraining
from surgery at that moment was a relatively good vi-
sual acuity in the eye affected by cataract that was sup-
posed to be operated, which provided the patient a rela-
tively good quality of life, accompanied by fear of sur-
gical complications, and in some cases also a relatively
poor general state of health in the advanced years of li-
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Table 2. Patients with complicated shape cataract with delayed cataract surgery

Case Sex Age Ophthalmic diagnosis
First

examination
VO IOP

An eye
for

a surgery

After 6
months
TO IOP

After 12
months

VO IOP

1 F 75
OD: Gl absolutum
OS: Cat complicata uveitica

Am
3/60

30,0
16,0

OS
Am
3/60

35,0
16,0

Am
3/60

35,0
16,0

2 F 80
OD: Pseudophakia Kerat bull
OS: Cat sen incip. DCE - Fuchs

L+P-
0,5

19,0
13,0

OS
L+P-
0,5

19,0
13,0

Am
0,4

20,0
12,0

3 M 76
OD: Cat sen incip
OS: Cat sen incip

0,6
1,0

14,0
14,0

OD
0,6
0,9

14,0
14,0

0,5
0,9

15,0
15,0

4 F 82
OD: Cat compl. Gl caps. PEX
OS: Gl absolutum

3/60
Am

14,0
32,0

OD
3/60
Am

14,0
34,0

3/60
Am

13,0
33,0

5 M 72
OD: Cat sen incip.
OS: Anophthalmus.

0,6
/

12,0
/

OD
0,6
/

12,0
/

0,5
/

12,0
/

6 M 73
OD: Cat sen incip. AMD
OS: Pseudophakia. AMD

0,7
0,2

18,0
12,0

OD
0,6
0,2

17,0
12,0

0,5
0,2

17,0
12,0

7 M 81
OD: Cat sen incip. RD
OS: Pseudophakia, RD.Kerat bull

0,4
L+P+

15,0
17,0

OD
0,3

L+P+
15,0
17,0

0,3
L+P+

15,0
18,0

8 F 79
OD: St post rupturam bulbi
OS: Cat sen incip

Am
0,5

12,0
15,0

OS
Am
0,5

12,0
15,0

Am
0,4

12,0
15,0

9 F 76
OD: Anophthalmus.
OS: Cat sen incip

/
0,5

/
16,0

OS
/

0,5
/

16,0
/

0,4
/

16,0

10 F 64
OD: Myopia alta. Abl ret inop
OS: Myopia alta. Cat compl.

Am
0,5

10,0
14,0

OS
Am
0,5

10,0
15,0

Am
0,4

10,0
15,0

11 M 64
OD: Pseudophakia
OS: Cat sen incip. PEX

1,0
0,8

15,0
15,0

OS
1,0
0,7

15,0
14,0

1,0
0,7

14,0
14,0

12 F 63
OU: Cat sen brun. Gl caps. St
post YAG iridotomiam

0,4
0,6

17,0
17,0

OD
0,4
0,6

17,0
17,0

0,3
0,5

18,0
18,0

13 M 84
OD: Cat sen incip. Chor per acta
OS: Cat se incip

0,6
1,0

16,0
16,0

OD
0,6
0,9

18,0
18,0

0,5
0,8

17,0
17,0

14 F 87
OD: Cat sen incip
OS: Pseudophakia. Kerat bull

0,6
L+P+

13,0
13,0

OD
0,6

L+P+
13,0
13,0

0,5
L+P+

14,0
14,0

15 F 78
OU: Cat sen incip. PEX.
Iridophacodonesis

0,8
0,6

15,0
15,0

OS
0,7
0,6

15,0
15,0

0,7
0,5

16,0
16,0

16 M 81
OU: Cat sen incip. PEX.
Iridophacodonesis

0,8
0,6

16,0
16,0

OS
0,7
0,6

16,0
16,0

0,7
0,6

16,0
16,0

AMD = age-related macular degeneration; RD = diabetic retinopathy



fe. Among these patients there were 2 with anophthala-
mus, 4 with amaurosis, 1 with a light perception witho-
ut precise projection and 2 with light perception with
precise projection in the other eye that was lost for
sight and was not foreseen for surgery. This was due to
various diseases: absolute glaucoma, keratopathy after
cataract surgery in that eye, inoperative retinal detach-
ment, injury. The patient aged 75 under ordinal number
1 had amaurosis in the right eye due to absolute glauco-
ma and a complicated uveitic cataract in the left eye. In
addition to this she was in a poor general state of he-
alth. Although having quite a low visual acuity of 3/60
for surgery in the left eye, she provided information
that she manages quite well at home and in a familiar
environment, and that is sufficient to her in this phase
of life. She stated that she would undergo surgery only
when her vision deteriorated further. The 80 year old
patient under ordinal number 3, the 80 year old patient
under ordinal number 7 and the 87 year old patient un-
der ordinal number 14 had visual acuity in the eye with
a cataract that was supposed to be operated of 0.7, 0.5
and 0.6 respectively. However, in addition to the incip-
ient cataract they also had Fuchs’ corneal endothelial
dystrophy. Furthermore, in the other eyes of these pati-
ents the cataract had already been operated by phacoe-
mulsification and intraocular lens (pseudophakia) im-
planted, however, decompensation of the cornea took
place and bullous keratopathy developed. Their fear of
surgery was clear and so was their desire to postpone
the operation of the remaining eye, as they stated that
they are satisfied with the existing visual acuity and
quality of life. The patient aged 82 under ordinal num-
ber 4 had visual acuity in the right eye for surgery of
3/60 and amaurosis in the other eye. However, in addi-
tion to the complicated cataract in the eye foreseen for
operation there was also capsular glaucoma and pseu-
doexfoliation; hence, due to the possibility of surgical
complication the patient refrained from surgery at that
moment. The patients under ordinal numbers 5 and 9
had only one eye and an incipient senile cataract in that
eye with visual acuity of 0.6 and 0.5. They refrained
from surgery because they considered that the existing
visual acuity provided them a relatively good quality
of life and that they would not take the risk at this mo-
ment considering that they did only had one eye. A si-
milar line of thinking was present in patients under or-
dinal numbers 8 and 10 with amaurosis in the right eye.
The patient under ordinal number 6 is interesting. He
previously underwent cataract surgery in the left eye,
but the visual acuity remained unchanged compared to
the visual acuity before surgery and was equal to 0.2,
and the reason for this was a progressed dry degenera-
tion of the macula. There was senile cataract in the
right eye in an incipient phase but also early degenera-

tion of the macula. This was the reason for refraining
from surgery at this moment. The 62 year old patient
under ordinal number 12 had incipient senile cataract
in both eyes but also capsular glaucoma with performed
YAG laser iridotomy in both eyes, and an extremely
shallow anterior chamber and posterior sinechia and vi-
sual acuity of 0.4 and 0.6. She was satisfied with the exi-
sting visual acuity in both eyes, and in addition to this,
with the presented possible surgical complications con-
sented with the postponement of surgery at this moment.
All the other patients in the table had incipient cataracts
in both eyes, relatively preserved visual acuity in both
eyes which ranged from 0.6 to 1.0 and pseudoexfoliati-
on with more or less pronounced iridophacodonesis.
They considered that the existing visual acuity fulfilled
their daily needs and that they would not expose them-
selves at this moment to the risk of surgery.

All these patients underwent examination by the
same surgeon after 6 months and after one year. The
cataracts in the eyes that were considered for surgery
progressed very slowly so that after 6 months there we-
re only 5 patients with reduced visual acuity by one li-
ne on the Snellen charge, and after 12 months there we-
re 9 patients with reduction of one line according to
Snellen. Two patients under ordinal number 1 and 5
with least visual acuity and complicated cataract in one
functional eye did not have further reduction of visual
acuity during the period of one year.

One year after the initial consideration of the need
for cataract surgery, all the patients were satisfied with
their visual acuity and quality of life it had provided
them, so that they refrained from surgery with the need
of further regular ophthalmological follow ups.

CONCLUSION

Cataract surgery, although having reached high
safety limits, can be accompanied in a certain percenta-
ge of cases with the appearance of complications
which can result in poor postoperative vision in that
eye. This should be borne in mind particularly in cases
of cataracts with a higher risk of complications and in
case of cataracts in monoculuses.

• In this category of patients, usually in advanced
years and with other general illnesses, it is necessary to
clarify additionally the increased possibility of compli-
cations, conduct the survey proposed in this work and
perform surgery only if they consent.

• It is also necessary to bear in mind their relati-
vely reduced general living needs during that period of
life and also accept their satisfaction with somewhat
reduced vision and quality of life. It is necessary just to
control them regularly and subject them to cataract sur-
gery when they are ready for it.
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Sa`etak

DOGOVOR SA PACIJENTOM O ODLAGANJU OPERACIJE KATARAKTE

U POSEBNIM SLU^AJEVIMA — KVALITET @IVOTA

Jovanovic Milos,
1, 2

Glisic Selimir,
2

Stankovic Zora,
2

Dacic Krnjaja Bojana
2

1
Faculty of Medicine, University of Belgrade, Serbia

2
Clinic for eye diseases, Clinical Centre of Serbia, Serbia

UVOD: Procena nastanka komplikacija pri opera-
cijama komplikovanih katarakti i mogu}nosti odlaga-
nja operacija.

METODE: Pra}enje i analiza dve serije pacuje-
nata sa komplikovanim kataraktama, jedne kod koje je
izvr{ena operacija i druge bez operacije.

REZULTATI: Kod 16 pacijenata kod kojih je ra-
|ena operacija katarakte metodom fakoemulzifikacije
kod tri je nastala komplikacija u toku operacije. Kod
dva je do{lo do rupture zadnje kapsule so~iva i prolap-
sa staklastog tela, a kod jednog do nastanka ekspulzivne
hemoragije. Kod sva tri pacijenta postoperativna vidna
o{trina je bila manja od preoperativne. Kod druge grupe
od 16 pacijenata, posle upoznavanja sa anketom, opera-
cija katarakte je bila odlo`ena i na kontroli posle godinu

dana katarakta je samo delimi~no napredovala kod poje-
dinih pacijenata i svi pacijenti su bili zadovoljni svojim
stanjem vida i nisu zahtevali operaciju.

ZAKLJU^AK: Operacija katakte kod komliko-
vanih slu~ajeva mo`e biti pra}ena komplikacijama sa
neizvesnim postoperativnim vidnim rezultatom. Zato
kod pacijenata sa komplikovanim kataraktama i rela-
tivno o~uvanom vidnom o{trinom, treba biti oprezan
pri predlaganju operacije i ~esto poslu{ati njihovu `e-
lju za odlaganjem operacije. To posebno treba ~initi
kod pacijenata u poznim godinama `ivota, pacijenata
sa lo{im op{tim `ivotnim statusom i kod monokulusa.

Klju~ne re~i: Komplikovana katarakta, fakoe-
mulzifikacija, operativne komplikacije, odlaganje ope-
racije, oftalmolo{ka kontrola.
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THE INCIDENCE OF NOSOCOMIAL INFECTIONS IN PATIENTS

WITH ISOLATED SEVERE TRAUMATIC BRAIN INJURY
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Abstract: Introduction: Traumatic brain injury is
the leading cause of death in children and adults in de-
veloped countries. Severe traumatic brain injury is
classified with Glasgow Coma Scale score 8 and less.
About 50% of patients with severe traumatic brain in-
jury developes at least one infection as a complication
of primary condition during hospitalization in the In-
tensive Care Unit, resulting with fatal outcome in 28%
of patients. Ventilator — associated pneumonia is the
leading infection that affects patients with severe trau-
matic brain injury, with an incidence between 41% and
74%. Following are sepsis and urinary tract infections.

The aim: To analyze the number of patients with
nosocomial infection and isolated severe traumatic
brain injury hospitalized in the Intensive Care Unit of
the Clinical Hospital Centre Rijeka, Croatia, from 31

st

January 2013 to 31
st

December 2014.
Patients and methods: A two – year retrospecti-

ve study included 46 patients with isolated severe trau-
matic brain injury and nosocomial infection hospitali-
zed in the Intensive Care Unit of the Clinical Hospital
Centre Rijeka,Croatia, in the period from 31

st
January

2013 to 31
st

December 2014. All medical data was col-
lected from the Division of Intensive Care Unit, Clini-
cal Hospital Centre Rijeka, Croatia.

Results: From 67 patients with isolated severe
traumatic brain injury, 46 (68,65%) of them developed
nosocomial infection. There was statistically signifi-
cant more male patients than female (p < 0.05). The av-
erage age of infected patients was 57,8 years. The lead-
ing were the infections of the respiratory system. Gram
– negative bacteria Proteus mirabilis and Pseudomo-

nas aerugnonsa were the leading pathogens. The avera-
ge duration of the infection was 5,77 day. Duration of
mechanical ventilation accounted for the majority of the
patients more than 10 days. The average duration of tre-

atment for all 46 patients was 10,475 days, and for 16
(34,78%) of them, the treatment outcome was lethal.

Conclusion: Nosocomial infections are becom-
ing a major public health problem. The emphasis must
be set on the prevention which includes maintaining
the hygiene and the antiseptic rules among the medical
personnel of the Intensive Care Unit. Already develo-
ped infections must be adequately treated so the nega-
tive treatment outcomes can be reduced.

Key words: isolated severe traumatic brain injury,
Glasgow Coma Scale, Intensive Care Unit, nosocomial
infections, gram – negative bacteria.

INTRODUCTION

Traumatic brain injury (TBI) presents traumati-
cally induced structural damage of brain as a result of
external force. It is usually followed by temporary or
permanent cognitive brain dysfunction. Some of the
early onset clinical signs that can indicate TBI are qu-
antitative loss of consciousness, immediate memory
loss before or after the injury, alteration in mental state,
neurological sequelae and presence of intracranial lesi-
ons (1).

In developed countries, TBI is the leading cause of
death in children and adults (2). In European countries,
every year is hospitalized about 1,6 milion people with
TBI. That formes a brain injury rate of 235/100 000 per
year (3). Epidemiological data from Center for disease
control and prevention, shows that in the United States
TBI makes 30% of all injury deaths (4). The most vul-
nerable groups are children aged 0 to 4, older adoles-
cents between the ages of 15 and 19, and people older
than 75 years. Incidence is highest between the ages of
15 and 30, with the greatest risk between the ages of 15
and 24. Men have 1,4 times greater risk compared to
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female (5). The most common cause of TBI are traffic
accidents, accounting for 50%. Falls are the second le-
ading cause with 20% to 30%. Incidence of TBI caused
by falls is increasing as the population ages. On that
way contusions of brain, that are more frequent in older
patients, are becoming the most common biomechani-
cal mechanism of TBI. Violence is the third leading ca-
use, accounting for 7% to 10%. The incidence of inju-
ries due to firearms rises on the fourth place (6).

Using the most widely applied system for observa-
tion and assessment of the level of consciousness called
Glasgow Coma Scale (GCS), TBI is divided into the
three levels. Scoring the opening of the eyes, verbal and
motor response, the total sum from 13 to 15 places the
patient into the group with the mild TBI. Total score
from 9 do 12 places the patient into the group with mod-
erate TBI. Severe TBI is classified with total score 8 and
less (7). Studies indicate that the severity of the injury is
proportional to the treatment outcomes; the more diffi-
cult injury is related with greater chance of complicati-
ons and death. Patients with severe TBI are 37 times
more likely to die of neurological sequels such as seizu-
res, 12 times more often from sepsis, 4 times more often
from pneumonia, and 3 times more often from other re-
spiratory (except pneumonia) and digestive difficulties
than healthy population (8). Using the combination of
clinical examination and radiological diagnosis, that in-
cludes native computed tomography of the brain, it can
be achieved prompt diagnosis, and therefore adequate
therapy. The aim is to prevent secondary brain injury,
primarily hypotension and hypoxia, in order to prevent
the patients deterioration and complications like noso-
comial infections and potential death (6).

Patients with severe TBI have a high risk for devel-
opment of nosocomial infections. Nosocomial infecti-
ons are defined as infections occurred in the hospital en-
vironment at least 48 hours from receiving patient for
treatment. Approximately 9% to 37% of patients admit-
ted to an Intensive Care Unit (ICU), will acquire one or
more infections. Risk factors are invasive intensive mo-
nitoring, intravenous therapy, mechanical ventilation,
and according to some studies, the release of catechola-
mines after stimulation of the sympathetic nervous sys-
tem during brain injury that results with induction of
systemic immunosuppression (9, 10). The incidence of
people with severe TBI is only 10%, but is associated
with the highest mortality rate which ranges between
30% and 54% (11). About 50% od patients with severe
TBI develops at least one infection as a complication of
primary condition during hospitalization in ICU, result-
ing with fatal outcome in 28% of patients (9, 12, 13).

Nosocomial, ventilator – associated pneumonia
(VAP) is the most common infection that affects pati-
ents with severe TBI. The incidence ranges between

41% to 74%. The main risk factors for this type of in-
fection are endotracheal intubation and mechanical
ventilation. During the first week of hospitalization the
risk for developing VAP is 15%, and in the second we-
ek rises on 20% and more. VAP is dived into the two
groups. First one is early – onset VAP that occurs in the
first 48 to 72 hours from the beginning of intubation
and ventilation. It is the result of microaspiration of co-
lonized oropharyngeal secretions and it is caused by
pathogens that are sensitive to antimicrobial therapy
(13). The second one is late – onset VAP that develops
after 72 hours from the beginning of intubation and
ventilation. This type of infection is a result of long la-
sting intubation and ventilation, as well as prophylactic
application of broad – spectrum antibiotics. Pathogens
are highly virulent and multiresistant. The most com-
mon pathogen is gram – negative bacteria Pseudomo-

nas aerugionsa, whose incidence reaches up to 47%
(14, 15). Therapy includes de – escalating antibiotic
therapy (13).

Patients with severe TBI present one of the most
vulnerable group of patients for development of the se-
cond most common nosocomial infection called sep-
sis, whose incidence ranges between 10% and 41%.
The leading cause is bacteremia, while something less
frequent causes are fungemia, viremia, and parasitemia
(9, 16). Early diagnostic is essential for prompt preven-
tion and treatment of this type of infection. Diagnostic
criteria for sepsis are documented or suspected infec-
tion that is associated with some of the following varia-
bles like general, inflammatory, hemodynamic, organ
dysfunction and tissue perfusion variables (17, 18).
Treatment includes adequate intravenous antimicro-
bial therapy, drainge of abscesses, debridement of nec-
rotic tissue or removal of infected foreign body. The
most common is combination of a penicillin/� – lacta-
mases inhibitors or third – generation cephalosporins
with an aminoglycosides. It is essential to maintain ad-
equate perfusion with intravenous fluids and inotropic
and vasopressor agents (18).

The third most common nosocomial infections are
urinary tract infections (UTIs) that are catheter – asso-
ciated, with an incidence about 15%. Studies show that
bacteriuria occurs in patients who require a bladder
catheter for longer than 48 hours (19). The leading pat-
hogens are gram – negative bacteria such as Escherichia

coli, Enterobacter species, Proteus species, Klebsiella

species, non – lactose – fermenting bacteria such as Pse-

udomonas aeruginosa, and some other organisms such
as staphylococcal species and Enterococcus. Bacteriuria
can lead to bacteremia, and subsequently in sepsis in
about 5% of the time. Therapy also includes combina-
tion of a penicillin/� – lactamases inhibitors or third –
generation cephalosporins with an aminoglycosides.



Prevention of ICU – acquired UTIs is important because
UTIs are associated with increased mortality (13).

The aim of this two – year retrospective study was
to analyze the number of patients with isolated severe
TBI hospitalized in the Intensive Care Unit of the Clini-
cal Hospital Centre Rijeka, Croatia from 1

st
January

2013 to 31
st

December 2014, who developed infection
during their hospitalization. The aim was also to analyze
the type of infection and leading pathogens, as well as
the duration of infection and treatment outcomes.

PATIENTS AND METHODS

This retrospective study was undertaken at De-
partment of Anesthesiology, Reanimatology and Inten-
sive Care, Division for Intensive Care Unit, Clinical
Hospital Centre Rijeka, Croatia. It was included 67 pa-
tients with isolated severe TBI who where hospitalized
in the period from 1

st
January 2013 to 31

st
December

2013, and between 1
st

January 2014 and 31
st

December
2014. General informations which included the name,
surname, gender and age of every patient where consid-
ered. From 67 patients with severe TBI, 46 of them de-
veloped nosocomial infection. We analyzed GCS score
at admission to the ICU, types of nosocomial infections,
and the leading pathogens for every hospitalized infec-
ted patient with severe TBI during analysis of the study.
We analyzed most commonly used antimicrobial drugs
in treatment of infected patients, as well as the duration
of infection, mechanical ventilation and treatment dur-
ing the hospitalization in the ICU, so as the treatment
outcomes. Privacy rights of all patients where maintai-
ned with respect to all ethical and moral standards in ac-
cordance with the Declaration of Helsinki.

We collected medical data of all patients from da-
tabase of Department of Anesthesiology, Reanimato-
logy and Intensive Care, Division for Intensive Care
Unit, Clinical Hospital Centre Rijeka, Croatia. All me-
dical records were analyzed using Microsoft Excel.
Statistical analysis was performed using STATISTICA
12 (StatSoft, Tulsa, USA). For calculation of statistical
significance we used Mann – Whitney non – paramet-
ric test for small independent samples, and a chi – squ-
ared test for the test of independence of two variables.
P < 0,05 was considered statistically significant.

RESULTS

During the period of time from 1
st

January 2013 to
31

st
December 2013, at Department of Anesthesiology,

Reanimatology and Intensive Care, Division for Inten-
sive Care Unit, Clinical Hospital Centre Rijeka, Croa-
tia, there was 36 hospitalized patients with severe TBI,
out of whom 25 (69,44%) developed nosocomial in-

fection. From 1
st

January 2014 to 31
st

December 2014,
the total number of patients with severe TBI was 31,
and 21 (67,74%) of them developed nosocomial infec-
tion during the hospitalization (Figure 1).

Of the 25 patients with severe TBI and nosoco-
mial infection that were hospitalized in the ICU during
the 2013, 19 (76%) of them were male gender, and the
remaining 6 (24%) were members of the female gen-
der. Out of total number of 21 patient with severe TBI
and nosocomial infection during 2014, 16 (76,19%) of
them were male gender, and 5 (23,80%) of them were
female gender. Overall, during 2013 and 2014, there
was 35 (76,08%) members of male gender, and 11
(23,91%) members of female gender with severe TBI
and nosocomial infection. There was statistically sig-
nificant more male gender participant than female (Fi-
gure 2).

Of all patients with isolated severe TBI and noso-
comial infection in 2013, the largest number of patients
was between ages 80 and 89, and the second were pati-
ents between ages 50 and 59. The average age of pati-
ents in 2013 amounted 58,08 years, while the median
was 57 years. Analyzing the year 2014, the highest
number of patients was also between ages 80 and 89.
Second largest group was between ages 60 and 69. The

THE INCIDENCE OF NOSOCOMIAL INFECTIONS IN PATIENTS WITH ISOLATED SEVERE TRAUMATIC BRAIN INJURY 187

Figure 1. The ratio of the total number of patients

with isolated severe TBI compared to the number

of patients with severe TBI and nosocomial infection

hospitalized in the ICU during the period between

1
st

January 2013 and 31
st

December 2014

Figure 2. The ratio of patients with isolated severe

TBI and nosocomial infection hospitalized in the ICU

during 2013 and 2014 according to gender



average age for 2014 was 57,52 years, while the median
was 67 years. Overall, the largest number of patients was
between 80 and 89 years old. The average age was 57,8
years, whil2013e the median was 62 years (Figure 3).

During the admission of patients with severe TBI
who subsequently developed nosocomial infection in
2013, GCS for the highest number of patient accounted

for 3. Also, the same GCS score amounted for the high-
est number of patients in 2014. Overall, for 2013 and
2014, the highest number of patients were scored GCS
3 (Figure 4).

Respiratory tract infections are proved to be the
most common. Leading nosocomial infection for the
year 2013 and 2014 was ordinary and mucopurulent
bronchitis (41,30%). Second most common infection
was VAP (30,43%). The following are UTIs, which
were presented in the 21,73%, and sepsis, which acco-
unted for 6,52% (Table 1.). In the year 2013, the lead-
ing cause of respiratory tract infections were bacteria
Proteus mirabilis and Pseudomonas aeruginosa. Sepsis
was caused by Candida albicans and Proteus mirabilis,
while Escherichia coli was the leading cause of the
UTIs (Table 2.). Analyzing the year 2014, Pseudomo-
nas aeruginosa was proved to be the major cause of re-
spiratory tract infections and sepsis. Bacteria Entero-
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Figure 3. The age distribution of patients with severe

TBI and nosocomial infection hospitalized in the ICU

during 2013 and 2014

Figure 4. GCS score on the admission to the ICU

of the patients with severe TBI and subsequently

developed nosocomial infection hospitalized

during the year 2013 and 2014

Type of the infection
2013

(n = 25)

2014

(n = 21)

OVERALL

(n = 46)

Ventilator - associated

pneumonia (VAP)
6 8 14

Sepsis 2 1 3

Urinary tract infection

(UTI)
7 3 10

Other infections - ordinary

and mucopurulent

bronchitis

10 9 19

Table 1. The leading types of nosocomial infections

in patients with severe TBI that were hospitalized

in the ICU during year 2013 and 2014

Table 2. Overview of the leading pathogens considering the type of infection in patients with sever e TBI

hospitalized in the ICU in the period between 1
st

January and 31
st

December 2013.

Pathogen
Ventilator - associated

pneumonia (VAP)
Sepsis

Urinary tract infections

(UTI)

Other infections

(ordinary and

mucopurulent bronchitis)

Escherichia coli 1 0 4 1

Pseudomonas aeruginosa 0 0 0 3

Klebsiella pneumoniae 0 0 2 2

Proteus mirabilis 2 1 0 1

Proteus vulgaris 0 0 0 1

Staphylococcus aureus 1 0 0 1

Enterococcus faecalis 0 0 1 0

Haemophilus influenzae 0 0 0 1

Stenotrophomonas maltophila 1 0 0 0

Serratia marcescens 0 0 0 0

Candida albicans 1 1 0 0

OVERALL 6 2 7 10



coccus faecalis is determined as leading cause of UTIs
(Table 3.).

The most commonly used antimicrobial medicati-
ons to treat infected patients in the ICU during 2013
and 2014, were the beta – lactam antibiotics involving
meropenem, cloxacillin, and a combination of pipera-
cillin and tazobactam. In the second place where cep-
halosporins such as cefazolin, cefepime, ceftriaxone.
Less frequently used group of antimicrobial medicati-
ons were non – beta lactam antibiotics including teico-
planin and vankomycin. Other used medications where
aminoglycosides, quinolones, medications against an-
aerobic bacteria and fungal infection (Figure 5).

Duration of infection in days, overall in the 2013
and 2014, was for the majority of patients longer than 7
days with an average of 5,77 days (Figure 6).

Overall in 2013 and 2014, duration of mechanical
ventilation for patients with infection was for most of
them more than 10 days (Figure 7).
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Table 3. Overview of the leading pathogens considering the type of infection in patients with sever e TBI

hospitalized in the ICU in the period between 1
st

January and 31
st

December 2014.

Pathogen
Ventilator - associated

pneumonia (VAP)
Sepsis

Urinary tract infections

(UTI)

Other infections

(ordinary and

mucopurulent

bronchitis)

Escherichia coli 0 0 1 0

Pseudomonas aeruginosa 4 1 0 4

Klebsiella pneumoniae 0 0 0 0

Proteus mirabilis 0 0 0 1

Proteus vulgaris 0 0 0 0

Staphylococcus aures 0 0 0 0

Enterococcus faecalis 1 0 2 0

Haemophilus influenzae 0 0 0 0

Stenotrophomonas maltophila 0 0 0 0

Serratia marcescens 2 0 0 2

Candida albicans 1 0 0 2

OVERALL 8 1 3 9

Figure 5. Antimicrobial medications used

in the treatment of patients with nosocomial infection

and isolated severe TBI hospitalized in the ICU

during the year 2013 and 2014

Figure 6. Duration of the infections in days

in patients with isolated severe TBI and nosocomial

infection hospitalized in the ICU

during 2013 and 2014

Figure 7. Duration of mechanical ventilation

in days in patients with isolated severe TBI and

nosocomial infection hospitalized in the ICU

during 2013 and 2014



The average duration of treatment of patients in
the ICU, was in 2013 and 2014 overall 10,475 days (Fi-
gure 8).

From 46 patients with isolated severe TBI and no-
socomial infection, 29 (63,04%) was dismissed to the
Department of Neurosurgery. For 16 (34,78%) patients
treatment outcome was lethal, and 1 (2,17%) patient
was dismissed to the Department of Pulmolonary Me-
dicine (Figure 9).

DISCUSSION

Based on the results of analysis that was underta-
ken at the Department of Anesthesiology, Reanimato-
logy and Intensive Care, Division of Intensive Care
Unit, Clinical Hospital Centre Rijeka in a period of ti-
me between 1

st
January 2013 and 31

st
December 2013,

the incidence of nosocomial infections in patients with
severe TBI was 69,44%. During the period between 1

st

January 2014 and 31
st

December 2014, incidence was
67,74%. These results show a higher incidence of no-
socomial infections in patients with severe TBI compa-
red to global studies, where the percentage of infecti-
ons in patients with severe TBI is about 50% (9, 12,

13). The results can be explained by the presence of
multiresistant pathogens that are found in the ICU, and
are transmitted primarily through medical personnel,
despite their efforts to maintain hygiene and antiseptic
rules. Medical personnel must be familiar with the
standards of control of hospital infections.

According to gender of infected patients with se-
vere TBI, during 2013 and 2014, overall was hospitali-
zed 76,08% members of male gender, and the remain-
ing 23,09% were female members. There was statisti-
cally significantly more male gender members than fe-
male (p < 0.05). Results are confirmed by the fact that
members of male gender have 1,4 times higher risk for
the development of severe TBI, and consequently of
nosocomial infections (5).

Analyzing the age distribution of patients with no-
socomial infection and severe TBI, it was observed
that the incidence of nosocomial infections was highest
at the oldest patients between ages 80 and 89. On the
second place was working population aged between 50
and 59 years old, and in third young people aged bet-
ween 18 and 29 years old. The average age of all infec-
ted patients with severe TBI was 57,8 years, and me-
dian was 62 years. Comparing the results with the glo-
bal literature, we confirm that the most vulnerable gro-
up of patients is the one aged 75 and more, as well as
the population aged between 15 and 30 years old (5).
An average age of 57,8 years is associated with the fact
that it is the active working population, increasing on
that way the risk of accidents and consequent injury.

Out of 46 patients with nosocomial infection and
severe TBI, 20 (43,47%) of them had on the admission
to the ICU, GCS score 3. Severe TBI is defined as GCS
score 8 and less. The lower GCS score is proportional
with higher risk for development of complications, in-
cluding nosocomial infections, thus increasing the risk
of lethal outcome (8).

From all 46 patients with nosocomial infection
and severe TBI, 14 (30,43%) had been diagnosed with
VAP, 3 (6,52%) of them with sepsis, and UTI had 10
(21,73%) patients. The leading infection was ordinary
and mucopurulent bronchitis which occurred in a total
of 19 (41,30%) patients. As is confirmed by other stud-
ies, including our own, the most common are respira-
tory tract infections which predispose endotracheal in-
tubation and mechanical ventilation. Ordinary and mu-
copurulent bronchitis consequently leads to VAP. Follo-
wing infections are sepsis and UTI, and that corresponds
to the incidence recorded in the world literature (9, 12,
13, 20, 21). The leading pathogens were Proteus mirabi-

lis in a year 2013, and Pseudomonas aeruginosa for the
year 2014. These bacteria belong to the group of gram –
negative multiresistance pathogens that are the leading
etiological causes of nosocomial infections (12, 13).
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Figure 8. The average duration of treatment of

patients with nosocomial infetion and isolated severe

TBI hospitalized in the ICU during 2013 and 2014

Figure 9. Treatment outcomes in patients with severe

TBI and nosocomial infection hospitalized in the ICU

during 2013 and 2014



Most commonly used antimicrobial drugs were be-
ta – lactamic group of antibiotics, and cephalosporins,
which is in accordance with the world literatue (13).

The average duration of infection, overall in 2013
and 2014, was 5,77 days. Overall, duration of mechani-
cal ventilation was more than 10 days, and average
length of patients treatment in days was 10,475 days. It
is essential to start with adequate treatment and to set
early tracheostomy so the hospitalization can be shor-
ter, and consequently the risk of negative treatment
outcomes can be reduced (12).

Treatment outcome was for 29 (63,04%) of 46 pa-
tients dismiss to the Department of Neurosurgery, for
16 (34,78%) patients outcome was lethal, and 1
(2,17%) patient was dismissed to the Department of
Pulmonary Medicine. According to global literature,
mortality from severe TBI is between 31% and 54%,
and if it is complicated with nosocomial infection it ri-
ses to 70% (11,13). Comparing this records with re-
sults of our analysis, we conclude that lethal outcome
in patients with nosocomial infection and severe TBI is
at the lower limit, which indicates on early and adequa-
te therapy and positive treatment outcomes.

CONCLUSION

Based on our retrospective study, we can conclude
that the incidence of nosocomial infections in patients
with severe TBI can be equated with an incidence that
is recorded in the global literature. The leading cause
of this posttraumatic complications is presence of mul-

tiresistant pathogens in the ICU. Severe TBI complica-
ted by nosocomial infections leads to prolonged hospi-
talization, thus raising the cost of treatment. On that
way, nosocomial infections in patients with severe TBI
are becoming one of the major global health problems.
The emphasis must be set on prevention of nosocomial
infections, where the key role has medical personnel of
the ICU. Maintenance of hygiene and antiseptic rules
is one way how the nosocomial infections can be pre-
vented among this difficult group of patients. Medical
personnel must be familiar with the standards of con-
trol of hospital infections. Also, proper care of the pati-
ent such as placing the patient in the appropriate posi-
tion, and use of a mobile bed, may help prevent the de-
velopment of nosocomial infections. Already develo-
ped nosocomial infection should be recognized and ad-
equately treated in order to improve patients treatment
course, and to reduce the number of potential negative
treatment outcomes.
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GCS — Glasgow Coma Scale
ICU — Intensive Care Unit
TBI — Traumatic Brain Injury
UTI — Urinary Tract Infection
VAP — Ventilator – Associated Pneumonia

THE INCIDENCE OF NOSOCOMIAL INFECTIONS IN PATIENTS WITH ISOLATED SEVERE TRAUMATIC BRAIN INJURY 191

Sa`etak

U^ESTALOST BOLNI^KIH INFEKCIJA KOD PACIJENATA

SA IZOLOVANOM TE[KOM POVREDOM MOZGA
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1
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Uvod: Traumatska povreda mozga je vode}i uzrok
smrti kod dece i odraslih u razvijenim zemljama. Te{ka tra-
umatska povreda mozga se Glasgow koma skalom klasifi-
kuje skorom 8 i manje. Oko 50% pacijenata sa te{kom tra-
umatskom povredom mozga razvije barem jednu infekciju
kao komplikaciju primarnog stanja tokom hospitalizacije u
Jedinici intenzivnog le~enja, {to u 28% slu~ajeva rezultira
fatalnim ishodom. Vode}a infekcija kod pacijenata sa te-
{kom traumatskom povredom mozga je pneumonija veza-
na za asistiranu ventilaciju, sa incidencom 41% i 74%. Sle-
de sepsa i infekcija urinarnog trakta.

Cilj: Analizirati broj pacijenata sa bolni~kom in-
fekcijom i izolovanom te{kom traumatskom povredom

mozga, hospitalizovanih u Jedinici intenzivnog le~enja
Klinike za anesteziologiju, reanimatologiju i intenziv-
no le~enje Klini~ko bolni~kog centra Rijeka, Hrvatska,
od 31. januara 2013. do 31. decembra 2014. godine.

Pacijenti i metode: Dvogodi{nja retrospektivna
studija je uklju~ila 46 pacijenata sa izolovanom te{kom
traumatskom povredom mozga i bolni~kom infekcijom,
hospitalizovanih u Jedinici intenzivnog le~enja Klinike
za anesteziologiju, reanimatologiju i intenzivno le~enje
Klini~ko bolni~kog centra Rijeka, Hrvatska, od 31. ja-
nuara 2013. do 31. decembra 2014. godine. Svi medi-
cinski podaci prikupljeni su iz Jedinice intenzivnog
le~enja Klini~ko bolni~kog centra Rijeka, Hrvatska.
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Rezultati: Od 67 pacijenata sa izolovanom te{kom
traumatskom povredom mozga, 46 (68,65%) od njih
dobilo je bolni~ku infekciju. Broj mu{kih pacijenata je
statisti~ki zna~ajno ve~i od broja `enskih pacijenata (p <
0.05). Prose~ne godine starosti pacijenata su 57,8 godi-
na. Vode}e su su bile infekcije respiratornog trakta.
Gram – negativne bakterije, Proteus mirabilis i Pseudo-

monas aerugnonsa, su se pokazale kao naj~e{}i patoge-
ni uzro~nici. Prose~no trajanje infekcije bilo je 5,77 da-
na. Trajanje mehani~ke ventilacije je kod ve}ine pacije-
nata trajalo vi{e od 10 dana. Prose~no trajanje le~enja

kod svih 46 pacijenata bilo je 10.475 dana, kod 16
(34,78%) od njih, ishod le~enja bio je letalan.

Zaklju~ak: Bolni~ke infekcije postaju veliki ozbiljan
problem javnog zdravlja. Akcenat mora biti na prevenciji
koja uklju~uje odr`avanje higijene i po{tovanje pravila an-
tisepse me|u medicinskim osobljem Jedinice intenzivnog
le~enja. Ve} razvijene infekcije moraju biti adekvatno le-
~ene kako bi se redukovali negativni ishodi le~enja.

Klju~ne re~i: izolovana traumatska povreda mo-
zga, Glasgow koma skala, Jedinica intenzivnog le~enja,
bolni~ke infekcije, gram – negativne bakterije.
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Abstract: Introduction/Aim: The goal of our

study was to analyze the epidemiological characteris-

tics of ocular hypertension, as well as the influence of

chronic risk factors on glaucoma development (con-

version to glaucoma). We tried to make some entries

for solving this complex ophthalmological problem.

Material /Methods: From 2009 to 2015, a retrospecti-

ve control study was performed on 121 patient with di-

agnoses of bilateral ocular hypertension and without

disease progression/conversion of glaucoma (by stan-

dard protocols of diagnosis and basic procedures) on

tertiary level at Clinic of Ophthalmology, Clinical

Centre of Kragujevac, Serbia. The authors analyzed

epidemiological characteristics: sex, age groups, posi-

tive/negative family history and personal history with

chronic risk factors (one and/or two) of ocular hyper-

tension. The data obtained from this study were stati-

stically analyzed in SPSS program, version 20.0. Re-

sults: As for the patients, 69 of them (57.02%) were ma-

le and 52 female (42.98%). Dominant age group was be-

tween 40 9 (42.15%) and then group between 50 9

(40.50%) years of age. Anamnesis data indicated the ab-

sence of family anamnesis in 71 (58.68%) patients. Risk

factors for ocular hypertension were presented in 103

(85.13%) patients, 18 of them (14.87%) did not respond.

One risk factor - cardiovascular disease was noted in 83

(68.59%), two risk factors - cardiovascular diseases and

diabetes mellitus in 20 patients (16.53%) and PEX syn-

drome at other respondents. Conclusion: Ocular hyper-

tension is not a common disease, but with risk factors,

such as older age, positive family history, and chronic

risk factors syndicated, represents a serious clinical and

social problem, so the question remains for ophthalmol-

ogists - pro or against therapy? Those in favor of therapy

would state the safety and protection from conver-

sion/progression of glaucoma; but those against therapy

would only mention adequate monitoring of patients.

Key words: ocular hypertension, epidemiology cha-
racteristics, risk factors, therapy.

INTRODUCTION/AIM

Ocular hypertension is defined as intraocular
pressure higher than 22 mmHg with normal clinical ap-
pearance of the optic nerve head and no defects in fre-
quency doubling by the perimetry tests. (1).

The disease doesn’t prefer gender, but is more
common in men, of middle-older-age, mostly without a
positive family history and with associated the chronic
risk factors, so it is up to the clinics to decide whether
they are for or against the treatment (2). If the therapy
is not applied, the mandatory general principal of oph-
thalmologist is to monitor their intraocular pressure,
optic head condition and visual field defects (3).

The aim of this study is to determine what can cre-
ate the risk of harmless ocular hypertension progres-
sion towards multi factorial glaucoma diseases of to-
day, and to present an important discovery.

MATERIAL AND METHODS

The retrospective study conducted in the period
from 2009 to 2015, included 121 patient from Clinic of
Ophthalmology in Kragujevac, those with bilateral oc-
ular hypertension but without disease progression at
referent tertiary level as determined by the ambula-
tory-polyclinic observation of the patients. Patients
were selected and followed up using standard proto-
cols of patients who came to the Clinical Centre of Kra-
gujevac, Serbia.

The criteria according to which the patients were
selected to be included in the study were: IOP higher
than 22 mm Hg - ocular hypertension, daily fluctuati-
ons and target IOP, but without functional and morpho-
logical damage and the progression of disease.

The patients who were functional mono-oculus
for any reason, those with secondary glaucoma, as well
as those who had any eye-surgical treatment were ex-
cluded.
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IOP values were measured by Goldman applana-
tion tonometer, while CCT values were determined us-
ing the ultrasonic pachymeter (ultrasonic pachymeter
by renowned German manufacturer - Heidelberg Engi-
neering, referent values 500–555 �m).

By measuring the central corneal thickness, we
excluded the possibility that among our patients with
thicker corneas there were candidates with ocular hy-
pertension and therapy, and that among our patients
with thinner corneas were potentials glaucoma patients
with determined necessity for the therapy.

The regional Ethic Committee of Clinical Centre
in Kragujevac (central Serbia) approved this study.

Patients were categorized into groups based on in-
traocular pressure, daily fluctuations, target IOP, cup-to-
-disc ratio (obtained by indirect fundus examination -
morphological damages), and visual field parameters
(obtained by three Octopus perimetry tests - functional
damages).

Authors analyzed the epidemiological characteri-
stics: sex, age group, family history related to ophthal-
mologic problems (ocular hypertension or glaucoma)
and the personal history with the chronic risk factors
(cardiovascular diseases, diabetes mellitus and PEX
syndrome).

The data obtained in this study were statistically an-
alyzed in the SPSS program, version 20.00. The frequ-
ency analysis was performed by Chi-square test (p-values
include the exact value unless it is less than 0.05).

RESULTS

There was no statistically significant difference
between the sex representation in our study - 69 males
(57.02%) and 52 females (42.98%) (� 2 = 2.338, p =
0.122), (Table 1).

Dominant age groups were between 40-49 (42.15%)
and 50-59 (40.50%) years of age (the average age was

47.31 years ± 0.79). The analysis of age indicated a sta-
tistically significant difference between age groups (� 2

= 13.950, p = 0.001), (Table 1). Authors also conducted
the partial analysis and found that the number of pati-
ents in the first age group was significantly different
from the number in the second (� 2 = 12.500, p =
0.000), and the third age group (� 2 = 1.200, p = 0.001).
However the number of patients in the second and third
age groups were slightly different (� 2 = 0.040, p =
0.841), so that there was no statistical significance.

The anamnesis data indicated that 71 (58.68%)
patient had no family history with ophthalmologic pro-
blems, while 50 (41.32%) respondents had such his-
tory, (Table 1). The analysis by positive/negative fam-
ily history indicated no statistically significant diffe-
rence (� 2 = 3.645, p = 0.056). The conclusion that fam-
ily history had no influence could be disputable, becau-
se the p-value was very close to the limit value of 0.05.
The risk factors were noticed in 103 (85.13%) patients,
while 18 (14.87%) of them did not show any.

We had 83 (68.59%) patients with one chronic
risk factor (cardiovascular diseases) and 20 (16.53%)
patients with two chronic risk factors (cardiovascular
diseases and diabetes mellitus), while PEX syndroma
was noted in other patients - 20 (14,88%). There were
no patients with all three risk factors, (Table 1).

Our results indicated that the largest number of
patients had one risk factor: cardiovascular disease or
diabetes mellitus; but the small number of them had
two risk factors (cardiovascular disease and diabetes
mellitus), with a statistically significant difference in
number of these patients – (� 2 = 38.534, p = 0.000).
Among the patients with one risk factor for ocular hy-
pertension, patients with PEX and diabetes mellitus
were similar and with statistically significantly differ-
ence (� 2 = 9.389, p = 0.002) in correlation with pati-
ents with only cardiovascular disease. These date indi-
cated that patients with PEX or diabetes mellitus had

Age

30–39

years

40–49

years

50–59

years
Sex

Family

history
Risk factors

Number

of patientsOcular

hypertension

Ocular

hypertension

Ocular

hypertension
M F + –

Cardiovas.

diseases
DM

PEX

Sy

2009–2011 2 13 12 14 13 12 15 4 5 10
27

22.31%

2011–2013 3 15 15 18 15 13 20 6 5 15
33

27.28%

2013–2015 16 23 22 37 24 25 36 21 13 24
61

50.41%

�6
21

17.36%

51

42.15%

49

40.50%

69

57%

52

43%

50

41%

71

59%
�31 �23 �49 �121

Table 1. The epidemiological characteristics (age, gender, family history) and risk factors for ocular

hypertension (cardiovascular diseases, diabetes mellitus, PEX syndroma)



different other conditions which can ameliorate eye
condition- positive condition for ocular hypertension
development. The analysis showed that incidence of
cardiovascular disease and diabetes mellitus were not
significantly different (� 2 = 1.185, p = 0.276). It also
indicated that greater number of our patients had cardio-
vascular disease than diabetes mellitus, but without sta-
tistical significant difference (� 2 = 4.050, p = 0.044).

Correlation of the risk factors and the values of in-
traocular pressure was not the aim of our study.

All CCT values, determined by ultrasonic pachy-
meter, were in referent values 500–555 ìm, as daily
fluctuations and target IOP, so we did not use those da-
ta for the statistical analysis, too.

The treatment of ocular hypertension is an intri-
gant question. We cannot exactly give the suggestion
with the very beginning of the therapy, as well as which
medications can be used in these cases. Our suggestion
is to watch over all of the results and measurements,
with the deep insight in the health of every patients.
The treatment of ocular hypertension was not the aim
of this study, because we merely wanted to clarify the
risk factors.

DISCUSSION

A number of patients did not differ significantly
by gender, but differed by age groups in favor of the se-
cond and third groups (the older patients). It was con-
cluded that the older patients (as it is commonly
known), and the patients with one or two risk factors
needed the anti glaucoma therapy as the preventive
therapy for the diagnosis of ocular hypertension.

Negative family history also had a great impact on
the potential number of the other risk factors, such as
cardiovascular diseases, diabetes mellitus and PEX
syndrome.

The risk factors are the main in the evolution of
ocular hypertension and represent an obstacle in the
progress. They are also taking into the account making
decisions about the treatment for prevention of the dis-
ease progression or conversion in glaucoma.

Many authors determined the prevalence of pseu-
doexfoliation syndrome (PEX) in Lithuanian urban po-
pulation and its association with ischemic heart disease
(IHD), arterial hypertension (AH) and diabetes melli-
tus (DM). No clear PEX syndrome association with
IHD, AH and DM was proven after controlling the ef-
fect of age (1).

Ocular hypertension is frequent (about 3.6%) in the
adult Chinese population with the age of 40+years. As-
sociated factors are diabetes mellitus and arterial hyper-
tension. The diabetes mellitus and arterial hypertension
should be checked in ocular hypertensive subjects (2).

However, some of studies available on systemic
findings in glaucoma patients are contradictory, mak-
ing further research necessary to identify the exact role
of such disturbances in pathogenesis of the damage.
Moreover, it is not always clear whether we are dealing
with coincidence or true association between glauco-
ma and the particular systemic disease, which is why
the authors presented this retrospective study (3).

Popa et al., cited that the arterial hypertension, di-
abetes mellitus, atherosclerosis and vasospasms in de-
veloped glaucoma were the main risk factors (4). We
considered the same risk factors to determine the deve-
lopment from clinical diagnosis of harmless ocular hy-
pertension to the potential glaucoma.

Ocular hypertension is present when intraocular
pressure is above the range considered as normal (22
mmHg), without detectable changes of visual field and
no damage to the eye structures. The term is used to di-
stinguish between people with elevated pressure but
without a developed glaucomatous disease and those
without it. There is an increased risk for glaucoma
among the patients with elevated ocular tension and
that is why, according to the authors opinion, regular
comprehensive eye examinations are essential for the
overall eye health (5).

Evaluating the results of ocular fundus examinati-
ons for signs of hypertensive retinopathy in combina-
tion with the assessment of the presence or absence of
other known vascular risk factors may allow clinicians
to further individualize the risk profile of each individ-
ual patient, thus permitting more accurate risk stratifi-
cation and potentially guiding treatment strategies, as
to be used in our future researches (6).

These data suggested that, although diabetes and
metabolic abnormalities may be associated with the
small increase in intraocular pressure, they were not
significant risk factors for glaucomatous optic neurop-
athy (7, 8). The other authors showed that metabolic
syndrome was a risk factor for high ocular tension (9),
which was also the case with our patients, as to be used
in our future researches, too.

Zhao et al., recommended a single evening dose
of the combination of latanoprost and timolol in reduc-
ing IOP in Chinese subjects with primary open angle
glaucoma or ocular hypertension, whose intraocular
pressure was insufficiently reduced with�-blocker mo-
no therapy or�-blocker-based dual therapy (10), which
according to our opinion is justified when the transmis-
sion from harmless ocular hypertension to glaucoma
has already taken place.

Tzamalis A. et al., indicated that the type of tono-
metry could also help us in making a decision in which
cases to treat ocular hypertension. The difference bet-
ween dynamic contour tonometry (DCT) and Gold-
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mann applanation tonometry (GAT) IOP measure-
ments is found statistically significantly higher in pati-
ents receiving Carbonic Anhydrase Inhibitors (CAIs)
either as monotherapy or as a part of a combined ocular
hypotensive treatment, while DCT and GAT readings
remain unaffected (11).

Patients with diabetes mellitus, as well as with
cardiovascular disease should be considered as high
risk patients for converting ocular hypertension to gla-
ucoma. Therefore, it is necessary to conduct serious
examinations in order to decide when to start glaucoma
treatment (12, 13).

Based on our findings and other relevant data, it is
our suggestion that protocols for ocular hypertension
should be precisely filed allowing ophthalmologists to
have exact entries for deciding when to treat ocular hy-
pertension and when to establish glauocomatous diag-
nosis (14).

Long-term IOP fluctuations do not appear to be
significantly associated with the risk of developing
glaucoma in untreated ocular hypertensive patients.
With this study we also established that IOP fluctuation
did not exactly determine the conversion of ocular hy-
pertension in glaucoma (15).

St mer et al., noted that we should treat the pati-
ents with IOP higher than 32 mm Hg, but also that we
should seriously consider their ophthalmological con-
dition by using some kind of risk calculator. It is neces-
sary to consider the risk factor but we also need to take
into account the IOP values. The principal of atchful
waiting is the best for the patients with ocular hyper-
tension, and the treatment should start immediately if
morphological or functional progression has been no-
ted (16).

The data suggested that also we must consider all
risks, as well as benefits and alternatives for this serio-
us ophthalmological problem (17, 18).

Studies in this ophthalmological area are very in-
teresting for ophthalmologists because they help us re-
solve very difficult problems. The EGPS (European
Glaucoma Prevention Study) did not demonstrate that
reducing intraocular pressure with dorzolamide actu-
ally prevented the onset of glaucoma, compared to the
individuals receiving a placebo. The investigators of
the OHTS (Ocular Hypertension Treatment Study) fo-
und that the treatment of ocular hypertension could be
delayed with topical medication when treated patients
were compared with an observation group. EGPS also
suggested that age, thin corneal thickness measure-

ments, large cup-to-disc ratio and mean IOP are the
main criteria for determining the treatment. However,
the ultimate decision when to apply the treatment can
also be determined by other factors such as life expec-
tancy, the general health of the patient and the number
of risk factors (19).

It is also very important to determine the target
IOP for every individual patient. Target IOP can presu-
me the outcome of ocular hypertension (20).

CONCLUSION

Ocular hypertension is often missed to be diagno-
sed as a disease, due to the presence of a number of risk
factors such as age, associated chronic risk diseases,
etc, which poses a dilemma before ophthalmologists,
to apply a therapy or not?

The question of the therapy for ocular hyperten-
sion stays open for now and only adequate monitoring
and more frequent controls of these patients can help
us to detect the disease in early stage and proceed with
the initial therapy that would serve as a preventive the-
rapy against individual disease conversion/progres-
sion. If we decide not to apply the therapy to our ocular
hypertensive patients, we then definitely should pro-
ceed with monitoring them through ophthalmological
and cardiovascular examinations.

With this study the authors attempted to determine
the risks of harmless ocular hypertension progressing
into glaucoma disease. The results can serve for estab-
lishing more solid grounds for making decision in rela-
tion to the application of therapy and for further inves-
tigations into this matter.
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OKULARNA HIPERTENZIJA — FAKTORI RIZIKA I TERAPIJA?
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Uvod/Cilj: Cilj studije je bio da se analiziraju epi-
demiolo{ke karakteristike okularne hipertenzije, kao i
uticaj hroni~nih faktora rizika za okularnu hipertenziju
(konverzije u glaukom). Poku{ali smo da napravimo
neke odrednice za re{avanje ovog kompleksnog oftal-
molo{kog problema.

Materijal i Metode: Retrospektivna, kontrolisa-
na studija u periodu od 2009. do 2015. uklju~ila je 121
pacijenta sa obostranom klini~kom dijagnozom oku-
larne hipertenzije, bez progresije bolesti/konverzije u
glaukom, upotrebom standardnih protokola i osnovnih
dijagnosti~kih procedura na tercijalnom nivou, Klinike
za Oftalmologiju, Klini~kog Centra Kragujvac, Srbija.
Analizirane su epidemiolo{ke karakteristike: pol, sta-
rosne grupe, pozitivna/negativna porodi~na anamneza
i individualni hroni~ni faktori rizika (jedan i/ili dva) za
okularnu hipertenziju. Podaci studije su statisti~ki ob-
ra|eni i analizirani u SPSS programu, verzija 20,00.

Rezultati: Od ukupnog broja pacijenata, mu{karaca
je bilo 69 (57,02%), a `ena 52 (42,98%). Dominantna sta-

rosna grupa je bila od 40–49 godina sa najve}om u~estalo-
{}u pacijenata 42,15%, a zatim starosna grupa od 50–59
godina sa u~estalo{}u 40,50%. Anamnesti~ki podaci uka-
zuju da je 71 pacijent (58,68%) bilo bez pozitivne poro-
di~ne anamneze. Faktori rizika okularne hiperztenzije, kao
hroni~ne bolesti su na|eni kod 103 (85,13%), a bez kod 18
(14,87%) pacijenata. Sa jednim faktorom rizika (kardiova-
skularna bolest) je bilo 83 (68,59%), sa dva faktora rizika
(kardiovaskularna bolest i {e}erna bolest) je bilo 20
(16,53%), a sa PEX sindromom ostali ispitanici. Zaklju-
~ak: Okularna hipertenzija kao samostalno oboljenje nije
~esta, ali sa faktorima rizika, kao sto su starije doba, pozi-
tivna porodi~na anamneza i udru`eni hroni~ni faktori rizi-
ka (jedan i/ili dva), predstavlja ozbiljan klini~ko-socijalni
problem, a pred oftalmologe postavlja pitanje, za ili protiv
terapije? Odgovor za terapiju, je za{tita od konverzije i
progresije u glaukom, a odgovor protiv terapije, je samo
adekvatno pra}enje pacijenata.

Klju~ne re~i: okularna hipertenzija, epidemiolo-
{ke karakteristike, faktori rizika, terapija.
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Abstract: Introduction: Perfectionism is a relati-
vely stable personality trait which refers to setting high
personal standards and the pursuit of perfection. Anxiety
as personality trait represents propensity to observe ob-
jectively harmless situations as endangering and to react
signifficantly more intensive than the particular situation
requires. Earlier results have shown positive correlation
between exam anxiety and negative perfectionism (fear
of failure). Also, some gender differences where found
regarding perfectionism and anxiety, showing girls as
more anxious and more perfectionists than boys.

Aim: The aim of this research was to examine if
there is any correlation between perfectionism and an-
xiety, what is it’s level and direction. Also, we wanted
to examine if there are any gender differences regard-
ing these two personality traits.

Method: Systematic non-experimental research.
The study involved 202 students of Belgrade Univer-
sity, 158 girls (78%) and 44 boys (22%). Perfectionism
level was measured with Multidimensional Perfection-
ism Scale, by Frost et al., while anxiety was measured
with Enler Multidimensional Anxiety Scale - Trait.
Statistical analysis included Pearson correlation and
t-test of independent samples.

Results: The results show moderate positive cor-
relation between anxiety and perfectionism (r = 0.29, p
= 0.01), and slightly higher positive correlation betwe-
en anxiety and negative aspects of perfectionism (r =
0.40, p = 0.01). There is a gender difference shown in
anxiety level between female and male students, i.e.
Girls have shown significantly higher anxiety level
than boys (t = 3.39, p < 0.01, �

2= 0.05). Regarding per-
fectionism, only significant gender difference was on
the subdimension doubt about the action (t = 2.11, p =
0.04, �

2 = 0.02), showing girls as more likely to ex-
press this trait than boys.

Conclusion: Based on this research we conclude
that more anxious persons are more of perfectionists

(especially negative perfectionists) than those who are
less anxious. Also, our results describe female students
as generally more anxious than male students.

Keywords: perfectionism, anxiety, gender differ-
ences, connection.

INTRODUCTION

Perfectionism is a relatively stable personality tra-
it which refers to setting high personal standards and
pursuit of perfection (1). Hewit and Flett (2) thought
perfectionism represents striving for flawlessness,
which in extreme cases extends to all aspects of life,
while Burns (3) thought perfectionism in all cases of
non-adaptive and undesirable traits. Today, there are
also authors who strongly doubt perfectionism can be
positive, healthy and functional, i.e. adaptive (1). Vari-
ous authors agree that perfectionism is a stable trait, in-
dependent of the current emotional state of the person,
which was confirmed by studies (1, 2, 4). Alfred Adler
spoke about the innate aspiration for perfection, which
is the main driving force of personality development
(5). In the seventies and eighties, perfectionism was
generally considered negative trait and in this period of
time it was mainly associated with poor outcomes (low
self-esteem, procrastination, guilt, shame and feelings
of failure) or psychopathological phenomena (addicti-
ons, depression, anorexia, personality disorders) (1, 6).
During the nineties, perfectionism was mostly descri-
bed as a multidimensional construct, so accordingly,
new perfectionism scales were multidimensional too
(2, 7). Factor analysis of these tests showed that all di-
mensions may be reduced to two factors: one was rela-
ted to positive aspirations, and the other was related to
maladaptive evaluation concerns (1). Slade and Owens
(8) distinguish positive perfectionism, which is the re-
sult of striving for success and negative perfectionism,
which is due to fear of failure, and Hamacheck (9) cal-
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led these normal and neurotic perfectionism. Perfectio-
nism was associated with various problems and pheno-
mena in different studies, such as global self-esteem,
depression level, demographic variables (10, 11). The-
se studies showed connection between the positive as-
pects of perfectionism and global self-esteem (10), as
well as positive correlation between negative aspects
of perfectionism and depression level. It was also fo-
und that people living in the cities and those with better
economic status set their personal standards signifi-
cantly higher (sub dimension of positive perfection-
ism) (11). The same study (11) revealed gender differ-
ences regarding perfectionism, showing that girls had
significantly higher scores on scales of positive perfec-
tionism than boys (11).

Anxiety is a term used in a wide variety of mean-
ings. It can be defined as a state of distressing and un-
pleasant expectations and premonition, worry and un-
certainty, which lasts longer than fear, where feelings
of vulnerability arise from either person’s environment
or person’s internal conflicts and can lead to signifi-
cant psychological and somatic changes (12). Spielber-
ger’s model of anxiety distinguishes state anxiety and
general anxiety - anxiety as a trait. State anxiety is sub-
jective, consciously perceived state of fear and worry
associated with increased alertness of the autonomic
nervous system, and can be triggered by an external or
internal stimulus perceived as a danger or a threat (13).
Anxiety as a trait is a tendency to perceive objectively
harmless situations as threatening and to react to them
much more intensively than a situation objectively re-
quires (14). Endler’s interaction model also distinguis-
hes trait anxiety and state anxiety, but presumes their
multidimensionality (15). In this study we considered
anxiety as trait. Understanding anxiety is essential in
understanding of either normal or pathological functio-
ning of personality. Among other things, researchers
have found negative correlation between anxiety and
self-respect (14), and positive correlation between an-
xiety and depression (16). Anxiety may have a protec-
tive function, since it was significantly negatively cor-
related with the propensity to make risking decisions
(17). Some studies indicate to gender differences in
emotional reactions and anxiety occurrence. For in-
stance, study (14) in a sample of young musicians sho-
wed that girls react more anxious to some stress. Very
important fact for our research is the result showing po-
sitive correlation between anxiety in test situation and
negative perfectionism (4).

THE AIM OF THE STUDY

The aim was to examine if there are any correlati-
ons between perfectionism and anxiety and their sub-

scales, and then to determine its intensity and direc-
tion. We also wanted to examine if there are any gender
differences regarding these two personality traits.

METHOD

This was a systematic non-experimental research.
We collected data through questionnaires in Belgrade
in October and November 2013. The survey was con-
ducted on a sample of Belgrade University students. Of
202 students 158 or 78% were girls and 44 or 22% we-
re boys.

To estimate perfectionism level we used Multidi-
mensional Perfectionism Scale (MPS), constructed by
Fost and associates, and translated to Serbian and
adapted by Stojiljkovi} and Maksi} (18). The coeffici-
ent of reliability of the total score, measured by the aut-
hors, was 0.90, and the reliability of subscales from
0.77 to 0.93. The instrument contains 35 claims and the
task of respondents is to check the degree of agreement
with the statement on a five-point Likert scale. Infor-
mation gathered on this scale tells us about the total
perfectionism level and its subdimensions. The scale
includes the following subscales: concern over mista-
kes, personal standards, parental expectations, parental
criticism, doubts regarding action and organization.
The authors have conducted factor analysis, which
showed that personal standards and organization may
be considered subdimensions of positive perfection-
ism, and concern over mistakes, parental expectations,
parental criticism, as well as doubts concerning the ac-
tion as dimensions of negative perfectionism (7). Hig-
her scores on MPS indicate higher perfectionism.

Anxiety level was estimated using Endler Multi-
dimensional Anxiety Scale - Trait (EMAS-T). Scale
refers to anxiety as a trait and it was constructed by the
Endler and associates as one of the three parts of En-
dler’s Multidimensional Anxiety Scales, in addition to
the scale relating to anxiety as a state (EMAS -S) and
scale related to the perception of the type and intensity
of the threat posed by specific situation (EMAS - P).
EMAS-T scale consists of four subscales: social evalu-
ation/assessment, physically dangerous situations,
new/unfamiliar situations and everyday situations. Each
subscale consists of 15 items where respondents on the
Likert five point scales assess the extent to which data
statement describes their reactions and attitudes in thus
defined situations. The scales were translated into Croa-
tian and adapted by Sori} and associates (19). Higher
scores on EMAS – T indicate higher anxiety.

The data were analyzed in SPSS 20.0 (Statistical
Package for the Social Sciences). Method of linear cor-
relation - Pearson coefficient examined interconnec-
tion between the dimensions of perfectionism and anx-



iety. Method t-test for independent samples examined
differences between the sexes in terms of perfection-
ism and anxiety level.

RESULTS

Perfectionism and anxiety

Pearson’s correlation coefficient between the total
scores on the scales EMAS-T and MPS is 0.29 and is
statistically significant at the level of 0.01 (Table 1).
The correlation between anxiety and negative perfecti-
onism is something greater and statistically significant,
also on level 0.01. The statistically significant correla-
tion between positive perfectionism and anxiety was
not ascertained.

Total perfectionism significantly positively corre-
lated with anxiety in assessment situations and anxiety
in new situations scales (Table 2). There were no signi-

ficant correlation between perfectionism and anxiety
in situations of physical danger and anxiety in every-
day situations. Therefore, bigger perfectionists are mo-
re prone to show anxiety in assessment and unfamiliar
situations.

From Table 3, we see that there were no signifi-
cant correlation between positive perfectionism and
any of anxiety subscales. Negative perfectionism cor-
related significantly and positively with anxiety in sit-
uations of assessment with 0.48 correlation coefficient
(Pearson’s r), while the correlation with anxiety in new
situations and anxiety in everyday situations is somew-
hat lesser, but also statistically significant and positive.

As for the correlation between the four types of
anxiety and six subdimensions of perfectionism, it sho-
uld be emphasized that the organization as subdimen-
sion of positive perfectionism significantly negatively
correlated with anxiety in everyday situations (Pear-
son’s r = –0.28).

Gender and perfectionism

The only statistically significant gender differen-
ce in terms of the dimensions of perfectionism was ob-
tained on the dimension doubt about the action. Here
the value of t statistics is 2.11 and it is significant at the
0.05 level. Thus, according to our results, girls signifi-
cantly more express this trait than boys. To determine
what is the size of the gender effect on the expression
of doubt about the action we calculated eta squared,
and it is 0.02, which indicates a rather small influence
of gender on the expression of doubt about the action.

Gender and anxiety

When it comes to anxiety, it was shown that there
are differences between boys and girls, both in terms of
general anxiety trait, where the value of the t statistic is
3.39 (p � 0.01), and the eta - squared of 0.05. The situa-
tion is similar when it comes to subdimensions of anxi-
ety, except the anxiety in everyday situations. These
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r r

Pos. Perfectionism - Anxiety in
assessment

–0.10
Neg. Perfectionism - Anxiety in

assessment
0.38**

Pos.Perfectionism - Anxiety in situations
of physical danger

0.09
Neg. Perfectionism – Anxiety in

situations of physical danger
0.05

Pos. Perfectionism - Anxiety in new
situations

–0.02
Neg. Perfectionism - Anxiety in new

situations
0.25**

Pos. Perfectionism - Anxiety in everyday
situations

–0.14
Neg. Perfectionism - Anxiety in everyday

situations
0.23**

** significant at the level 0.01
EMAS-T: Endler Multidimensional Anxiety Scale – Trait

Table 3. Correlations (Pearson’s r) between positive and negative perfectionism and anxiety subscales (of EMAS-T)

Perfectio-
nism

Anxiety in assessment situations 0.27**

Anxiety in situations of physical danger 0.08

Anxiety in new situations 0.20**

Anxiety in everyday situations 0.13

** significant at the level 0.01
EMAS-T: Endler Multidimensional Anxiety Scale - Trait

Table 2. Correlation (Pearson’s r) between

perfectionism and four subscales of anxiety (of EMAS-T)

Anxiety

Perfectionism (general) 0.29**

Positive perfectionism –0.07

Negative perfectionism 0.40**

** significant at the 0.01 level

Table 1. Correlation (Pearson’s r) between anxiety

and general perfectionism, positive perfectionism

and negative perfectionism



significant differences speak in favor of anxiety being
more prominent in girls than in boys. Calculated eta
squared points to a moderate size of the influence of
gender on the presence of anxiety.

DISCUSSION

Our research has confirmed the existence of a pos-
itive correlation between perfectionism and anxiety in
general, but also between their subdimensions. Total
perfectionism was significantly positively associated
with anxiety in assessment situations and new/unfami-
liar situations. Slightly higher correlation than in the
case of general perfectionism was found between neg-
ative perfectionism and overall anxiety, which is consi-
stent with the results obtained in earlier studies (4).
This connecttion between anxiety and negative aspects
of perfectionism is particularly evident in assessment
situations, unfamiliar and everyday situations. Thus,
students who tend to display anxiety in these situations
are persons who are more likely to show indicators of
negative perfectionism than others. Only in the case of
manifestation of anxiety in situations of physical dan-
ger there were no relationship between the level of the
negative perfectionism aspect. Although we haven’t
found significant relationship between general anxiety
and positive perfectionism, we found a significant neg-
ative correlation between organization and anxiety in
everyday situations. Speaking common sense, it is ex-
pected that the less organised people will be more li-
kely to feel anxious in everyday situations.

In contrast to the results of previous studies (11),
where it was found that girls had significantly higher
scores on scales of positive perfectionism than boys,
we did not find a significant difference between boys
and girls in terms of general perfectionism. The only
indication of perfectionism which is more pronounced
in girls is the tendency to have doubts about taking so-
me action, although the intensity of the impact of gen-
der on this feature is not particularly large (p < 0.05, eta

squared = 0.02). So, we can only conclude that the girls
in terms of taking some action or initiation of dealing
with something and somewhat are more thoroughly
and more punctilious, but also indecisive and more
prone of reluctance than boys. When it comes to the
presence of anxiety, it was shown that it is significantly
more expressed in female and this is true for general
anxiety, and also anxiety in the assessment situations,
anxiety in physically dangerous situations and anxiety
in new/unfamiliar situations. This is consistent with re-
sults of previous studies (14), where on a sample of
young musicians researchers have found that girls
show significantly higher levels of anxiety than boys.

CONCLUSION

We examined the connection between perfection-
ism and anxiety in a sample from the student population,
as well as gender differences in the expression of these
two personality traits. The results of this research confir-
med that these two traits are moderately positively cor-
related with each other. Therefore, we can conclude that
the anxious persons are generally more of perfectionists,
especially of a people who express negative aspects of
perfectionism, which are thought to arise as a consequ-
ence of the fear of failure. It was found that female stu-
dents are generally more anxious thane male students. In
terms of perfectionism, girls showed significantly hig-
her level of doubt about the action.
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POVEZANOST PERFEKCIONIZMA I ANKSIOZNOSTI KOD STUDENATA

Raspopovic Milena

Institut za javno zdravlje, Podgorica, Crna Gora

Uvod. Perfekcionizam je relativno stabilna osobi-
na li~nosti koja podrazumeva postavljanje visokih
li~nih standarda i te`nju ka savr{enstvu. Anksioznost
posmatrana kao crta li~nosti predstavlja sklonost da se
situacije koje su objektivno bezopasne opa`aju kao
ugro`avaju}e i da se na njih reaguje znatno intenzivni-

je nego {to to situacija objektivno nala`e. Raniji rezul-
tati pokazuju da je anksioznost u ispitnoj situaciji u po-
zitivnoj vezi sa negativnim perfekcionizmom (strahom
od neuspeha). Tako|e, ranija istra`ivanja pokazuju da
postoje razlike izme|u polova u pogledu izra`enosti
ovih osobina, u oba slu~aja u korist devojaka.
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Cilj. Cilj istra`ivanja bio je da se ispita da li posto-
ji povezanost izme|u perfekcionizma i anksioznosti,
kakvog je intenziteta i smera. Pored toga, `eleli smo da
ispitamo postoje li razlike izme|u polova u pogledu iz-
ra`enosti ove dve osobine li~nosti.

Metod. Sistematsko neeksperimentalno istra`iva-
nje. Uzorak je ~inilo 202 studenta Beogradskog Univer-
ziteta, od toga 158 devojaka (78%) i 44 mladi}a (22%).
Izra`enost crte perfekcionizma merena je testom Multi-
dimenzionalna Skala Perfekcionizma, Frosta i saradni-
ka, dok je anksioznost merena testom Endlerova Multi-
dimenzionalna Skala Anksioznosti - Crte. Statisti~ke
tehnike koje smo koristili u analizi su Pirsonov koefici-
jent korelacije i t-test nezavisnih uzoraka.

Rezultati. Rezultati pokazuju umerenu pozitivnu
korelaciju anksioznosti sa ukupnim perfekcionizmom
(r = 0.29, p = 0.01), kao i ne{to intenzivniju, tako|e po-

zitivnu, korelaciju anksioznosti sa negativnim aspekti-
ma perfekcionizma (r = 0.40, p = 0.01). Na|ena je raz-
lika izme|u polova u pogledu anksioznosti, tj. da je
kod studentkinja anksioznost zna~ajno vi{e izra`ena
nego kod mu{kih studenata (t = 3.39, p < 0.01, = 0.05).
Kada je u pitanju perfekcionizam, jedina zna~ajna raz-
lika izme|u polova na|ena je u pogledu subdimenzije
sumnja i vezi akcije (t = 2.11, p = 0.04, = 0.02), koja
pokazuje da je ova crta izra`enija kod devojaka nego
kod mladi}a.

Zaklju~ak. Dakle, na osnovu ovog istra`ivanja
mogli bismo zaklju~iti da su anksioznije osobe uglav-
nom i ve}i perfekcionisti (pogotovo negativni perfek-
cionisti) nego manje anksiozne osobe, kao i da su stu-
dentkinje generalno anksioznije od studenata.

Klju~ne re~i. perfekcionizam, anksioznost, pol,
povezanost.
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Abstract: Crohn’s disease is a chronic inflamma-
tory bowel disease still with unknown etiology. In
0.5–20% of patients, extra intestinal lesions in the oral
cavity can be presented in forms of orofacial granulo-
matosis, cobblestone and corrugated oral mucosa, mu-
cosal tags, deep linear ulcerations with hyperplastic
folds, pyostomatits vegetans, aphthous ulcers, angular
cheilitis, labial/facial edema and gingival erythema/ede-
ma. We describe a case of a 28-year-old male who was
presented with oral lesions of Crohn’s disease and treat-
ment procedure. The patient was candidate for biologic
treatment so dental procedures and preparation of the
patient for treatment are described. Good communica-
tion and cooperation between the patient’s doctor and
dentist are important for successful treatment.

Key words: Crohn´s disease; inflammatory bowel
disease; oral manifestation.

INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory
granulomatous disease with primary intestinal invol-
vement but it may involve any part of bowel system
from mouth to anus (1, 2).

The etiology of disease is still unknown but gene-
tic factor, environmental factors and immune response
in the bowel wall seems to be main causes of CD (3, 4).

The disease is characterized by phases of exacer-
bation and remission, with the symptoms of diarrhea,
stomach pain, weight loss and elevated body tempera-
ture (1, 5). One third of patients can exhibit extra intes-
tinal manifestations of the disease (6). The most frequ-
ent manifestations affect the joints, skin, eyes and he-
patobiliary system. Changes in the oral cavity, blood
vessels, heart, lungs and genitourinary and endocrine
system have been also described (6, 7).

Oral lesions of CD were first described in 1969 by
Dyer at al (8). In the same year Dudeney (9) reported

another case of patient suffering from CD who had oral
manifestations. The prevalence rate of oral manifesta-
tions is estimated to be between 0.5 to 20% (5, 10, 11),
although some studies mention up to 80% (12, 13).
They include orofacial granulomatosis, cobblestone
and corrugated oral mucosa, mucosal tags, deep linear
ulcerations with hyperplastic folds, pyostomatitis ve-
getans, aphthous ulcers, angular cheilitis, labial/facial
edema and gingival erythema/edema (10, 14, 15). Pre-
sence of cobblestone mucosa and mucosal tags are
highly suggestive to CD (16).

There is a male predilection and the oral outbreaks
often start in young ages (17). Up to 60% of patients
with CD may present oral manifestations years before
the appearance of intestinal disease (5, 17). Oral mani-
festations are unpleasant bitter, disagreeable, displeas-
ing, and distasteful for the patients; restrict their nutri-
tion and oral hygiene.

The aim of this paper is to present a case of patient
with oral manifestation of CD and treatment procedure.

CASE REPORT

A 28-years-old male patient was referred to the
Department of Oral medicine at the Dental clinic Rije-
ka due to pain in the mouth. Oral complains and lesions
have been presented for 10 days.

The patient medical history revealed that he has
been suffering from CD for five years. He has been su-
bjected to resection of terminal ileum and sigmoid co-
lon in 2010. Post-surgical remission was maintained
with azathioprine therapy for four years. Two months
after stopping the azathioprine therapy, (four months
prior of arrival in our clinic) the disease became active
and the infliximab was recommended. During the pe-
riod of patient’s preparation for infliximab therapy the
patient was referred to the Oral medicine Dental Office
for treating lesions in the oral cavity and excluding oral
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foci of infection. He has never before experienced oral
lesions since he was diagnosed with CD.

Clinical exam revealed erythema and inflamma-
tion with white to yellow small pustules on the right
buccal mucosa, what was recognized as pyostomatitis
vegetans. Furthermore, in the lower right quadrant on
the vestibular gingiva and in the fornix a thickened, in-
flamed and cobblestone oral mucosa with ulcerations
was presented (Figure 1). Under local anesthesia (2%
lidocaine) an incision biopsy of the altered mucosa and
gingiva was performed. Swabs were taken from the
oral mucosa for the microbiological analysis.

Patient was prescribed a topical antiseptic therapy
(0.2% chlorhexidine gluconate solution three times per
day), corticosteroid (0.05% betamethasone ointment
three times per day), and systemic corticosteroid (pred-
nisolone 30 mg) with proton pump inhibitor.

On recall visit after seven days the sutures were
removed. Clinically the erosions were epithelized and
the inflammation diminished. The patient continued
the prescribed therapy for additional 7 days. The bi-
opsy of the buccal lesion revealed: dense lymphoma
histiocytic inflammatory cell infiltration in the vicinity
of the basal membrane. In the gingiva sample histi-
ocytic granulomas were presented, that all together in-
dicated the presence of Crohn’s disease.

Patient’s dental status was taken, vitality tests we-
re performed, and the panoramic radiogram was ana-
lyzed. No pathological changes were found on the te-
eth or on the surrounding bone. Microbiological results
were negative and from the dental point of view the pa-
tient was eligible to start the biologic therapy.

On the second recall after 14 days the oral mucosa
was normal without pathological changes (Figure 2).

Topical therapy was stopped while the systemic pred-
nisolone therapy remained and it was gradually tapered
down under gastroenterology specialist supervision.
Patient was instructed to come for consult after one
month, when there was no oral lesions presented.

After routine preparation for biologic (anti-TNF)
therapy (screening for tuberculosis and viruses), inflixi-
mab induction therapy was administered by which the
remission of Cohn’s diseases was achieved. Infliximab
maintenance therapy was continued by re-administra-
tion every eight weeks. Now, he is in stable remission.

DISCUSSION

We presented the case of a patient who developed
oral manifestations of CD in the phase of reactivation
of the disease, after interrupting of maintenance azathi-
oprine therapy during four years.

Although, in the mouth of patients with CD a vast
variety of specific and nonspecific lesions can be pre-
sented, in our case the pyostomatitis vegetans, cobble-
stone mucosa and ulcerations were observed. In the lit-
erature it is reported that the oral lesions can appear eit-
her before, coincide, or after the onset of symptoms
and lesions in the gastrointestinal system (17–21). The
severity of oral lesions can indicate the activity level of
chronic inflammatory processes in the intestine (22).

Oral lesion can be managed by topical corticoste-
roids such as triamcinolone acetonide and betametha-
sone (23). The topical application of corticosteroids
sometimes is not sufficient and a systematic adminis-
tration of corticosteroids is needed (e.g. prednisolone)
(23, 24). Some authors state that the topical application
of corticosteroids is not sufficient, and treatment must
start from the beginning with systemic corticosteroid
therapy (25). In the presented case, it was decided to
start simultaneously with topical and systemic cortico-

Figure 1. Clinical appearance at time of first

presentation. White to yellow small pustules

on the inflamed buccal mucosa and cobblestone

lesions with ulcerations on the vestibular gingiva

and in the fornix

Figure 2. Clinical appearance at second recall.

There was no oral lesions. The site of gingival

biopsy is visible



steroid therapy what resulted in healing of oral lesions.
After 14 days the topical therapy was halted, while the
systemic corticosteroid was gradually tapered down.

Administration of medium high and high doses of
systematic corticosteroids results on disappearance of
lesions, however the lowering of dosage or stopping the
treatment can result in exacerbation of the lesions (26).
For the modern therapy it is unacceptable to keep the pa-
tient in remission with corticosteroids due to numerous
side effects. The azathioprine therapy that was adminis-
tered for 4 years after withdrawal brought the patient to
acute disease exacerbation including oral lesions. The
anti-TNF therapy was the choice for our patient.

However, the initiation of biologic therapy requi-
res strict preparation procedures including detection of
manifest and hidden potential focal infections (27).
The preparation includes exam of oral cavity and teeth
(27). Patient have to present restored teeth, healthy pe-
riodontal tissue and oral mucosa, and the possible oral

foci have to be eliminated. The presence of oral foci
due to immunosuppressive action of the biologic ther-
apy can lead to distant focal infections that can jeopar-
dize the patient’s health and life. Therefore, the dental
exam was performed and the foci of oral origin were
excluded in our patient.

CONCLUSION

In the presented case the findings in the oral cavity
were manifestations of the primary disease and the pa-
tient was treated for the primary disease (with cortico-
steroids, and subsequently anti-TNF biologic medica-
tion). Since the patient was candidate for biologic ther-
apy the foci of oral origin were excluded. For the suc-
cessful treatment of extra intestinal/oral lesions of
Cohn’s disease good communication between gastro-
enterology specialist and the dentist/oral medicine spe-
cialist is essential.
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Kronova bolest je hroni~na zapaljenska bolest cre-
va jo{ uvek nepoznate etiologije. U 0,5–20% pacijenata
mogu se javiti ekstraintestinalne lezije u usnoj duplji u
obliku orofacijalne granulomatoze, kaldrmaste i talasa-
ste oralne sluznice, sluzni~kih nabora, dubokih linearnih
ulceracija s hiperplasti~nim naborima, piostomatitis ve-
getansa, aftoznih ulceracija, angularnog heilitisa, otoka
usana i lica te crvenila i otoka gingive. U ovom radu opi-

san je slu~aj 28-godi{njeg pacijenta koji je razvio oralne
lezije u sklopu Kronove bolesti i postupak le~enja. Paci-
jent je bio kandidat za biolo{ko le~enje te je u radu opi-
san stomatolo{ki postupak pripreme pacijenta za le~e-
nje. Za uspe{no le~enje bitna je dobra komunikacija i sa-
radnja izme|u pacijentovog doktora i stomatologa.

Klju~ne re~i: Kronova bolest; Oralne manifesta-
cije; zapaljenska bolest creva.
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Abstract: Cataract surgery and intraocular lens po-
wer calculation is challenging in patients with anterior
megalophthalmos and cataract, with postoperative re-
fractive surprise frequently reported. Deep anterior
chamber in these patients substantially influence effecti-
ve lens position. To minimize possibility of refractive
surprise, we used Haigis formula that takes into account
anterior chamber depth in the lens power calculation for
our patient. Cataract was managed by phakoemulsifica-
tion with standard intraocular lens implanted in the cap-
sular bag. Postoperatively, satisfying refractive result
was achieved and refractive surprise was avoided.

Key words: Anterior megalophthalmos, cataract
surgery, intraocular lens, power calculation.

INTRODUCTION

Anterior megalophthalmos is a rare bilateral here-
ditary disorder in which megalocornea (defined as hor-
izontal corneal diameter greater than 13 mm) is associ-
ated with enlarged anterior segment of the eye (1).
While in the simple megalocornea there are no additio-
nal ocular abnormalities, in the anterior megalophthal-
mos various other findings are present including iris
hypoplasia, stromal atrophy, iris transillumination de-
fects, pigment dispersion syndrome, myopia, cataract,
lens subluxation and luxation, and glaucoma. Clinical
diagnosis of anterior megalophthalmos can be confir-
med by biometry findings of low vitreous index (vitre-
ous length/axial length x100 < 69%) (2).

Intraocular lens calculation is challenging in these
patients, with postoperative hyperopic refraction fre-
quently reported (3 ). Many commonly used formulas
doesn’t take into account anterior chamber depth (ACD)
when calculating intraocular lens (IOL) power. This

can cause erroneous estimation of effective lens posi-
tion in these unusual eyes (8). We therefore used Haigis
formula (9) to calculate IOL power in this particular
patient, to minimize possibility of refractive surprise.
Large capsular bag is often present in these eyes, add-
ing inaccuracy in prediction of final IOL position, if
in-the-bag placement is planed.

In this report we described a case of anterior me-
galophthalmos with normal-sized cataractous lens. Ca-
taract was managed by phakoemulsification with stan-
dard intraocular lens implanted in the capsular bag. Po-
stoperatively, satisfying refraction was achieved wit-
hin 0.25 D of targeted in both eyes.

CASE REPORT

A healthy 30-year-old man was referred to our de-
partment because of the bilateral vision loss due to ad-
vanced cataracts. His visual acuity was reduced to coun-
ting fingers at 1 m in the right eye, and at 3 m in the left.

Slit-lamp biomicroscopy of both eyes revealed
signs of anterior megalophthalmos: enlarged corneas,
deep anterior chamber, iris transillumination defects
and white cataract in the right eye (Figure 1), while in-
cipient in the left. Refraction of his right eye could not
be obtained, and of the left eye was mildly myopic. An-
terior segment biometry data was collected by Allegro
Biograph (Wave Light) as follows: average keratome-
try OD: 37.79 D (8.79 mm; n = 1.332), and OS: 37.92
D (8.76 mm; n = 1.332). Anterior chamber depth
(ACD) and lens thickness (LT) for the right eye were
5.03 mm and 3.96 mm, and for the left eye 5.21 mm
and 4.05 mm, respectively. Axial length of the right
eye was 25.80 mm, and 26.80 mm of the left, measured
by immersion echography. Horizontal white-to-white
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for the right and the left eye was 13.56 mm and 13.24
mm, respectively. Intraocular pressure was 16 mmHg
bilaterally, measured by Goldmann applanation tono-
meter. There were no phacodonesis in any eye, but iri-
dodonesis was present in both.

Calculated vitreous index was 65.15 % for the
right, and 65.45% for the left eye, confirming diagno-
sis of anterior megalophthalmos. UBM of the anterior
segment revealed normal crystalline lens of 9.26 mm
equatorial diameter in the right eye, concave iris confi-
guration and elongated stretched zonules (Figure 2).
Findings were similar for the left eye, with diameter of
9.24 mm.

Power of the intraocular lens was estimated with
various formulas utilizing Biograph proprietary soft-
ware, aiming emmetropia. Haigis formula indicated
21.5D IOL for the right eye, while other formulas pre-
dicted lower power IOLs for emmetropia. Calculation
for the left eye was 18.0D. Prediction error of some

commonly used formulas for the patient right eye are
listed in Table 1.

Cataract surgery of the right was performed in
sub-Tenon anesthesia. Temporal clear corneal incision
was made by 2.4 mm knife, anterior capsule was stai-
ned with trypan-blue dye, DisCoVisc viscoelastic was
injected into the anterior chamber, paracenthesis inci-
sion was performed for second instrument placement,
and continuous circular capsulorhexis was success-
fully finished. Viscoelastic material was added betwe-
en iris and anterior capsule, to prevent lens iris diap-
hragm retropulsion syndrome (LIDRS), which is ex-
pected to occur in such a case. Phaco probe was inser-
ted through the main incision and nucleus was chopped
and aspirated. Cortical material was then aspirated
with unimanual irrigation/aspiration handpiece. Single
piece foldable intraocular lens Acrysof SA60AT (Al-
con Laboratories, Inc.) of 21.5D was implanted in the
capsular bag. Subsequently, viscoelastic material was
removed and operative wounds were hydrated using
balanced salt solution (BSS). A month later, second
eye was operated in the same manner.

Postoperative course was unremarkable with both
eyes. Best corrected visual acuity of the right eye reco-

Figure 1. High magnification slit-lamp image

of the anterior segment reveals white cataract and

transillumination iris defects associated with

anterior megalophthalmos

Figure 2. Preoperative UBM of the right eye

showing deep anterior chamber, normal-sized

crystalline lens with anterior cortical opacities,

and elongated zonules

Table 1. Prediction of postoperative refraction

of some commonly used formulas for SA60AT

Acrysof lens. Input data (mm): AL 25.80, ACD 5.03,

LT 3.96, Ave. K 8.79

IOL

power

SRK II

119.0

SRK T

118.8

Holladay I

1.64

Hoffer Q

5.41

Haigis

–0.091,

0.231,

0.179

21.50 –1.66 –1.39 –1.10 –0.57 0.00

21.00 –1.26 –1.00 –0.73 –0.22 0.35

20.50 –0.86 –0.62 –0.37 0.13 0.69

20.00 –0.46 –0.25 0.00 0.47 1.03

19.50 –0.06 0.12 0.35 0.81 1.37

Comment: All formulae except Haigis would suggest lower po-
wer IOL to achieve emmetropia, leading to hyperopic surprise.

Figure 3. Postoperative appearance of both eyes



vered to 1,0 Snellen with –0.25 Dsph at the first posto-
perative visit and stayed so during 6 months of follow
up. Postoperative spherical equivalent of the left eye
was +0.25 Dsph, with uncorrected distance visual acu-
ity of 1,0 Snellen at final exam 5 month after the sur-
gery (Figure 3 and 4).

DISCUSSION AND CONCLUSION

Cataract extraction in eyes with anterior mega-
lophthalmos is complex because of hyper-deep anteri-
or chamber, zonular laxity and poor visualization. En-
largement of the ciliary ring is often associated with a
wide capsular bag, so various methods to secure intrao-
cular lens implant in these circumstances were descri-
bed in literature: iris fixated artificial lens (10, 11), sutu-
red posterior chamber IOL (12, 13), anterior capsulorhe-
xis capture of the IOL (14), and custom-made intraocu-
lar lens with very wide haptic diameter (4). However,
crystalline lens is not always large. Zare M.A. and colle-
agues (3) recently reported a case of normal-sized cata-
ractous lens (10,21 mm) in an anteriorly-megalophthal-
mic eye, and they showed the significance of preoperati-
ve ultrasound biomicroscopy (UBM) imaging in cata-
ract surgery planing in these patients.

Deep anterior chamber in patients with anterior
megalophthalmos substantially influence effective
lens position, so we used Haigis formula that takes into
account ACD in the lens power calculation.Rather than
using a single constant, the Haigis formula recom-
mends IOL power based on a three-variable (a0, a1 and
a2) function.

The a0, a1 and a2 constants are set by optimizing a
set of surgeon- and IOL-specific outcomes for a wide
range of ALs and ACDs. By double-regression analy-
sis, the a0, a1 and a2 constants are adjusted to match
the results for a specific surgeon and IOL. This means
that the mathematics of the Haigis formula can be adju-
sted for each surgeon/IOL combination.

Normal size of the crystalline lens, as in our pati-
ent, allows secure and stabile in the bag placement of
an IOL which, in turns, aids in accuracy of power cal-
culation. Additional power adjustments are only nee-
ded if the IOL is planed to be iris -fixated or capsulor-
hexis captured, as is the cases with large or unstable
capsular bag. One such a case was reported by Galvis
V. and coauthors (10). Haigis formula was used in that
case to calculate Artisan iris fixating lens power, with
excellent refractive result.

Various other formulas are used to calculate IOL
power, many of them are based only on two parameters,
namely keratometry and axial length. This may explain
hyperopic refractive result in some of these unusual
eyes. On the other side, formulas that includes other rel-
evant parameters (ACD, lens thickness, white-to-white
measurement and other) like Haigis, Holladay II and Ol-
sen (15), have a potential to more accurately predict po-
stoperative refraction. In a case report of de Sanctis and
Grignolo (16), Holladay II formula has been shown to
be very accurate in their patient with X-linked megalo-
cornea. Assia and coauthors (6) recently described a ca-
se of cataract surgery with IOL implantation in anterior
megalophthalmos. After having hyperopic refractive
surprise with SRK-T formula, they back-calculated IOL
power using Holladay II formula, and concluded that
IOL selection and refractive result would be similar. It
remains unclear whether preoperative ACD was used in
power calculation in that case. However, authors sugge-
sted the use of Holladay II formula to calculate IOL po-
wer in megalophthalmic eyes with very deep anterior
chamber and wide WTW. Review of refractive results of
reported cases of cataract surgery in eyes with anterior
megalophthalmos, where IOL was placed in the capsu-
lar bag, is shown in Table 2.
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Figure 4. UBM of the operated eye shows in-the-bag

position of the IOL

Table 2. Previous and current reports of in-the-bag

IOL placement in anterior megalophthalmos

Author/year Formula Achieved refraction (SE)
Zare, 2011 SRK-T OD +0.75 D

Marques Vaz, 2007 n/a
OD +0.75 D

OS +1.75 D

Assia, 2009 SRK-T
OD +2.25 D (+2.90 D from target)

OS +1.00 D (+2.25 D from target)

Hegde, 2012 SRK II OD +2.50 D

Javadi, 2000 SRK-T

1. OD –1.75 D

OS –2.50 D

2. OD –0.825 D

OS +0.25 D

3. OS –0.50 D

Orczykowska, 2013 SRK-T OS +1.00 D

De Sanctis and

Grignolo, 2004
Holladay II

OD +0.48 D from target

OS –0.25 D from target

Current, 2015 Haigis
OD –0.25 D (–0.25 D from target)

OS +0.25 D (+0.25 D from target)



There are fewer reports of myopic postoperative
surprise. Javadi et al. (17) reported postoperative myo-
pic surprise in the majority of their cases. Axial length
was measured by ultrasound, but it wasn’t stated wether
it was accomplished by contact biometry, what may be
the source of error. The other two published reports of
myopic refraction after surgery are cases with sutured
IOL, either through iris and capsule, or between iris
and capsule (12, 13). Myopic refraction can be explai-
ned in these eyes by anterior shift of sutured IOL.

An interesting approach to IOL power calculation
was utilized by Jain et al. (14). They used SRK II for-
mula, and added 2 D to emmetropic calculation. The
IOL optic was sulcus fixated and captured through the
capsulorhexis. Final refraction was emmetropic in one
eye, and mildly myopic in the other.

We showed in our case that the error that may re-
sult from the classical formulas using only the K-read-
ing and the axial length for the prediction of ELP can
be avoided by using Haigis formula in these extreme
eyes. Secure capsular bag fixation of the standard in-

traocular lens provided stabile and satisfying refractive
outcome.
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D — Diopter
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Sa`etak

OPERACIJA KATARAKTE I PRORA^UN DIOPTRIJSKE SNAGE
INTRAOKULARNOG SO^IVA KOD PACIJENTA

SA PREDNJIM MEGALOFTALMUSOM: PRIKAZ SLU^AJA
Glisic Selimir, Jovanovic Milos, Gakovic Aleksandar, Dacic-Krnjaja Bojana

Eye Clinic, University of Belgrade, Clinical Center of Serbia, Belgrade, Serbia

Operacija katarakte i prora~un dioptrijske snage
intraokularnog so~iva kod pacijenata sa prednjim me-
galoftalmusom su veoma delikatni, a refraktivna izne-
na|enja su u literaturi ~esto navo|ena. Duboka prednja
o~na komora kod ovih pacijenata zna~ajno uti~e na
efektivni polo`aj implantiranog so~iva. Da bi smanjili
mogu}nost za ne`eljeni refraktivni ishod operacije ka-
tarakte, kod prikazanog pacijenta kori{}ena je Haigiso-

va formula koja uklju~uje parametar dubine prednje
o~ne komore za kalkulaciju dioptrijske snage so~iva.
Katarakta je operisana metodom fakoemulzifikacije,
sa implantacijom ve{ta~kog so~iva standardnih dimen-
zija u kapsularnu kesicu. Postoperativno je postignut
zadovoljavaju}i refraktivni i funkcionalni rezultat.

Klju~ne re~i: Prednji megaloftalmus, hirurgija
katarakte, intraokularno so~ivo, kalkulacija.
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Abstract: Saliva is a readily available oral fluid
with many functions, from digestion, maintenance of
oral tissues’ integrity, to caries prevention. Changes re-
garding its secretion may be divided into qualitative
and quantitative: both of them are a consequence of
certain conditions/diseases (e.g. internal factors) or nu-
trients/drugs ingested (e.g. external factors). During
the last 15 years, technological advances gave a signif-
icant momentum to utilization of saliva as a diagnostic
tool. Analysis of saliva, just like the blood analysis, has
two main objectives: to identify the subjects suffering
from a certain disorder, and to follow the development
and progress of therapy. This paper provides an overvi-
ew of possibilities for the use of saliva for diagnostic
purposes and gives specific examples of some clinical
investigations, with the final aim to stimulate the use of
this noninvasive means for the health care promotion.

Key words: caries, diagnosis, disease, oral fluid,
saliva.

INTRODUCTION

Saliva is a complex fluid originating from three
major and several minor salivary glands, gingival cre-
vicular fluid, bacterial products, epithelial cells and
food debris (1). In addition, it contains minerals, elec-
trolytes, buffers, enzymes and their inhibitors, growth
factors, cytokines, immunoglobulins, mucin, and other
glycoproteins (2, 3). About 93% of its volume is secre-
ted by major salivary glands, while the remaining 7%
originates from minor salivary glands. The main com-
ponent of the saliva is water — 99%. Secretion of the
saliva may be influenced by numerous physiological
and pathological factors, either reversibly or irrevers-
ibly. Saliva plays an important role in maintaining the
integrity of oral cavity, as well as digestion and control
of oral infections (4). The role of saliva in caries pro-
tection may be viewed from 4 aspects: dilution and eli-
mination of sugars and other compounds, buffering ac-
tion, balance between demineralization and reminera-

lization process, and antimicrobial function. Saliva
may present an option for diagnostics of specific disor-
ders and diseases. Finally, it enables tracking of disease
pathogenesis. Although the main component of the sa-
liva is water, it plays an important role in lubrication
and reparation of oral mucosa, formation and swallow-
ing of the food bolus, and control of the oropharyngeal
microbial population.

CLINICAL IMPORTANCE

OF QUALITY AND QUANTITY

OF SALIVA IN ORAL HEALTH

MAINTENANCE

Just as much as the quantity, the quality of saliva
holds a great importance since every single component
plays a role in its various specific functions. Normal
quantity of saliva may be reduced significantly affect-
ing the individual quality of life and oral health. Lead-
ing signs and symptoms related to hyposalivation are
“dry mouth syndrome” or xerostomia, thirst, difficulty
swallowing and chewing, especially when eating dry
foods, a need to sip drinks frequently, difficulty wear-
ing dentures, mouth soreness and irritation, and burn-
ing mouth sensation.

Reduced salivary flow may be caused by many
physiological and pathological mechanisms.

Salivary gland function is naturally reduced in el-
ders. Furthermore, decreased secretion is related to the
intake of certain medications, diabetes and hyperten-
sion. More than 400 commonly prescribed drugs may
affect salivary secretion. Head and neck radiotherapy
cause irreversible destruction of the glandular paren-
chyma. Certain systemic disorders, such as some auto-
immune disorders (namely Sjögren syndrome) lead to
a progressive destruction of salivary glands, while oth-
ers cause vascular or neurological alterations showing
short or long- term repercussions on salivary secretion:
these include hypertension, depression, malnouris-
hment, dehydration and diabetes.

DOI: 10.5937/sanamed1503215P

UDK: 612.313.015; 616-074

2015; 10(3): 215–219 ID: 219466508

ISSN-1452-662X Review article



216 Pezelj-Ribaric Sonja, Prpic Jelena, Glazar Irena

Salivary secretion has its physiological peak in
the time of tooth eruption and is related to hyperstimu-
lation of peripheral receptors in oral mucosa. This
hyperstimulation may also be observed during the first
trimester of pregnancy and menstrual bleeding.

Pathological causes of hypersalivation are divided
into oral and non-oral. The former include the initial
stages of prosthetic rehabilitation with a denture, toot-
hache, irritation and/or pain in the oropharyngeal re-
gion. On the other hand, certain neurological disorders
such as Parkinson’s disease, epilepsy, encephalitis, or
some tumors, as well as exogenous toxins (bismuth,
mercury, silver, gold, arsenic or endotoxins during ure-
mia) and pilocarpine may trigger hypersalivation.

During the last 15 years, technological advances
gave a significant momentum to utilization of saliva as
a diagnostic tool. Measurement and tracking of the mo-
lecular components within the saliva, and their compa-
rison to the components of the serum enabled the anal-
ysis of microorganism, chemical and immunological
markers (5, 6). Consequently, saliva became not just an
indicator of oral health but also a powerful tool for me-
asuring basic indicators of overall health. Nowadays,
there is a growing interest for investigations regarding
the use of saliva for diagnostic purposes. Analysis of
saliva, just like the blood analysis, has two main objec-
tives: to identify the subjects suffering from a certain
disease, and to follow the development and progress of
therapy. Advantages of using the saliva as a diagnostic
medium compared to the blood are simple and non-in-
vasive sampling procedure (devoid of stress or risks)
easily acceptable for the patient, low cost, and use for
investigation purposes. One of the most important ad-
vantages for using the saliva as a diagnostic tool is its
simple, non-invasive sampling process.

Various components within the saliva, besides
protecting tissue integrity, enable detection of local
and systemic conditions and diseases. Saliva is especi-
ally useful for qualitative diagnostics and detection of
certain markers in numerous diseases, such as viral in-
fections (HIV, hepatitis), some hereditary diseases
(cystic fibrosis), autoimmune disorders (Sjögren syn-
drome), and malignancies. For example, p53 is known
as a tumor suppressor protein and antibodies targeted
against it have been detected in patients with squamous
cellular carcinoma in the oral cavity, thus helping the
early detection and monitoring of this disease (7, 8).

There are several reports describing possible uses
of salivary creatinine levels in detection of renal disea-
ses (9, 10, 11).

Saliva also represents a useful medium for diag-
nosis of certain oral diseases, and monitoring of drug
and hormone levels. Specific salivary tests for antibod-
ies (anti-viral and anti-bacterial), steroid hormones (es-

trogen, progesterone and testosterone), exogenous tox-
ins (cadmium and mercury), tobacco and some drugs
(ethanol, lithium) have a sufficient sensitivity to reflect
their blood levels (12). Qualitative changes in its com-
position provide necessary information related to diag-
nostics of certain oral diseases. Namely, increased al-
bumin levels in whole saliva were demonstrated in pa-
tients on chemotherapy who developed stomatitis later
on, posing as a significant marker for future prognosis
of this complication (13). Increased levels of salivary
nitrates and nitrites, and reduced activity of nitrate re-
ductase were detected in patients with oral carcinoma
when compared to healthy subjects.

Detection of increased numbers of certain bacte-
rial species in the saliva is related to increased possibil-
ity of caries development, especially on the root surfa-
ce (4).

Saliva may be collected with or without stimula-
tion; one of the best methods for unstimulated saliva
collection is passive drool into the measuring sterile
vial (14). Collection of stimulated saliva is performed
following chewing or stimulation of taste buds.

One of the most common methods used in rese-
arch is collection of the whole unstimulated saliva
(WUS) which represents the pool of saliva from all —
major and minor- salivary glands.

Although WUS represents both local and systemic
pathophysiological states in the moment of saliva col-
lection, some factors such as hyposalivation in elders,
use of certain drugs, periodontitis, fear and anxiety may
affect the results obtained during such research.

Due to the relationship between oral and overall
health, clinicians mostly use saliva as diagnostic me-
ans, although it is still debated that we could profit
even more from such analyses (15, 16).

In the past, mostly used diagnostic means was
blood serum, however saliva holds many advantages
over both serum and urine (2).

Saliva is readily collected during clinical or labo-
ratory work in quantities sufficient for various tests.
These tests hold certain advantages over serum analy-
sis since saliva collection is non-invasive, therefore
preventing fear, uneasiness and anxiety which patients
feel when involved in other analyses.

Cytokines play role in pathogenesis of numerous
oral diseases such as bacterial, viral and fungal infecti-
ons, as well during the pathogenesis of immunological
disorders of the oral cavity and development of precan-
cerous lesions.

Research demonstrated a significant increase in
the levels of interleukin-6 (IL-6) and interleukin-2
(IL-2) in the saliva of patients with Sjögren syndrome
and decreased levels of IL-2 in patients under treat-
ment with pilocarpine (17).



Saliva of HIV-positive patients with oral candidi-
asis holds elevated values of interferon gamma (IFN-�)
compared to other HIV-positive patients with healthy
mouth and otherwise healthy controls. In addition, in-
creased values of IFN-� were found in saliva of
HIV-positive patients with oral villous leukoplakia,
compared to HIV-positive patients without pathologi-
cal oral findings (18).

Saliva of patients suffering from recurrent aphtho-
us ulcerations which developed as a consequence of
destructive autoimmune reaction reportedly has decre-
ased values of vascular endothelial growth factor
(VEGF) — the cytokine which plays a role in angioge-
nesis and healing (19).

In our previous researches we predominantly used
saliva for the purpose of cytokine detection in particu-
lar oral diseases. In patients with oral lichen planus
(OLP), we tested the levels of salivary tumor necrosis
factor-alpha (TNF-�). This study was undertaken to
quantify the salivary levels of pro-inflammatory mar-
ker in the reticular and the erosive/atrophic forms of
OLP, compared with age-matched healthy control vol-
unteers. Whole saliva from 40 patients with active lesi-
ons of OLP, as well as from 20 healthy persons, was in-
vestigated for the presence of TNF-� by enzyme im-
munoassay. Salivary TNF-� levels were significantly
increased in patients with OLP in comparison with he-
althy subjects. The presence of TNF-� showed positi-
ve correlation to clinical forms of OLP, being signifi-
cantly higher in the erosive/atrophic type than in the re-
ticular type of disease. Saliva provides an ideal medi-
um for the detection of pro-inflammatory markers of the
oral cavity. In patients with OLP, TNF-� levels in saliva
were elevated, correlating with the severity of illness.
Salivary TNF-� analysis may be a useful diagnostic tool
and a potential prognostic marker in OLP (20).

Since burning mouth syndrome (BMS) is quite
common diagnosis in the field of oral medicine, and ta-
king into account painful symptoms in many patients
who do not express any clinical changes on the oral
mucosa, we have undertaken a study focusing on sali-
vary levels of IL-2 and IL-6. Affected patients often
presented multiple oral complaints, including burning,
dryness, and taste alterations. The etiology of BMS is
still unknown. Role of various cytokines has been im-
plicated in the development of BMS. The aim of this
study was to evaluate levels of salivary IL-2 and IL-6
in patients with BMS, compared with age-matched he-
althy volunteers (control group). Whole saliva from 30
patients with BMS, age range 55 5, was tested for the
presence of IL-2 and IL-6 by enzyme immunoassay.
Control group consisted of 30 healthy participants,
aged 55 5 years. Saliva IL-2 concentrations in BMS
were significantly increased in patients compared to

healthy subjects: mean 34.1 9.7 versus 7.3 3.0 pg/mL;
P < .001. Patients with BMS had significantly higher
concentrations of IL-6 compared to control: mean 30.8
5.6 versus 5.2 2.8 pg/mL; P < .001. In patients with
BMS, IL-2 and IL-6 levels in saliva were elevated, cor-
relating with the severity of illness (21).

In yet another study we compared the levels of
proinflammatory cytokines in patients with burning
mouth syndrome before and after low level laser ther-
apy (LLLT) (22). The aim of this study was to determi-
ne the levels of proinflammatory cytokines TNF-� and
IL-6 in WUS in subjects with BMS before and after tre-
atment with LLLT. BMS is characterized by a continu-
ous, painful burning sensation in a clinically nor-
mal-appearing oral mucosa. A sample consisting of 40
consecutive subjects was selected on a voluntary basis
from the pool of patients who presented for diagnosis
and treatment of BMS. For determination of salivary
levels of TNF-� and IL-6, an enzyme-linked immuno-
sorbent assay (ELISA) was performed. After 4 weeks
of LLLT, the salivary levels of TNF-� and IL-6 in the
experimental group decreased significantly (p < 0.001).
There was no significant difference in the experimental
group regarding visual analogue scale.

Regarding quite frequent questions on negative
effects of amalgam fillings and their possible influence
on pathological changes on the oral mucosa, we ran a
research on correlation between oral lichenoid reaction
and amalgam fillings. The aim of this study was to per-
form a clinical assessment of the association between
oral lichenoid reactions (OLR) and amalgam restorati-
ons and to determine the salivary concentrations of
IL-6 and IL-8 before and after replacement of the amal-
gam restorations. The study included 20 patients with
OLR and 20 healthy volunteers. All patients were skin
patch tested by an experienced physician. Saliva sam-
ples were collected, prepared and analyzed for IL-6
and IL-8 concentrations using enzyme-linked immu-
nosorbent assay. Sixteen out of 20 patch-tested patients
showed a sensitization to inorganic mercury or amal-
gam. Total replacement of all amalgam fillings was
carried out on 20 patients with fillings based on com-
posite resin, gold, porcelain or a combination of these.
Sixteen out of 20 patients showed complete healing of
OLR; three patients had marked improvement, where-
as one patient showed no improvement. Levels of IL-6
detected before replacement were significantly higher
than IL-6 levels following the replacement (P = 0.003).
The IL-8 levels measured before replacement procedu-
re were significantly higher than the IL-8 levels after
replacement of the fillings (P < 0.001).On the basis of
clinical observations, restorative therapy resulted in
tissue healing. Following the replacement of amalgam
fillings with fillings based on other restorative materi-
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als, levels of both IL-6 and IL-8 shifted towards nor-
mal, as measured in healthy subjects (23).

In order to prove the efficacy of the biostimulative
laser therapy, we ran a research correlating the clinical
signs to biostimulative therapy and levels of TNF-�
and IL-6. The aim of this study was to monitor therape-
utic response by determining the levels of proinflam-
matory cytokines TNF-� and IL-6 in whole unstimula-
ted saliva in patients with denture stomatitis (DS), be-
fore and after laser therapy. DS is an inflammatory
condition that occurs in subjects who wear dentures
(usually upper), and it is a common oral mucosal le-
sion. A potential noninvasive treatment for DS patients
is laser phothotherapy. A group of 40 consecutive sub-
jects was selected on the voluntary basis from the pool
of patients who presented for the diagnostics and treat-
ment of DS. A clinical examination was performed ac-
cording to the standard clinical criteria. Lesions descri-
bed as palatal inflammation were diagnosed as Newton
type II denture stomatitis. The patients were randomly
assigned to either an experimental group (20 patients
receiving the real LPT) or a control group (20 patients
receiving inactive/placebo laser treatment). In order to
determine the salivary levels of TNF-á and IL-6, ELI-
SA testing was performed. Following treatment with
LPT for 4 weeks, the levels of TNF-� and IL-6 decrea-
sed significantly (p < 0.001) and were significantly dif-
ferent from controls (p < 0.001).The results of this

study suggest that LPT may be an effective choice of
therapy (24).

CONCLUSION

During the past 10 years we ran several investigati-
ons where we used saliva as a diagnostic tool, and con-
sequently we have proved that it may be regarded as the
perfect medium to be explored for health and disease
monitoring. The translational applications and opportu-
nities are enormous. The ability to monitor health status,
disease onset and progression, and treatment outcome
through noninvasive means is the most desirable goal in
the health care promotion and delivery.

Abbreviations

WUS — whole unstimulated saliva
IL-6 — interleukin-6
IL-2 — interleukin-2
IFN-� — interferon gamma
VEGF — vascular endothelial growth factor
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Sa`etak

SALIVA KAO DIJAGNOSTI^KI MATERIJAL

Pezelj-Ribaric Sonja, Prpic Jelena, Glazar Irena

Department of Oral Medicine and Periodontology, Clinical Hospital Centre, Faculty of Medicine, University of Rijeka, Croatia

Pljuva~ka je dostupna oralna te~nost sa brojnim
funkcijama, od varenja, preko odr`avanja integriteta tki-
va, do prevencije karijesa. Promene koje se odnose na se-
kreciju pljuva~ke mogu biti kvalitativne i kvantitativne:
obe promene su posledica odre|enih stanja/bolesti (unu-
tra{njih faktora) ili hranljivih materija/lekova unetih u or-
ganizam (spolja{nji faktori). U poslednjih 15 godina, na-
preci u oblasti tehnologije dali su veliki doprinos kori{}e-

nju pljuva~ke u dijagnosti~ke svrhe. Analiza pljuva~ke,
kao i analiza krvi, ima dva glavna cilja: da identifikuje
supstance organizma koji trpe zbog odre|ene bolesti, i da
prate napredak i terapijski u~inak. Ovaj rad obezbe|uje
pregled mogu}nosti koje pru`a kori{}enje salive u dijag-
nosti~ke svrhe i daje primere odre|enih klini~kih istra`i-
vanja, sa glavnim ciljem da stimuli{e kori{}enje ovog ne-
invazivnog sredstva u unapre|enju zdravlja populacije.
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Abstract: Introduction: Pneumothorax is defined
as the presence of air in the pleural cavity, ie, the space
between the chest wall and the lung itself. Pneumotho-
rax is classified ethiologically into spontaneous pneu-
mothorax and traumatic pneumothorax. Spontaneous
pneumothorax is further classified into primary and se-
condary. Traumatic pneumothorax may result from eit-
her blunt trauma or penetrating injury to the chest wall.
It can also be caused by iatrogenic injuries. Spontaneo-
us pneumothorax is a significant health problem beca-
use of the high recurrence rate (this is so called recur-
rent pneumothorax).

The aim of the study: the review of modern diag-
nosis and surgical management of pneumothorax.

Methodology: This is a review article. We used Me-
dline and Pubmed databasis for retrieving the literature.

Conclusion: Pneumothorax, either spontaneous
or traumatic, demands urgent intervention in order to
normalize lung function and save life of the patient.

Keywords: pneumothorax, chest drainage, thora-
cotomy.

INTRODUCTION

Pneumothorax is defined as the presence of air in
the pleural cavity, ie, the space between the chest wall
and the lung itself. Itard first recognized pneumothorax
in 1803, and Laennec himself described the full clini-
cal picture of the condition. In the second part of XIX
century it was believed that tuberculosis was the the
main cause of pneumothorax since it was present
mostly in patients with tuberculosis. On the other hand,
Forlanini (Europe, in 1882) and John B. Murphy (the
USA, in 1898) pointed out the useful results of pneu-
mothorax in tuberculosis treatment (collapse therapy)
(1, 2).

Althoug pathophysiological processes of pneu-
mothorax are not fully known, it is is known that pleu-
ral pressure is negative with values –2 to –40 cm H2O.

If a communication developes between the pleural spa-
ce and an alveolus, air will flow into the pleural space
until a pressure gradient no longer exists or until the
communication is sealed. Without the negative intra-
pleural pressure holding the lungs against the chest
wall, their elastic recoil properties cause them to col-
lapse. The main physiologic consequences od pneu-
mothorax are a decrease in the vital capacity and a dec-
rease in the partial pressure of arterial oxygen (PaO2).
In the otherwise healthy individual, the discease and
the vital capacity is well tolerated. If the patient’s lung
function is compromised before the pneumothorax, ho-
wever, the decrease in the vital capacity may lead to re-
spiratoty insufficiency with alveolar hypoventilation
and respiratory acidosis. In a tension pneumothorax,
the intrapleural air pressure exceeds atmospheric pres-
sure. The mechanism by which a tension pneumotho-
rax develops is probably related to some type of a
one-way valve process in which the valve is open dur-
ing inspiration and closed during expiration. If extra
thoracic air pressure remains relatively higher than the
pressure in the pneumothorax over a period of time,
then the air in pleural space and the ambient atmosphe-
re will begin to approach equilibrium. This can cause
mediastinal shift, compression of the superior vena ca-
va, compression of the contralateral lung. The reduced
preload (volume returning to the heart) causes a redu-
ced stroke volume and therefore reduced cardiac out-
put. This may result in hemodynamic collapse and ob-
structive shock (3).

CLASSIFICATION
OF PNEUMOTHORAX

According to aetiology pneumothorax is classi-
fied into spontaneous and traumatic (Table 1). Sponta-
neous pneumothorax is further classified into primary
and secondary. Traumatic pneumothorax may result
from either blunt trauma or penetrating injury to the
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chest wall. It can also be caused by iatrogenic injuries
(3). This condition occurs in 7.4 to 18 per 100 000 men
each year and 1.2 to 6 per 100 000 women each year.
The incidence of secondary spontaneous pneumotho-
rax is 6.3 per 100 000 men each year and 2 per 100 000
women each year (4). Some British studies that have
been done recently show the incidence of primary
spontaneous pneumothorax of 24 per 100 000 in men
and 9.8 100 000 in women (5).

PRIMARY SPONTANEOUS

PNEUMOTHORAX

Primary spontaneous pneumothorax (PSP) com-
monly occurs in tall, thin, adolescent men (male-fema-

le ratio 6:1). Smoking is associated with a risk of devel-
oping pneumothorax in healthy smoking men (5). Be-
cause the gradient in pleural pressure is greater from
the lung base to the lung apex in taller individuals, the
alveoli at the lung apex are subjected to a greater mean
distending pressure in taller individuals. Over a long
period, this higher distending pressure could lead to the
formation of subpleural blebs (6). The ocurrence of
PSP seems to be related to the level of cigarette smok-
ing. The relative risk of a pneumothorax is 100 times
higher in heavy smokers (more than 20 cigarettes/day)
than in nonsmokers (7).

Some studies suggest that there is a familial ten-
dency for the development of primary spontaneous
pneumothorax. In some cases of PSP the mode of inhe-
ritance for the tendency for primary spontaneous pneu-
mothorax is either autosomal dominant with incomple-
te penetrance or X-linked recessive (8). Primary spon-
taneous pneumothoraces are believed to be the result
of rupture of sub-pleural blebs (9). Sub-pleural blebs
and bullae are found in up to 90% of cases at thoraco-
scopy or thoracotomy and in up to 80% on computeri-
sed tomography (CT) scanning of the thorax (10, 11).
The pathogenesis of the blebs remains unclear. There
are suggestions that they may be congenital or inflam-
matory in origin or the result of disturbance of collate-
ral ventilation (12). According to some studies, preci-
pitating factors may be atmospheric pressure changes,
physical activity, and exposure to loud music (13). Sa-
dikot et al, study showed a recurrence rate of 39% dur-
ing the first year (14). It also indicated that there was
54% risk of recurrence of pneumothorax in 4 years.
According to their studies, factors that have been pro-
posed to predispose patients to primary spontaneous
pneumothorax (PSP) include smoking and patient’s
height. The peak age for the occurence of primary
spontaneous pneumothorax is the aerly 20’ and it ra-
rely occurs after age 40. Primary spontaneous pneu-
mothorax usually develops while the patient is at rest.
Main symptoms are chest pain and dyspnea. This pain
may be mild or severe, sharp and steady ache in charac-
ter, and usually resolves within 24 h even though pneu-
mothorax still exists (15). It is interesting that many pa-
tients with a primary pneumothorax do not seek medi-

Table 1. Classification of pneumothorax

Spontaneous

Primary (a rupture of a subpleural bleb)

Secondary

Chronic obstructive pulmonary disease (COPD)

Cystic fibrosis

Bronchial asthma

Connective tissue diseases (Marfan Syndrome)

Interstitial lung diseases (Eosinophilic granuloma)

Pneumocystis carinii pneumonia (in AIDS patients)

Pneumonia with lung abscess

Pulmonary hydatid disease

Lung cancer (metastatic sarcoma)

Esophageal perforation

Catamenial pneumothorax

Neonatal pneumothorax

Traumatic

Iatrogenic

Central venous catheter insertion

Pacemaker implantation

Transthoracic needle biopsy

Transbronchial needle aspiration

Thoracocentesis

Laparoscopic surgery

Barotrauma

Blunt trauma

Road traffic accident trauma, falls, sports injuries

Penetrating trauma

Shot wounds, stab wounds

Source: Spasi} M, Milisavljevi} S, Gaji} V. Analiza u~estalosti
javljanja i na~ina le~enja pneumotoraksa u petogodi{njem peri-
odu u Kragujevcu. Med Pregl 2012; LXV(Vol 5–6): 238–43.

Figure 1. 1a Spontaneous pneumothorax

in the left lung; 1b Bilateral pneumothorax



cal attention for several days- more than 50% of pati-
ents waited more than 24 hours after their symptoms
started to seek help, and 18% waited more than a week
after the symptoms appeared (16) (Figure 1a, 1b).

SECONDARY SPONTANEOUS
PNEUMOTHORAX

Secondary spontaneous pneumothorax (SSP) oc-
curs in patients with underlying lung disease.

The incidence of secondary spontaneous pneu-
mothorax is similar to that of primary spontaneous
pneumothorax. It usually occurs in older people, after
the age of 60 (13). Some research show that the peak
incidence for males occures in the seventh decade of li-
fe, 60/100.000 each yearn (5). Many lung diseases can
cause SSP: chronic airway and alveolar diseases
(COPD, bronchial asthma, cystic fibrosis); infectious
lung diseases (tuberculosis, pneumocystis carinii, lung
abscess leading to pneumothorax with pleural
empyema); interstitial lung diseases (idiopathic fibro-
sing alveolitis, sarcoidosis, histiocytosis X, lymphan-
gio leiomyomatosis); systemic connective tissue disea-
ses (rheumatoid arthritis, ankylosing spondylitis, scle-
roderma, Marfan- and Ehlers Danlos-syndrome); ma-
lignant lung and chest diseases (bronchial cancer, sar-
coma) (13). The most common lung disease that causes
spontaneous pneumothorax is chronic obstructive pul-
monary disease (COPD).

Degradation of elastic fibres of visceral pleura
contributes the occurence of pneumothorax in COPD
(15). SSP occurred in many HIV-infected patients.

Pneumocystis carinii (PCP) infection has been
considered to be the main aetiological factor for this
association, because of a severe form of necrotising al-
veolitis that occurs in which the subpleural pulmonary
parenchyma is replaced by necrotic thin-walled cysts
and pneumatoceles. These patients can develop bilat-
eral pneumothorax (15). The relative risk of recurrence
of secondary spontaneous pneumothorax is 45% hig-
her than the one of PSP (15). Risk factors for reccuren-
ce of SSP include age, pulmonary fibrosis and emphy-
sema (17). Because lung function in these patients is
already compromised, secondary spontaneous pneu-
mothorax (SSP) often presents as a potentially life-thre-
atening disease. The clinical signs and symptoms of
secondary pneumothorax are more intense and severe.
Dyspnea is the main symptom, and chest pain on the
same side as the affected lung is present in most pa-
tients. Some of the most clinically significant sym-
ptoms that may develop include hypotension, tachyca-
rdia, cyanosis, hypoxemia with or without hyperca-
pnia, and acute respiratory distress. The physical fi-
ndings are often subtle and may be masked by the under-

lying lung disease, especially in patients with COPD (13)
(Figure 2a, 2b).

CATAMENIAL PNEUMOTHORAX

Catamenial pneumothorax is a spontaneous type
of pneumothorax that starts at the onset of or within 24
to72 hours after onset of menses and is usually recur-
rent. Catamenial pneumothorax was first described by
Maurer in 1958. The initial pneumothorax usually does
not occur until the woman is in her thirties. Lillington
introduced in 1972 the term catamenial pneumothorax
to describe the already reported phenomenon (18).
This pneumothorax was considered to be a rare type
with the incidence 1–5% in women in reproductive age
(18). Recent studies have shown that in 25% of cases
the recurrent catamenial pneumothorax was related to
time of menstruation (19), so the incuidence is not so
low as it was believed. These pneumothoraces are usu-
ally right sided (according to some authors, in 95%)
(20). The pathophysiology of catamenial pneumotho-
rax is uncertain. Three distinct mechanisms have been
proposed based on metastatic, hormonal and anatomic
model (18). The metastatic model hypothesizes migra-
tion of endometrian tissue via the peritoneal cavity th-
rough transdiaphragmatic lymphatic channels, via dia-
phragmatic fenestrations, or hematogenously into the
pleural space. Congenital fenestrations are more com-
mon in right hemidiaphragm making intratho- racic
endometriosis right sided. Endometrial deposits have
been identified in in the pleural space in 13% to 62,5%
of t he cases (19, 20, 21). The hormonal hypothesis was
proposed by Rossi and Goplerud in 1974. It suggests
that high serum levels of prostaglandin F2 at ovulation
leads to vasospasmassociated ischemia with tissue in-
jury and alveolar rupture. However this cannot explain
the preponderance of right sided involvement. Also
there are no non-steroidal anti-inflammatory medica-
tions (NSAIDs) capable of preventing recurrence of
catamenial pneumothorax in respective reported series.
Thus, this hypothesis was rejected (18). The anatomic
model for catamenial pneumothorax is based on the in-
flux of air into the pleural space from the peritonela
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Figure 2. 2a Hydropneumothorax in the right lung

Tuberculosis “destroyed lung“; 2b Fibrothorax

in the right lung After the thoracic drainage



cavity via diaphragmatic fenestrations (18). Also con-
comitant pneumoperitoneum is found in some patients
with catamenial pneumothorax (18). Diaphragmatic
defects were found in 50%–62,5% of patients. To pre-
vent recurrence, diaphragmatic defects should cer-
tainly be closed (19, 21). Patients with catamenial
pneumothorax develop chest pain and dyspnea within
24 to 72 hours of the onset of the menstrual flow. It is
usually recurrent and correlated with menses (18).

NEONATAL PNEUMOTHORAX

Spontaneous pneumothorax is present shortly af-
ter birth in 1% to 2% of all infants. It is twice as com-
mon in boys as in girls. The incidence of neonatal pne-
umothorax is higher in cases of preterm birth and low
birth weight. (15%). Also, the cases of infants with fe-
tal distress and respiratiry distress syndrom have high-
er incidence (19%) (15). The pathogenesis of neonatal
pneumothorax is related to the mechanical problems of
first expanding the lung. Transpulmonary pressures
have average values 40cm H2O during the first few
breaths of life, with occasional transpulmonary pres-
sures as high as 100 cm H2O. If bronchial obstruction
occurs, high transpulmonary pressures may lead to ru-
pture of the lung (15). The signs vary from none to se-
vere acute respirator distress. In the infant with a small
pneumothorax, mild apneic spells with some irritab-
ility or restelssness may be present. Large pneumotho-
races incur varying degrees of respiratoty distress, and,
in severe cases, marked tachypnea, grunting, retrac-
tions, and cyanosis are present (15). The most reliable
clinical sign of neonatal pneumothorax is a shift of the
apical heart impulse away from the side of the pneumo-
thorax (15) (Figure 3a, 3b)

IATROGENIC PNEUMOTORAX

The leading cause of iatrogenic pneumothorax is
transthoracic needle aspiration (24%), subclavian nee-
dle (22%), thoracentesis (20%), transbronchial biopsy
(10%), pleural biopsy (8%) and positive-pressure ven-
tilation (7%) (13). Other procedures associated with

the iatrogenic pneumothorax devlopment include tra-
cheostomy, intercostal nerve block, mediastinoscopy,
liver biopsy, the insertion of nasogastric tubes, car-
diopulmonary resuscitation (15). Iatrogenic pneumo-
thorax should be suspected in any patient with respira-
tory distress symptoms as well as in patients who un-
derwent some procedures (15) (Figure 4).

TRAUMATIC PNEUMOTHORAX

Traumatic pneumothorax may result from either
blunt trauma or penetrating injury to the chest wall.
Pneumothorax can occur at the time of the injury, im-
mediately after the injury, or later.The incidence of se-
vere traumatic pneumothorax is higher than 20% (22),
and the incidence of chest injury is 50% (13). With non
penetrating trauma, a pneumothorax may develop if
the visceral pleura is lacerated secondary to a rib frac-
ture, dislocation. Sudden chest compression abruptly
increases the alveolar pressure, which may cause alve-
olar rupture. Blunt trauma can also cause alveolar rup-
ture (23). With penetrating chest trauma, the wound
allows air to enter the pleural space directly through
the chest wall or through the visceral pleura from the
tracheobronchial tree (23). Traumatic pneumothorax
can also be classified as simple, open (“sucking”) and
tension pneumothorax. In simple pneumothorax, the
air from the injured lung enters the pleural space. There
are not many symptoms of this type of pneumothorax
(1). Open pneumothorax occurs when a wound on the
chest is large enough to allow air to pass freely in and
out of the pleural space. In this case, the atmospheric
pressure is in equilibrium with intrapleural pressure,
blocking the lung inflation and alveolar ventilation.
The rush of air through the wound in the chest wall pro-
duces a sucking sound. In such patients the lung colla-
pses. Traumatic open pneumothorax calls for the emer-
gency intervention- sealing the open wound with Vase-
line gauze and placing the chest tube. The wound treat-
ment involves common surgical procedures (1, 23)
(Figure 5). A tension pneumothorax is the result of the
chest wall or lung injury. A one-way valve mechanism
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Figure 3. 3a Neonatal pneumothorax in the left lung;

3b Bilateral neonatal pneumothorax

Figure 4. Iatrogenic pneumothorax in the

right lung. The rupture of membranous tracheal wall

caused by reinforced tubus



occurs, where the air that enters the pleural space with
each inspiration is trapped and cannot be expelled du-
rng expiration. Interthoracic pressure increases cau-
sing the lung to collapse. The collapse in the lung
causes a shift in the mediastinum away from the inju-
red side, resulting in hypoventilation, decreased ve-
nous return to the heart and potentialy in development
of obstructive shock. The signs and symptoms associ-
ated with tension pneumothorax include cyanosis, dys-
pnea, tachypnea, tachycardia, hypotension, distended
neck veins, profuse diaphoresis. A tension pneumot-
horax is a life-threatening injury that should be dia-
gnosed and managed urgently. Management is perfo-
rmed by immediate needle decompression. A large
bore needle is inserted in the II intercostal space, at the
midclavicular line (1, 15) (Figure 6a, 6b).

DIAGNOSIS OF PNEUMOTHORAX

The diagnosis of pneumothorax is established
from the patients’ history and physical examination
findings that reveal decreased movement of the hemit-
horax, decreased or absent fremitus, hyper sonority on
percussion and decreased or absent breath sounds on
the affected side. Radiography of the chest in the up-
right position and PA projection of the chest are the
most common methods of diagnosing pneumothorax.
The main feature of a pneumothorax on a chest radiog-
raph is a white visceral pleural line, which is separated
from the parietal pleura by a collection of gas (15). Ra-
diographs that are obtained in the lateral decubitus po-

sition can be useful in cases of clinically suspected
pneumothorax, while PA radiograph is normal. CT scan
of the chest is used to differentiate large bulla from
pneumothorax (24). When PA radiograph reveals ab-
normalities, it is possible to calculate the actual
pneumothorax size by using the Light index: PTX% =
100 Š1-diameter lung /diameter hemitorax

3
¹, and it may

be useful for research purposes (15). To calculate the
size of a pneumothorax: is to measure the distance bet-
ween the pleural surface and the lung edge (at the level
of the hilum). If this is 2 cm or more, it represents a
large pneumothorax and if it is < 2 cm it is considered
to be a small pneumothorax (24).

COMPLICATIONS
OF PNEUMOTHORAX

These complications include tension pneumoth-
orax, hemopneumothorax, bronchopleural fistula, pne-
umomedistanium,chronic pneumothorax (failure of the
lung to re-expand).

Spontaneous hemopneumothorax

The incidence of pleural effusion is 15 to 20% in
patients with hydropneumothorax.

Approximately 5% of patients with pneumotho-
rax will have concomitant haemothorax with an amount
of blood in the pleural space. The mechanisms of ble-
eding described in SHP are bleeding either of a torn
apical vascular adhesion between the parietal and vis-
ceral pleura or of torn congenital aberrant vessels be-
tween the parietal pleura and the bulla as the lung col-
lapses or due to rupture of vascularized bullae. Mani-
festations depend on the amount of blood lost during
this disorder. Treatment of SHP includes tube thora-
costomy for drainage of the haemothorax and re-expa-
nsion of the lung. If the re-expansion of the lung does
not stop the bleeding, thoracotomy is needed to stop
the bleeding (15) (Figure 7).

Bronchopleural fistula

A bronchopleural fistula may occur in patients wi-
th primary spontaneous pneumothorax (3% to 4%),
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Figure 5. Traumatic pneumothorax in the right lung

(traffic accident trauma). Serial rib fractures on the

right side Left pulmonary contusion

Figure 6. 6a. Tension pneumothorax in the left lung

6b. Condition after chest tube drainage in the left

lung. Complete re-expansion of the left lung

Figure 7. Spontaneous hemopneumothorax

in the right lung. Upright radiography



though it is more common in patients with secondary
spontaneous pneumothorax or traumatic pneumotho-
rax. Persistent air leakage occurring after thoracic drai-
nage for pneumothorax is the early clinical sign of this
complication. It can be managed by thoracotomy, clo-
sng the fistula and pleurodesis (15).

Pneumomediastinum

Pneumomediastinum is a rare complication of
pneumothorax (< 1%). It is the presence of free air wi-
thin the mediastinum. Subcutaneous emphysema is of-
ten associated with pneumomediastinum.This entity is
without significant clinical importance. Pneumomedi-
astinum has rarely been reported to cause some serious
complications (esophageal injuries and injuries in the
large airways) (1).

Chronic pneumothorax

(failure of the lung to re-expand)

Chest tubes are used for pneumothorax to promote
lung re-expansion. But in some cases, this procedure
fails.The thickened cortex on the visceral pleura pre-
vents the re-expansion of the lung. Medical procedures
for this condition is thoracotomy and decortication (1).

TREATMENT

The objective in treating a pneumothorax is to
eliminate the air from the pleural space, to allow lung
to re-expand, and to prevent recurrences. The best me-
thod for achieving this depends on the severity of the
lung collapse, the type of pneumothorax, patient’s ove-
rall health and on the risk of complications.There are
many therapeutic possibilities in clinical practice.

Observation

Observation is recommended for patients with
PSP occupying less than 15% of the hemithorax. As
with these patients, observation remains the first-line
treatment in patients with pneumothoraces of less than
1 cm depth or isolated apical pneumothoraces (24).
The rate of air absorption is 1, 25% every 24 hours.
Supplemental oxygen can be administered to increase
the rate of pleural air absorption. Asmall number of pa-
tients is treated this way (15).

Aspiration- exsufflation

Aspiration may be the initial treatment for the pa-
tients with primary pneumothorax. It may also be con-
sidered for patients younger than 50 with secondary
pneumothorax of moderate size (air rim 1–2 cm). Per-
cutaneous needle aspiration results in complete lung
re-expansion in 59 to 83% patients with PSP and in 33
to 67% patients with SSP. Recurrence rate of pneumo-

thorax after the exsufflation is almost the same as the
one after the chest tube drainage (24).

Tube thoracostomy

Tube thoracostomy is the most commonly perfo-
rmed surgical procedure in thoracic surgery.

Thoracostomy tube placement is indicated for the
PSP and symptomatic patients, as well as for the sym-
ptomatic SSP, iatrogenic and traumatic pneumothorax
(24).

The overall objestive of chest-tube therapy is to
promote lung reexpansion. The chest tube is inserted
via an incision at the 4th or 5th intercostals space in the
anterior axillary or mid-axillary line. It can also be in-
serted via 2nd midclavicular intercostal space (Figure
8). It is inserted near the upper border of the rib. There
are three techniques most commonly used to place a
chest tube: using the trocar, associated with a higher
rate of intrathoracic organ injury, blunt dissection after
skin incision (less comfortable but with lower risk of
complications) (Figure 9), or Seldinger technique in
which a guide wire is inserted through the introducer
needle and a chest tube is inserted into the pleural
space. Once the chest tube has been inserted, it must be
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Figure 8. Thoracic trocar drainage in the right lung

Figure 9. Tube thoracostomy drainage



connected to either suction or an apparatus to allow
unidirectional drainage (water seal without suction or a
Heimlich valve). If the adequate expansion is achie-
ved, the catheter can be removed (after 5 to 7 days). The
instillation of sclerosing agents (talc) through chest
tubes can help prevent recurrences of pneumothorax (1).

SURGICAL MANAGEMENT
AND PREVENTION OF RECURRENT
PNEUMOTHORACES

Chemical pleurodesis

Chemical pleurodesis is a procedure to achieve
symphysis between the two layers of pleura by sclero-
sing agents. These agents can be introduced into the
pleural space. The therapeutic action of the agent (tet-
racycline or talc) instilled into the pleural cavity thro-
ugh a chest drain is thought to result from induction of
an inflammatory reaction (24).

Surgical management

and mechanical pleurodesis

Surgical management is the common method for
pneumothoraces with persistent air leak (5 to 7 days of
thoracic drainage), the failure of the lung to expand, re-
currence of pneumothorax (ipsilateral or contralateral),
bilateral sponatenous pneumothorax, hemothorax, high
risk professions (air craft personnel, scuba divers). The
objective of surgical management of pneumothorax is
to remove air from the pleural cavity (resection of
blebs) and to prevent recurrence (obliteration of pleu-
ral space). Small posterolateral thoracotomy, transaxi-
llary mini thoracotomy, minimally invasive endosco-
pic surgery (VATS- Video-assisted thoracoscopic sur-
gery) are the most common surgical procedures (24)
(Figure 10). Bullae can be treated with different sur-
gerical procedures- lung resection, stapled excision,
electrocoagulation, suture ligature. To prevent the re-
currence of pneumothorax, resection is combined with
some of the procedures for obliteration of pleural spa-
ce. This procedure may be parietal pleurectomy (parti-
al-apical or total), parietal pleural abrasion (mechanic-
al pleurodesis), chemical pleurodesis (application of
sclerosing agents). Parietal pleurectomy produces ad-
hesion between visceral pleura and endothoracic fas-
cia; pleural abrasion produces adhesions between vi-
sceral and parietal pleura while anatomic layers are
preserved, reducing the risk of thoracoscopy (24).
Open thoracotomy with bullectomy plus pleural abra-
sion or pleurectomy is effective in diminishig the rate
of recurrence (1%). The rate of mortality after the
procedure is low (3,7%). Compared to VATS, after this
treatment the lung function is compromised and the

hospitalization period is longer. In minimally invasive su-
rgery not all blebs may be detected, and the recurrence
rate is higher (5-10%), while hospitalization period is
shorter, post-surgical pulmonary gas exchange is better
and post-surgical pain is not so severe (240 (Figure 11).

CONCLUSION

Pneumothorax is defined as the presence of air in
the pleural space. It is caused by a rupture in visceral or
the parietal pleura.Pnemothoraces can be divided into
spontaneous pneumothoraces and traumatic pneumo-
thoraces. Spontaneous pneumothoraces are further di-
vided into primary and secondary spontaneous pneu-
mothoraces. Traumatic pneumothorax may result from
either blunt trauma or penetrating injury to the chest
wall.It may also be caused by iatrogenic injuries resul-
ting from diagnostic or therapeutic procedures.

The diagnosis of pneumothorax can be establis-
hed from the patients’ history, physical examination
findings and the chest X-ray. Pneumothorax can be
managed conservatively (rest and observation), exsu-
fflation, and chest tube thoracotomy. Recurrent pneu-
mothorax and complications are managed through sur-
gical procedures (thoracotomy or VATS).

Abbreviations

PaO2 — partial pressure of arterial oxygen
PSP — Primary spontaneous pneumothorax
SSP — Secondary spontaneous pneumothorax
COPD — Chronic obstructive pulmonary disease
PCP — Pneumocystis carinii
SHP — Spontaneous hemopneumothorax
VATS — Video-assisted thoracoscopic surgery
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Figure 10. VATS resection of right-sided bullae

Figure 11. Primary spontaneous pneumothorax.

Excision of the bulla using stapler
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Uvod: Pneumotoraks predstavlja prisustvo vazdu-
ha u pleuralnom prostoru, odnosno prisustvo vazduha
izme|u plu}a i zida grudnog ko{a. U zavisnosti od etio-
logije pneumotoraks se klasifikuje na spontani i trauma-
tski. Spontani pneumotoraks se dalje deli na primarni i
sekundarni. Traumatski pneumotoraks nastaje kao po-
sledica tupih ili penetrantnih povreda grudnog ko{a, ili
nakon jatrogenih povreda. Recidivantni pneumotoraks
se javlja kao ponovljeni spontani pneumotoraks.

Cilj rada: Prikaz savremene dijagnostike i na~ina
hirur{kog le~enja kod pacijenata sa pneumotoraksom.

Metodologija: Ovo je pregledni ~lanak. Kori{}e-
na je literatura uvidom u bazu medicinskih podataka
Medline i Pubmed.

Zaklju~ak: Pneumotoraks, bilo spontani bilo

traumatski predstavlja hitno stanje u medicini i zahteva

brzu i neodlo`nu intervenciju lekara, kako bi se fun-

kcija plu}a {to pre normalizovala i o~uvao `ivot

vitalno ugro`enom pacijentu.

Klju~ne re~i: pneumotoraks, grudna drena`a, to-

rakotomija.
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Abstract: The method of laser correlation spectro-
scopy (LCS) is based on the analysis of the spectrum of
quasielastic light scatter during coherent monochro-
matic laser irradiation of micro-particles in biological
fluids (blood serum, urine, oropharyngeal washout
fluid, tear fluid etc.). Spectrum provides information
on dynamic processes in the analyzed system: transla-
tion motion of scattering particles and their orientation
and conformation dynamics. Special procedures of
cluster analysis make it possible to find out to which
linkage group a particular spectrum belongs. LCS al-
lows evaluation of sub-fractional composition of bio-
logical fluids in a wide range of molecular sizes (from
1 to 10,000 nm), which determines principal novelty of
this approach in ophthalmology.

Key words: laser correlation spectroscopy, tear
fluid, contact lenses, the cornea, PRK, Trans PRK.

INTRODUCTION

The analysis of tear fluid is a simple, safe and min-
imally invasive method of investigation. Method of
quantitative analysis of tears fluid and functional tests
of the tear secretion is used traditionally and mostly
long ago (1). In many works of various authors changes
of composition of the plaintive liquid (PL) at pathology
of the plaintive device were described and scientifically
proved generally, and also local metabolic and immune
changes of an organ of vision (2). Most of the work is
devoted to a comparative analysis of trace element of te-
ar fluid for various common diseases of the body, such
as diabetes, eye diseases in general (diabetic retino-
pathy, primary open-angle glaucoma), as well as after
surgery (photorefractive keratoektomiya and laser in-si-

tu keratomileusis, cataract extraction). Changes of
sub-fractional compound of tear fluid after these proces-
ses as a result of a variety of local tissue and intracellular
processes (3). However, the analysis of these changes
was conducted by various methods, which proved to be
technically difficult to achieve, or not sufficiently ex-
press, or because of low sensitivity. But with laser corre-
lation spectroscopy (LCS) it is possible to record objec-
tively the nature and extent of these changes.

Laser correlation spectroscopy (LCS) (analogs:
spectroscopy of quasi-elastic light scatter, optical mix-
ing spectroscopy, photon-correlation spectroscopy)
consists of measurement of spectral characteristics of
light scattered in quasi-elastic mode from the spectrum
of fluctuation intensity of the recorded light (4-9). Two
schemes of measurements can be used: homodyne (se-
lective recording of the light scattered by the system)
and heterodyne (recording of beats between the scatte-
red light and reference fixed high-intensity light). The
spectrum of light intensity fluctuations is a Fouri-
er-transform of a correlation function of intensity fluc-
tuations of the recorded field. In the device used by us,
a heterodyne scheme (Figure 1) is applied (5). Heli-
um-neon laser serves as a source of light (2).

Laser beam is divided by a plate (3) and about
0.1% light beam (S) is separated from the main beam,

DOI: 10.5937/sanamed1503229K

UDK: 617.741-089
2015; 10(3): 229–233 ID: 219459340

ISSN-1452-662X Review article

Figure 1. Scheme of laser correlation spectroscope
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is transmitted to a photo recorder (5), and is mixed with
the scattered portion. Not the spectrum of light scatte-
red by the studied system, but the spectrum of photoe-
lectric fluctuations at the photo recorder (5) output is
directly recorded in LCS. This spectrum represents a
result of mutual beats of electromagnetic filed harmon-
ics and is located in a low-frequency band.

A histogram of typical size distribution is presen-
ted in Figure 2. The size scale is discrete and consists of
32 points.

The distribution histograms in biological fluid
provide qualitative information on the mean particle
sizes and their relative content. Strict correspondence
of certain fragments of the spectrum to biological natu-
re of serum components can be determined after additi-
onal studies.

For example, in degenerative and catabolic pro-
cesses increased activity of hydrolases in interstitial
fluid appears low-molecular weight molecules. The re-
corded spectrum of tear fluid will contribute to increa-
sed light scatter low-molecular ingredients - from 10 to
200 nm (mainly albumin and globulins). When proces-
ses are associated with modification of cellular metab-
olism and the growth of different nature toxicity contri-
bution to light scattering is increasing from 200 to 600
nm (glycoproteins) (10).

Assessment of the severity of the postoperative
period and possible complications (including concom-
itant diseases)

Analysis of tear fluid was conducted in patients
after cataract extraction followed by IOL (intraocular
lens) and in patients after refractive surgery. With an
increase in subjective symptoms, inflammation in the
eye was revealed after cataract extraction with IOL im-
plantation in the experimental spectrum of the growing
contribution to light scattering high-molecular ingredi-
ents (from 400 to 600 nm) - a type of heavy glycopro-
tein complex. It is typical to the processes accompany-

ing the increase of inflammatory intoxication. Also, in-
creasing the contribution of high and very high-molec-
ular fractions range (600 - 1200 nm or more), which is
associated with the formation of increased numbers of
immune complexes (11). In patients after refractive
surgery there was marked prevalence in washouts of
tear fluid albumin and globulins, which suggested a
tendency to catabolic processes which can be caused
by increased activity of hydrolases and due to chronic
traumatization of the contact lens (CL) and the damag-
ing influence of the laser directly on the collagen fibres
of the cornea, destroyed during ablation, small frag-
ments that give this prevalence in the spectrum of the
tear fluid. In the early postoperative period showed an
increase in the number of small particles that can be ca-
used by the presence of protein ingredients such as al-
bumins, globulins, growth factors and cytokines pro-
tein nature, including transforming growth factor-�
(TRF-beta), and may also indicate about the growth of
the inflammatory response of different nature, includ-
ing the endogenous nature, which may be due to under-
going surgery and reparative processes occurring after
the ablation of the cornea. In the future, the results of
this study can be used for screening for monitoring and
forecasting process in the postoperative corneal surfa-
ce ablation (12, 13).

Assessment of consequences
of wearing soft lenses

The method of laser correlation spectroscopy has
been used to analyze the tear fluid in patients using soft
contact lenses (CL) to different wearing experience (5
years and 5 years and more). For the possibility of ex-
tending the maximum safe wearing CL, requires an ob-
jective assessment of the status of local eyes of these
patients. The results of analysis of laser-correlation
spectrum revealed that patients using soft contact len-
ses as a contact lens, dominates presence in the tear
fluid glyco-lipoprotein complexes and a relatively
high content of immune complexes in comparison with
the control group, indicating that the build-up of the in-
flammatory intoxication of various natures including
endogenous character. Many authors have described
various disadvantages of the use of contact lenses, such
as hypoxia, oedema, corneal epithelial damage, super-
ficial keratitis, micro-cysts, erosion, corneal ulcer, neo-
vascularization, toxic and allergic reactions, infectious
eye disease, a syndrome of “dry eye”. These complica-
tions of the use of the CL lead to various changes in the
composition of tear fluid (14, 15). In addition to influ-
ence on the qualitative composition corneal membra-
ne, contact lenses reduce the supply of oxygen to the
corneal epithelium, thus reducing the metabolic rate

Figure 2. Histogram of size distribution of particles.

Ordinate – contribution of particles of the

corresponding zone into light scattering (%).

Abscissa – particle size (nm)



therein. Analysis of the samples between the groups of
patients differing in duration of use CL showed that pa-
tients with many years of application of this type of
contact lens, there was a slight prevalence of middle
and low molecular weight components compared to
patients using contact lens less than 5 years. People
who use CL leads to the predominance in the tear fluid
glyco-lipoprotein complexes and a relatively higher
content of immune complexes, compared with patients
who did not use the contact correction that says about
the growth of the local inflammatory intoxication of
different nature, including the endogenous nature.
These changes may be related to chronic traumatiza-
tion of the eye surface structures of soft contact lenses
(16, 17).

It is worth noting that in the study, patients were
taken without concomitant ophthalmopathology not
instilled in the conjunctive cavity preparations. In ad-
dition, patients were used soft contact lenses of plan-
ned replacement for a period of wearing 2 weeks. So,
what kind of extended wear contact lenses the patient
chooses, of course, it will affect the structure of
sub-fractional structure of tear fluid and reflect on the
results of further research.

The prospects further research
(correlation with clinical data
and analysis, comparing the effects
of different types of transactions, etc.)

Conducting photorefractive surgery is accompa-
nied by metabolic and immunological changes of eye
tissues, which persist for a long time (18). These chan-
ges may have a significant impact on the sub fractional
composition of the tear fluid. Analysis of samples of
tear fluid was conducted in patients undergoing several
types of photo refractive surgery: photorefractive kera-
tectomy and trans-epithelial photorefractive keratec-
tomy. In the run-off from the groups of patients on the
day after surgery epithelialization it was noted an in-
crease in the number of albumin and globulin fractions,
with difference between the groups. In the samples of
Tear fluid patients after PRK slightly predominated
small-molecule when it was compared with samples of
patients after Trans PRK (13% and 10%, respectively),
which may be associated with a higher precision calcu-
lation of the ablation zone during the second type of
operation. The presence of middle fractions (glyco-li-
poprotein particles) it is possible to assume a tendency
to catabolic processes which could be caused by the
damaging effects of the laser directly on the collagen
fibres of the cornea, destroyed during ablation, small
fragments that give this prevalence in the spectra of te-
ar fluid. In the period of 3 months after surgery there

was showed an increase in the number of fine particles
of tear fluid compared to the control group, which may
be due to the presence of protein ingredients, such as
albumin, globulin, growth factors, interleukins and
cytokines protein nature, including those described ac-
tively produced after excimer laser ablation of corneal
transforming growth factor-� (TRF-beta). The presen-
ce of these factions during the early postoperative pe-
riod and in the period of 3 months after the operation
was expected to characterize the activity of reparative
processes after corneal ablation.

Excimer laser photorefractive keratectomy and
trans-epithelial photorefractive keratectomy have a di-
rect impact on surface structures of the eye, which le-
ads to similar long-life use that we have described the
characteristic changes in the composition of the tear
fluid sub-fractional (18).

By using enzyme immunoassay method it was
analysed pro-inflammatory and anti-inflammatory
cytokines in patients undergoing these operations. The
results showed a significant increase in the concentra-
tion of IL-10 and significant predominance of IL-4 in
samples of tear fluid patients postoperatively Trans
PRK compared with of PRK, which can be indicative
of the suppression of inflammatory reactions during
Trans PRK. In two groups the cconcentration of pro-in-
flammatory cytokines was about the same, except peak
group Trans PRK concentration IF-�. However, it sho-
uld be noted that this analysis was conducted on a
small group of patients and more significant research
in this area is planned for the near future.

The laser correlation spectroscopy is an original
technique by means of which it is possible to diagnose
initial changes in a forward piece of an eye when ob-
jective complications still aren’t present on early
terms. Besides, further results of the real researches
can be used for screening monitoring and forecasting
of a course of postoperative process at superficial abla-
tion of a cornea. In addition, by means of this method at
early stages, it is possible to correct the mode of carry-
ing soft contact lenses, to appoint trophic therapy with
the purpose to exclude and delay complications.

Conclusion

Based on the results of our study we can conclude
that LCS - is express analysis, with which we can diag-
nose and observe the initial changes in local metabo-
lism in the anterior segment of the eye, when the objec-
tive breaches have not seen yet. The observed changes
in the direction of metabolic shifts maybe are stochas-
tic and reflect either adaptive or non-adaptive respon-
ses of the organism to therapeutic or surgical interven-
tion. More numerous sample and broader range of ef-
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fects in combination with traditional research methods
are required for deciphering of the real significance of
the detected relationships. Visual analysis of histo-
grams is low-effective for clinical studies; special clas-
sification programs are required to enable analysis of
data bulk over a short time. The algorithm of classifica-
tion analysis may be based on methods of the theory of
groups. Metabolic deviations, measured by LCS, are
due to different external influences. Thus we can sup-
pose the LCS can be an integrative method, useful for
experimental and clinical ophthalmological research.
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Metoda laserske korelacione spektroskopije je ba-
zirana na analizi spektra kvazielasti~nog rasipanja sve-
tlosti tokom koherentnog monohromatskog laserskog
zra~enja mikro~estica u biolo{kim fluidima (krvni se-
rum, urin, orofaringealni ispljuvak, suze, itd.). Spektar
pru`a informacije o dinamskim procesima u ispitiva-
nom sistemu: kretanje rasutih ~estica i dinamika njiho-
ve orijentacije i gra|e. Specijalne procedure klaster

analize omogu}avaju da se otkrije kojoj povezanoj
grupi pripada posebni spektar. LCS omogu}ava evalu-
aciju sub-frakcionalnog sastava biolo{kih fluida u
okviru {irokog spektra veli~ine molekula (od 1 do 10
000 nm), {to odre|uje glavnu novinu ovog pristupa u
oftalmologiji.

Klju~ne re~i: laserska korelaciona spektroskopi-
je, suze, kontaktna so~iva, ro`nja~a, PRK, Trans PRK.
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godine. ^asopis objavljuje: originalne nau~ne i stru~ne

~lanke, prikaze bolesnika, revijske radove, pisma ured-

niku, ~lanke iz istorije medicine, prikaz objavljenih

knjiga i druge medicinske informacije.
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Prispeli rukopis Ure|iva~ki odbor {alje recenzen-

tima radi stru~ne procene. Ukoliko recenzenti predlo`e

izmene ili dopune, kopija recenzije se dostavlja autoru

s molbom da unese tra`ene izmene u tekst rada ili da

argumentovano obrazlo`i svoje neslaganje s primed-

bama recenzenta. Kona~nu odluku o prihvatanju rada

za {tampu donosi glavni i odgovorni urednik.

Za objavljene radove se ne ispla}uje honorar, a

autorska prava se prenose na izdava~a. Rukopisi i pri-

lozi se ne vra}aju. Za reprodukciju ili ponovno obja-

vljivanje nekog segmenta rada publikovanog u Sana-

medu neophodna je saglasnost izdava~a.

^asopis se {tampa na srpskom jeziku, sa kratkim

sadr`ajem prevedenim na engleski jezik. Radovi stra-

nih autora se {tampaju na engleskom jeziku sa kratkim

sadr`ajem na srpskom i engleskom jeziku.

OP[TA 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 Times New Roman i veli~i-

nom slova 12 ta~aka (12 pt). Sve margine podesiti na 25

mm, a tekst kucati sa levim poravnanjem i uvla~enjem

svakog pasusa za 10 mm, bez deljenja re~i (hifenacije).

Rukopis mora biti organizovan na slede}i na~in:

naslovna strana, sa`etak na srpskom jeziku, sa`etak na

engleskom jeziku, klju~ne re~i, uvod, cilj rada, bole-

snici i metodi/materijal i metodi, rezultati, diskusija,

zaklju~ak, literatura, tabele, legende za slike i slike.

Svaki deo rukopisa (naslovna strana, itd.) mora

po~eti 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 kori{}enoj literaturi u tekstu

ozna~avaju 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 sadr`aj, tekst rada, spisak li-

terature, svi prilozi, odnosno potpisi za njih i legenda

(tabele, slike, grafikoni, sheme, crte`i), naslovna stra-

na i sa`etak na engleskom jeziku, mora iznositi za ori-

ginalni rad, saop{tenje, rad iz istorije medicine i pre-

gled literature do 5.000 re~i, a za prikaz bolesnika, rad

za praksu, edukativni ~lanak do 3.000 re~i; radovi za

ostale rubrike moraju imati do 1.500 re~i.

Provera broja re~i u dokumentu mo`e se izvr{iti u

programu Word kroz podmeni Tools-Word Count ili Fi-

le-Properties-Statistics.

Sva merenja, izuzev krvnog pritiska, moraju biti

izra`ena u internacionalnim SI jedinicama, a ako je

neophodno, i u konvencionalnim jedinicama (u zagra-

di). Za lekove se moraju koristiti generi~ka imena. Za-

{ti}ena imena se mogu dodati u zagradi.

Savetujemo autore da sa~uvaju bar jednu kopiju

rukopisa za sebe. SANAMED nije odgovoran ako se

rukopis izgubi u po{ti.

Naslovna strana. Naslovna strana sadr`i 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), obja{njenje skra}enica koje su kori{}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 sa`et, ali informativan.

Ako je potrebno, mo`e se dodati i podnaslov.

Kratak naslov treba da sadr`i najbitnije informaci-

je iz punog naslova rada, ali ne sme biti du`i od 50

slovnih mesta.

Ako je bilo materijalne ili neke druge pomo}i u iz-

radi rada, onda se mo`e sa`eto izre}i zahvalnost osoba-

ma ili institucijama koje su tu pomo} pru`ile.



Treba otkucati listu svih skra}enica upotrebljenih

u tekstu. Lista mora biti ure|ena po abecednom redu

pri ~emu svaku skra}enicu sledi obja{njenje. Uop{te,

skra}enice 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 sa`etkom. Sa`etak mora imati do 350

re~i. Treba koncizno da iska`e cilj, rezultate i zaklju-

~ak rada koji je opisan u rukopisu. Sa`etak ne mo`e sa-

dr`ati skra}enice, fusnote i reference.

Klju~ne re~i. Ispod sa`etka treba navesti 3 do 8

klju~nih re~i koje su potrebne za indeksiranje rada. U

izboru klju~nih re~i koristiti Medical Subject Headings

— MeSH.

Stranica sa sa`etkom na engleskom jeziku. Tre-

ba da sadr`i pun naslov rada na engleskom jeziku, kra-

tak naslov rada na engleskom jeziku, naziv institucije

gde je rad ura|en na engleskom jeziku, tekst sa`etka na

engleskom jeziku i klju~ne 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, odgovaraju}i pod-

naslovi, zaklju~ak, literatura.

Bolesnici i metode/materijal i metode. Treba

opisati izbor bolesnika ili eksperimentalnih `ivotinja,

uklju~uju}i kontrolu. Imena bolesnika i brojeve istorija

ne treba koristiti.

Metode rada treba opisati sa dovoljno detalja kako

bi drugi istra`iva~i mogli proceniti i ponoviti rad.

Kada se pi{e o eksperimentima na ljudima, treba

prilo`iti 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 Helsin{ke deklara-

cije. Rizi~ne procedure ili hemikalije koje su upotre-

bljene se moraju opisati do detalja, uklju~uju}i sve me-

re predostro`nosti. Tako|e, ako je ra|eno na `ivotinja-

ma, treba prilo`iti izjavu da se sa njima postupalo u

skladu sa prihva}enim standardima.

Treba navesti statisti~ke metode koje su kori{}ene

u obradi rezultata.

Rezultati. Rezultati treba da budu jasni i sa`eti, 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. Poku{ati da se

objasne razlike izme|u dobijenih rezultata i rezultata

drugih autora. Hipoteze i spekulativne zaklju~ke treba

jasno izdvojiti. Diskusija ne treba da bude ponovo iz-

no{enje zaklju~aka.

Literatura. Reference numerisati rednim arapskim

brojevima prema redosledu navo|enja 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 i Index Medicus.

Primeri:

1. ^lanak: (svi autori se navode ako ih je {est i

manje, ako ih je vi{e navode se samo prva tri i dodaje

se ”et al.”)

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 ud`be-

nike i nastavna sredstva, 1998: 18–23.

Tabele. Tabele se ozna~avaju arapskim brojevima

po redosledu navo|enja u tekstu, sa nazivom tabele iz-

nad. Svaku tabelu od{tampati na posebnom listu papira

i dostaviti po jedan primerak uz svaku kopiju rada.

Slike. Sve ilustracije (fotografije, grafici, crte`i) se

smatraju slikama i ozna~avaju 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 ra~una da prilikom njihovog

smanjivanja na {irinu jednog stupca teksta ne}e do}i do

gubitka ~itljivosti. Legende za slike se moraju dati na

posebnim listovima, nikako na samoj slici.

Ako je uveli~anje zna~ajno (fotomikrografije) ono

treba da bude nazna~eno kalibracionom linijom na samoj

slici. Du`ina kalibracione linije se unosi u legendu slike.

Treba poslati dva kompleta slika, u dva odvojena

koverta, za{ti}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 ve} objavljivane treba na-

vesti ta~an izvor, treba se zahvaliti autoru, i treba prilo-
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`iti pismeni pristanak nosioca izdava~kog 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 sadr`ati i jed-

nu tabelu ili sliku, i do pet referenci.

Propratno pismo. Uz rukopis obavezno prilo`iti

pismo koje su potpisali svi autori, a koje treba da sadr-

`i: izjavu da rad prethodno nije publikovan i da nije

istovremeno podnet za objavljivanje u nekom drugom

~asopisu, te izjavu da su rukopis pro~itali i odobrili svi

autori koji ispunjavaju merila autorstva. Tako|e je po-

trebno dostaviti kopije svih dozvola za: reprodukova-

nje prethodno objavljenog materijala, upotrebu ilustra-

cija i objavljivanje informacija o poznatim ljudima ili

imenovanje ljudi koji su doprineli izradi rada.

Tro{kovi pripreme rada

Svi autori radova, imaju obavezu da pre nego {to

dobiju potvrdu da }e rad biti objavljen u Sanamedu, iz-

vr{e uplatu za pokri}e dela tro{kova {tampe koja za

autora rada iznosi 1200 dinara, a za koautore po 700 di-

nara, za svaki prihva}eni rad. Za autora rada iz ino-

stranstva naknada za {tampanje iznosi 30 eura (u dinar-

skoj protivrednosti po kursu na dan uplate), a za koau-

tore 15 eura. Dodatno }e biti napla}ena svaka stranica

na kojoj se nalaze slike u boji, po ceni od 30 eura; crno

bele slike se ne napla}uju.

^asopis Sanamed zadr`ava pravo dalje distribuci-

je i {tampanja radova. Naknade za {tampanje su oslo-

bo|eni autori koji objave rad, na poziv Uredni{tva.

Za sva dalja uputstva i informacije kontaktirajte

Uredni{tvo.

Napomena. Rad koji ne ispunjava uslove ovog

uputstva ne mo`e biti upu}en na recenziju i bi}e vra}en

autorima da ga dopune i isprave. Pridr`avanjem uput-

stva za pisanje rada za SANAMED znatno }e se skratiti

vreme celokupnog procesa do objavljivanja rada u ~a-

sopisu, {to }e pozitivno uticati na kvalitet i redovnost

izla`enja svezaka.
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INSTRUCTIONS TO AUTHORS

SANAMED is a medical journal, published since

2006. The journal publishes: original papers, case re-

ports, review articles, letters to the Editor, other articles

and information concerned with practice and research

in medicine.

Address manuscripts to:

Prim. dr Avdo ]erani},

(for Sanamed)

Ul. Palih boraca 52, 36300 Novi Pazar

Email sanamednp2006ªgmail.com

www.sanamed.rs

Arrived manuscript is sent to reviewers for expert

assessment by the Editorial Board. If reviewers propo-

se changes or amendments, copies of reviews are sub-

mitted to authors with a request to enter the required

changes to the text or explain its disagreement with the

remarks of the reviewer. The final decision of accep-

tance for publishing is given by Editor in chief.

There are no paid royalties for published works,

and copyrights are transferred to publisher. Manu-

scripts are not returned. To reproduce or republish any

part of paper in SANAMED approval of publishers is

required.

The journal is published in Serbian, with the sum-

mary translated into English. Works of foreign authors

are published in English with a summary in English

and Serbian.

GENERAL GUIDELINES

The manuscript should be submitted in triplicate,

typed on one side of A4 white paper. Text of the paper

should be typed in a word processing program Word,

written in Latin, double-spaced, only in Times New Ro-

man font size 12 points. All margins should be set at 25

mm, and the text should be typed with the left align-

ment and paragraph indentations of 10 mm, without di-

viding the words.

The manuscript should be arranged as following:

title page, abstract, key words, introduction, patients and

methods/material and methods, results, discussion, con-

clusion, references, tables, figure legends and figures.

Each manuscript component (title page, etc.) be-

gins on a separate page. All pages are numbered consec-

utively beginning with the title page. The first author’s

last name is typed at the top right corner of each page.

References in the text are designated with Arabic

numerals in parentheses, and the order in which they

appear in the text.

Manuscript volume. The complete manuscript,

which includes title page, short abstract, text of the ar-

ticle, literature, all figures and permisions for them and

legends (tables, images, graphs, diagrams, drawings),

title page and abstract in English, can have the length

up to 5000 words for original paper, report, paper on

the history of medicine and literature overview, while

for patient presentation, practice paper, educative arti-

cle it can be up to 3000 words, and other papers can be

up to 1500 words.

The word count check in a document can be done

in Word processor program in submenu Tools Word Co-

unt or File Properties Statistics.

All measurements, except blood pressure, are re-

ported in the System International (SI) and, if neces-

sary, in conventional units (in parentheses). Generic

names are used for drugs. Brand names may be inser-

ted in parentheses.

Authors are advised to retain extra copies of the

manuscript. SANAMED is not responsible for the loss

of manuscripts in the mail.

Title page. The title page contains the title, short

title, full names of all the authors, names and full loca-

tion of the department and institution where work was

performed, acknowledgments, abbreviations used,

and name of the corresponding author. The title of the

article is concise but informative, and it includes ani-

mal species if appropriate. A subtitle can be added if

necessary.

Ashort title of less than 50 spaces, for use as a run-

ning head, is included.

A brief acknowledgment of grants and other assis-

tance, if any, is included.

A list of abbreviations used in the paper, if any, is

included. List abbreviations alphabetically followed



by an explanation of what they stand for. In general, the

use of abbreviations is discouraged unless they are es-

sential for improving the readabillity of the text.

The name, telephone number, fax number, and ex-

act postal address of the author to whom communicati-

ons and reprints should be sent, are typed at the lower

right corner of the title page.

Abstract page. An abstract of less than 180 words

concisely states the objective, findings, and conclusion

of the studies described in the manuscript. The abstract

does not contain abbreviations, footnotes or references.

Below the abstract, 3 to 8 keywords or short phra-

ses are provided for indexing purposes.

The structure of work. All headings are written

in capital letters and bold.

Original work should have the following head-

ings: introduction, aim, methods, results, discussion,

conclusion, references.

A case report include: introduction, case report,

discussion, references.

Review of the literature include: an introduction,

subheadings, conclusion, references.

Patients and methods/Material and methods.

The selection of patients or experimental animals, in-

cluding controls is described. Patients’ names and hos-

pital numbers are not used.

Methods are described in sufficient detail to per-

mit evaluation and duplication of the work by other in-

vestigators.

When reporting experiments on human subjects,

it should be indicated whether the procedures followed

were in accordance with ethical standards of the Com-

mittee on human experimentation of the institution in

which they were done and in accordance with the Dec-

laration of Helsinki. Hazardous procedures or chemi-

cals, if used, are described in detail, including the sa-

fety precautions observed. When appropriate, a state-

ment is included verifying that the care of laboratory

animals followed the accepted standards.

Statistical methods used, are outlined.

Results. Results are clear and concise, and inclu-

de a minimum number of tables and figures necessary

for proper presentation.

Discussion. An exhaustive review of literature is

not necessary. The major findings should be discussed

in relation to other published works. Attempts should

be made to explain differences between results of the

present study and those of the others. The hypothesis

and speculative statements should be clearly identi-

fied. The discussion section should not be a restate-

ment of results, and new results should not be introdu-

ced in the discussion.

References. References are identified in the text

by Arabic numerals in parentheses. They are numbe-

red consecutively in the order in which they appear in

the text. Number of references should not exceed 30,

except in the literature review, which is allowed to be

to 50.

Avoid using abstracts as references and abstract

older than two years are not cited.

References are cited by the so-called Vancouver

rules, which are based on formats that use the National

Library of Medicine and Index Medicus. The follow-

ing are examples:

1. Article: (all authors are listed if there are six or

fewer, otherwise only the first three are listed followed

by “et al.“)

Spates ST, Mellette JR, Fitzpatrick J. Metastatic

basal cell carcinoma. J Dermatol Surg 2003; 29:

650–652.

2. Book:

Sherlock S. Disease of the liver and biliary sys-

tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Chapter or article in a book:

Trier JJ. Celiac sprue. In: Sleisenger MH, For-

dtran J5, eds. Gastro-intestinal disease. 4 th ed.

Philadelphia: WB Saunders Co, 1989: 1134–52.

Tables. Tables are typed on separate sheets with

figure numbers (Arabic) and title above the table and

explanatory notes, if any, below the table.

Figures and figure legends. All illustrations

(photographs, graphs, diagrams) are to be considered

figures, and are numbered consecutively in the text and

figure legend in Arabic numerals. The number of figu-

res included is the least required to convey the message

of the paper, and no figure duplicates the data presen-

ted in the tables or text. Figures do not have titles. Let-

ters, numerals and symbols must be clear, in proportion

to each other, and large enough to be readable when re-

duced for publication. Figures are submitted as near to

their printed size as possible. Legends for figures sho-

uld be given on separate pages.

If magnification is significant (photomicrographs),

it is indicated by a calibration bar on the print, not by a

magnification factor in the figure legend. The length of

the bar is indicated on the figure or in the figure legend.

Two complete sets of high quality unmounted

glossy prints are submitted in two separate envelopes,

and shielded by an appropriate cardboard. The backs of

single or grouped illustrations (plates) bear the first au-

thor’s last name, figure number, and an arrow indicat-

ing the top. This information is penciled in lightly or

placed on a typed self-adhesive label in order to pre-

vent marking the front surface of the illustration.

Photographs of identifiable patients are accompa-

nied by written permission from the patient.
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For figures published previously, the original sou-

rce is acknowledged, and written permission from the

copyright holder to reproduce it is submitted.

Letters to the Editor. Both letters concerning and

those not concerning the articles that have been published

in SANAMED will be considered for publication. They

may contain one table or figure and up to five references.

Cover letter. The letter signed by all authors must

be attached with the manuscript. The letter should con-

sist of: the statement that the paper has not been publis-

hed previously and that it is not submitted for publica-

tion to some other journal, the statement that the manu-

script has been read and approved by all the authors

who fulfill the authorship criteria. Furthermore, aut-

hors should attach copies of all permits: for reproduc-

tion of previously published materials, for use of illus-

trations and for publication of information about pub-

licly known persons or naming the people who contrib-

uted to the creation of the work.

Costs of paper preparation

All authors of papers, have obligation, before they

receive confirmation that the paper will be published in

Sanamed, to pay part of expenses of printing, which is

1200 RSD for author, 700 RSD for co-authors, for each

paper.

For paper author from abroad printing fees are 30

Euro (in Dinar equivalent at the exchange rate on the

day of payment), and 15 Euro for co-authors. Addition-

ally will be charged each page with pictures in color,

costing 30 Euro; black and white pictures will not be

charged.

Sanamed journal keeps the right of further distri-

bution and paper printing.

Authors, invited by the Editorial Board for publis-

hing in Sanamed journal are free of payment.

For any further instructions and information, con-

tact Editorial Board.

Note. The paper which does not fulfill the conditi-

ons set in this instruction cannot be set to reviewers and

will be returned to the authors for amendments and cor-

rections. By following the instructions for writing the

papers for Medical Journal, the time needed for the

process of publication of papers in the journal will be

shortened, which will have positive impact on the qual-

ity and regularity of publication of volumes.
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