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Socio-economic development, which was accomplished 
by Socialist Republic of Bosnia and Herzegovina with-
in the former Yugoslavia during the 1960s of the previ-
ous century, has led to the development of educational 
and health institutions in the area, which has contribut-
ed to the growing interest for the scientifi c research work.
All the above mentioned has developed the preconditions to 
create the need for the release of one professional medical 
magazine on professional and scientifi c scene of Bosanska  
Krajina  at the time. The aim would have been to convey re-
liable, peer-reviewed results of scientifi c research to a wid-
er audience and develop scientifi c research without which 
there was no progress in medicine.

The fi rst issue of Scripta Medica was published in May 1966 
in Banja Luka on the occasion of the celebration of the 80th 
anniversary of General Hospital in Banja Luka. At the time, 
Scripta Medica was the magazine of doctors of Bosanaska 
Krajina, published by General Hospital in Banja Luka.

The publishers of Scripta Medica in the period from 1966 to 
2015 were as follows: General Hospital Banja Luka, Medical 
Center  Banja Luka, Regional Medical Center  Banja Luka, 
Medical Society of Bosnia and Herzegovina - subsidiary of 
Banja Luka, COAL medical -faculty center of Banja Luka and 
the Faculty of Medicine in Banja Luka. In the period from 
1995 to 1999, Scripta Medica was the journal of Medical So-
ciety of the Republic of Srpska, and from 2000 to 2015, the 
publishers of the journal of Scripta Medica were Medical So-
ciety of the Republic of Srpska and the Faculty of Medicine, 
University of Banja Luka.

The fi rst issue was printed by NAGlas Banja Luka and 
the chief editor was Andrija Mikeš, MD. Editorial board 
for the fi rst issue of Scripta Medica was consisted of the 
eminent medical and scientifi c workers from the region.
In the period from 1966 to 1991, Scripta Medica was the 
magazine of doctors of Bosanska Krajina which was pub-
lished, with occasional brief interruptions, 4 times a year. 
After the publication of the fi rst issue of the magazine, a 
target was set to continue the release of the journal in order 
for the extensive scientifi c material, various and rich experi-
ences of doctors and other health institutions in Banja Luka 
and Bosanska Krajina to be published and available to the 
scientifi c community. That hard, demanding job was con-
ducted excellently by Scripta Medica editors-in-chief during 
the time: Prim. Dr. Dragomir Todorović, Prim. Dr. Zvonimir 
Klepac and Dr. Branko Pikula.

The most diffi  cult period for the journal functioning was 
from 1991 to 1995 due to the war in the former Yugoslavia. 
The Journal Scripta Medica was not published from 1991 
to 1994.Thanks to the great enthusiasm of the then edito-
rial board, associates and fi nancial support of sponsors who 
understood the importance of publishing a medical journal, 
Scripta Medica was reprinted in 1995.

There is no doubt that the most responsible for the re-pub-
lishing during the post-war period were pro minent scholars 
who constituted the Editorial Board, led by its chief editor, 
Dr. Bogdan Žigić.

In his mandate, the chief editor Dr. Rajko Igić had started 
printing Scripta Medica in English language. The issue had 
changed its content and form, followed the modern achieve-
ments and tended to grow into a respected international 
journal.

 During the last three years, the papers have been pub-
lished both in Serbian and English language, the interna-
tional editorial board has been formed and the journal is 
available in electronic form on the Internet. Conditions 
have been created for Scripta Medica to become a respect-
ed international journal in which papers from the country 
and abroad are published in Serbian and English language.
Total commitment and work of the members of editorial 
boards, editing and publishing council and reviewers of the 
journal has implemented Scripta Medica, from August 2015, 
into the cited databases: CrossRef and EBSCO Academic 
Search Complete. Therefore, we have managed to offi  cially 
protect our intellectual property and copyrights. By doing so, 
our papers have become available to interested colleagues all 
over the world and in all sorts of publications (print, radio 
and CD / DVD).

Distribution of Scripta Medica in the citation database EB-
SCO Academic Search Complete allows the processing of 
the same data in accordance with the highest quality stand-
ards and creates the possibility of applying and admission 
to their major citation databases, such as EBSCO Medline, 
EBSCO Health, EBSCO DynaMed and DynaMED Plus. We 
will apply for the above mentioned bases when we reach the 
required standard that the bases require. We plan to accom-
plish this task in 2017.

So far, 46 volumes (issues) of the journal Scripta Medica 
have been published. On the occasion of the 50th, golden 
birthday of Scripta Medica, I would like to thank everyone, 
from the fi rst publication to the present day, the chief edi-
tors, international editorial boards, editorial and publishing 
councils, reviewers, eminent medical and scientifi c workers 
from the region, authors and readers who have made a re-
markable contribution to the development of the journal.

I hope we will continue this tradition of common work and 
cooperation and that we will succeed in our intention to be-
come members of the signifi cant citation databases in the 
following period.

Editor-in-chief of Scripta Medica 
Prof. Predrag Grubor

Editor’s Letter – 50 YEARS OF SCIPTA MEDICA
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ORIGINAL ARTICLE

Surgical Treatment of Colorectal 

Cancer Metastases

ABSTRACT

Introduction. Colorectal metastatic liver tumors are the most common secondary 

liver tumors. During life, the liver metastases will develop either as synchronous or 

metachronous carcinomas in half of the total number of patients. At the time of the 

diagnosis, in approximately 25% of patients with colorectal cancer diagnosis, the 

presence of secondary deposits in the liver was observed, and additional 25% of 

patients were to develop metastases within fi ve years.

Aim of the study. The objective was to demonstrate that anatomic resections 

of the liver present the method of choice in surgical treatment of colorectal liver 

metastases, when compared to metastasectomy.

Patients and methods. The study included 70 patients, divided into two groups.

Among the patients from the fi rst group, metastasectomy, which was consisted 

of the removal of metastases and the surrounding liver parenchyma no more than 

1cm with the usage of Kelly-clysis technique or Ligasure device, was performed. 

In patients from the second group, anatomic resection of the liver was performed 

upon which metastases were removed and the associated anatomical segment 

or section, that is, half of the liver depending on the number and localization of 

metastases.

Results. The average overall survival values for the fi rst group was 36 months with 

a standard deviation of 4.8 months. The average overall survival in patients from the 

second group was 36 months with a standard deviation of 2.6 months. The average 

value of disease-free survival in the fi rst group was 18 months with a standard 

deviation of 2.22 months. In the second group, the average disease-free survival 

was 22 months with a standard deviation of 0.74 months.

Conclusion. Overall survival in both types of operation was identical, and the 

average overall survival was 36 months. Disease-free interval in the anatomical 

resection was 22 months, while it was 18 months in metastasectomy. From all 

the above mentioned, it can be concluded that surgery is a fundamental and 

irreplaceable method in the treatment of liver metastases of colorectal cancer.

Key words: liver, metastasis, metastasectomy, anatomical resection

(Scr Med 2016:47:7-10)

doi:10.18575/msrs.sm.e.16.01
 UDK: 616.348-006-089
COBISS.RS-ID:5697304
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Introduction

Colorectal cancer is the most common gastrointestinal 
malignant tumor that is also the most common liver tu-
mor metastases.1 At the time of the diagnosis, in approxi-
mately 25% of patients with colorectal cancer diagnosis, 
the presence of secondary deposits in the liver was obser-
ved, and additional 25% of patients were to develop me-
tastases within fi ve years.2 The fi rst liver resection for co-
lorectal liver metastases was performed by Catell in 1940. 
With the improvement of surgical techniques, introducti-
on of new cytostatics and reduction of the resection mar-
gin to less than 1 cm, the application of interventional ra-
diology, portal venous embolization, allowed the transfer 
of patients from the group with unresectable tumors to 
group with resectable ones. The aim of treatment is sur-
gical removal of all metastastatic tumors in the liver, be-
cause the experience indicates to the fi ve-year survival of 
25-60% of the operated patients.2 70% of conservatively 
treated patients with metastases do not survive  a year.3 
Metastasectomies present the group of nonanatomic re-
section surgeries where the intersection of the hepatic 
parenchyma within 0.5-1 cm of the metastases is perfor-
med with the usage of Kelly-crysis or Ligasure technique. 
Anatomical liver resections are based on the principles of 
segmental and sector anatomy of the liver. The extent of 
anatomical surgery includes segmentecomies, bisegmen-
tectomies, sectionectomies and hemihepatectomies.

Aim of the study

To establish whether anatomic resection of the liver is 
the method of choice in surgical treatment of colorectal 
liver metastases, when compared to metastasectomy, as 
well as to monitor the distance in disease-free time and 
overall survival.

Patients and methods 

The research had the character of a retrospective-prospe-
ctive study. The survey was conducted in the University 
Clinical Center of Banja Luka. The study covered the pe-
riod from January 2007 to January 2014. The study was 
conducted on 70 patients, divided into two groups (group 
A and B). Criteria for inclusion in the study were respo-
ndents who were technically able to be taken care of by 
surgical method of metastasectomies and by method of 
anatomical resections. Metastatic disease was localized 
only in the liver.

The fi rst group of respondents N = 35 (group A) un-
derwent surgical metastasectomies of the tumor and the 
second group N = 35 (group B) underwent anatomical 
resection of the tumor. 

In the group A patients, metastasectomy, which was con-
sisted of removing metastases and surrounding liver pa-
renchyma no more than 1cm with the usage of Keli-crysis 

technique or Ligasure device, was performed. In group B 
patients, anatomic resection of the liver was performed 
upon which metastases were removed and the associated 
anatomical segment or section, that is, half of the liver 
depending on the number and localization of metastases.

The following surgical approaches were used: medial, J 
incision and Makuch laparotomy. After the opening, we 
accessed to the mobilization of the liver, followed by in-
traoperative ultrasonography (IOUSA), which provided 
the detection of the precise tumor position.

Liver resection was performed at reduced central venous 
pressure CVP (0-5 cm H20), with the patient in Trende-
lenburg position. Parenchyma transection began with 
diathermy tag of resection line, while the section of pa-
renchyma was performed by Ligasure or Kelly-crysis te-
chnique. Bilio-vascular structures were taken care of with 
clips and vascular sutures.

Results

The outcomes of the examined sample of overall survi-
val based on Kaplan-Meier curves for patients from the 
group A who underwent metastatectomies, the median 
overall survival was 36 months with a standard deviation 
of 4.8 months and a one-year, two-year and three-year 
survival was 85.3%, 68.3% and 50%. (Chart 1.)

The average overall survival in group B patients, who un-
derwent the anatomical surgery, was 36 months with a 
standard deviation of 2.6 months and a one-, two- and 
three-year survival was 89.3%, 67.5% and 50%.

Chart 1. Medial overall survival

After the statistical comparisons of Kaplan-Meier curves 
of overall survival by Mantel-Cox test (χ2 = 0.167; p = 
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0.683), it can be concluded that there was no statistically 
signifi cant diff erence (p>0.05) between the study groups 
A and B when it comes to overall survival.

The median value of disease-free survival in the group A 
was 18 months with a standard deviation of 2.22 months, 
a one-year, two-year and three-year survival without di-
sease accounted for 64.7%, 29.1% and 29.1% respectively.

In the group B, the median value of disease-free survival 
was 22 months with a standard deviation of 0.74 months, 
a one-year, two-year and three-year survival without di-
sease accounted for 85.7%, 41.6% and 25% respectively. 
(Chart 2.)

Chart 2. Medial interval value without disease

After the statistical comparisons of Kaplan-Meier disea-
se-free survival curves with Mantel-Cox test (χ2 = 1.357; 
p = 0.244), it can be concluded that there was no statisti-
cally signifi cant diff erence (p> 0.05) between the study 
groups A and B when it comes to disease-free survival.

Discussion 

Metastases of colorectal cancer in the liver present the 
most common secondary tumors of liver.1 In the study 
published by Scheele and his associates, 902 patients 
with metastatic colorectal liver cancer without resection 
were monitored, out of which only 21 patients survived 
for three years, while there was no record of fi ve-year sur-
vival.3

In the study published by Fong and his associates, 1,001 
patients who underwent surgical removal of metasta-
tic colorectal cancer in the liver were analysed, and fi ve 

-year survival of 37% and an average life expectancy of 42 
months were recorded.4 The study contrasted two basic 
surgical treatment methods of liver metastases, and de-
monstrated the following results: medial survival in ana-
tomical surgery was 39 months, while it was 46 months 
in metastasectomy.4 While the one-, three- and fi ve-year 
survival rate for anatomical surgeries was 85% for one 
year, 53% for three years and 37% for fi ve-year survival,4 
in our study, the results amounted to 89.3% for one-year 
and 50% for three-year survival.

According to the Fong study, the results for metastase-
ctomies amounted to 93% for one-year, 75% for three-ye-
ar and 40% for the fi ve-year survival,4 while our study 
provided the following data for metastasectomies: 85.6% 
for one-year and 50% for the three-year survival.

In their study from the year 2000, DeMatteo RP and 
associates monitored 267 patients operated in the peri-
od from 1985 to 1998. Among 119 who had undergone 
metastasectomies and 148 patients who had been opera-
ted anatomically, they stated the following data on the 
average overall survival: from 53 months in anatomical 
surgery versus 38 months for metastasectomies.5 In our 
study that included 65 patients,that is, 35 patients who 
underwent metastasectomies and 30 patients who un-
derwent anatomical surgeries, average overall survival 
was 36 months for both types of surgeries. The results for 
one-, two- and three-year survival in cases of anatomical 
surgeries were 89%, 67%, 50% and in cases of metasta-
tesectomies, they were 85%, 68%, and 50%. There was 
no statistically signifi cant diff erence in overall survival 
regarding the type of surgery on the liver.

In the study of 436 surgically treated patients for liver 
metastases of colorectal cancer, J. Scheele stated a fi -
ve-year disease-free interval in 33.6% patients.3 In our 
study which included 65  patients, median disease-free 
interval was 22 months for anatomical surgery and 18 
months for metastasectomies surgeries.

Conclusion

Surgery is the primary and irreplaceable method of tre-
atment of liver metastases of colorectal cancer. Altoget-
her, the survival test sample was 36 months. Disease-free 
interval with anatomic resection was 22 months, while it 
was 18 months with metastasectomies.
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Hirurško liječenje metastaza kolorektalnog karcinoma 

u jetri

SAŽETAK

Uvod. Kolorektalni metastatski tumori jetre spadaju u najčešće sekundarne tumore jetre. Kod polovine od ukupnog broja će 

tokom života biti razvijene jetrene metastaze, sinhrono ili metahrono. U vrijeme postavljanja dijagnoze, kod oko 25% pacijenata 

sa kolorektalnim karcinomom uočeno je prisustvo sekundarnih depozita  u jetri, a dodatnih 25% pacijenata će razviti metastaze 

unutar narednih pet godina.

Cilj rada. Cilj rada bio je dokazati da anatomske resekcije jetre predstavljaju metodu izbora pri hirurškom tretmanu kolorektalnih 

jetrenih metastaza u odnosu na metastazektomijske operacije.

Ispitanici i metode. Istraživanje je sprovedeno na 70 pacijenata. Kod pacijenata u prvoj grupi radila se metastazektomija 

koja se sastojala od odstranjenja metastaze i okolnog jetrenog parenhima ne više od 1cm tehnikom Kelly-crysis ili Ligasure 

aparatom. Kod bolesnika u drugoj grupi rađena je anatomska resekcija jetre prilikom koje se odstranila metastaza i pripadajući 

anatomski segment ili sekcija, odnosno polovica jetre u zavisnosti od broja  i lokalizacije metastaza.

Rezultati. Srednja vrijednost za prvu grupu sveukupnog preživljavanja bila je 36 mjeseci sa standardnom devijacijom 4,8 

mjeseca. Srednja vrijednost sveukupnog preživljavanja kod pacijenata druge grupe bila je 36 mjeseci sa standardnom 

devijacijom  2,6 mjeseci. Srednja vrijednost preživljavanja bez bolesti u prvoj grupi bila je 18 mjeseci sa standardnom devijacijom 

2,22 mjeseca. U drugoj grupi,  srednja vrijednost preživljavanja bez bolesti bila je 22 mjeseca sa standardnom devijacijom 0,74 

mjeseca.

Zaključak. Sveukupno preživljavanje kod obe vrste operacija bilo je identično i medijan sveukupnog preživljavanja iznosio je 

36 mjeseci. Interval bez bolesti kod anatomskih resekcija iznosio je 22 mjeseca, dok je kod metastazektomijskih operacija bio 

18 mjeseci. Iz svega gore navedenog može se zaključiti da hirurgija predstavlja osnovnu i nezamjenjivu metodu liječenja jetrenih 

metastaza karcinoma debelog crijeva.

Ključne riječi: jetra, metastaza, metastazektomija, anatomska resekcija.
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ORIGINAL ARTICLE

Complications of Loop Ileostomy 

upon the Creation of Low Colorectal 

Anastomosis 

ABSTRACT

Introduction. The protective ileostomy is a procedure that is now increasingly 

used after the creation of low colorectal anastomosis, and after resection of rectal 

cancer. The protective ileostomy is a procedure that, to a lesser extent, affects 

the prevention of anastomotic colorectal dehiscence, but it has a much greater 

signifi cance in reducing the severity of complications occurring after colorectal 

anastomosis dehiscence. However, the creation itself, as well as the closure of loop 

ileostomy are accompanied with certain complications.

Aim of the study. The aim of this study was to determine the frequency and 

severity of complications of ileostomy and justifi cation for its creation, within the test 

sample of 42 patients.

Patients and Methods. The study was designed as a retrospective-prospective 

study. 42 patients, with created protective ileostomy that occurred after low 

colorectal anastomosis, were included in the study. The average age was 64.38 

years with a standard deviation of 9.63 years. The youngest patient was 36 years 

old and the oldest patient was 77 years old. The representation of patients by 

gender was 29 (69%) male patients and 13 (31%) female patients. During the study, 

functions and complications associated with the created loop ileostomy, as well as 

the need for surgical treatment and the period until the sinking of ileostomy were 

monitored in patients.

Results. Out of the total number of observed patient complications of ileostomy 

occurred in 8 of them (19%), and in 34 (81%) patients there were no complications. 

Out of the total number of complications, only in cases of 2 (4.8%) patients , there was 

the need for surgical treatment. In 1(2.4%) patient, ileostomy remained permanently.

Conclusion. This study showed that the loop ileostomy after the creation of low 

colorectal anastomosis is accompanied with fewer complications. The resulting 

complications are successfully disposed by conservative treatment, and only rarely 

require surgical re-intervention.

Keyword: loop ileostomy, rectal cancer, complications of loop ileostomy 
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Introduction

The fi rst application of ileostomy dates back to the nine-
teenth century, and over time the technique of its creation 
and application of ileostomy has changed and improved.1

Today, there are numerous  indications for the crea-
tion of bipolar ileostomy but lately it has been increas-
ingly used routinely in order to protect the low colorec-
tal anastomosis and coloana.2 The optimal location for 
creation of  ileostomy must be determined for each pa-
tient individually, but generally there is a typical place 
located at the junction of the fi rst and second third of 
the line connecting the umbilicus with spine iliac bone.3

The creation of loop ileostomy causes many physical and 
psychological problems for patients, so that the mere oc-
currence of complications can additionally worsen the pa-
tient’s life and signifi cantly impair its quality. The occur-
rence of complications increases costs of treatment and 
causes slower recovery of patients’ daily life activities.4 

Complications of protective ileostomy occur mostly as 
a result of errors in surgical technique, and to a lesser ex-
tent due to progression of the underlying disease, and oth-
er technical factors. Complications can be early and late. 
Early complications are bleeding, retraction of the stoma, 
which occurs in 15% of cases, necrosis, and parastomal 
abscesses and phlegmon.5 Late complications, such as 
prolapsed stoma, stoma stenosis and parastomal hernias 
with ileostomy, are relatively rare and occur in 3% cases.6

Today, there are opposing views on the role of loop ileosto-
my to protect low colorectal anastomosis-the occurrence of 
dehiscence to a reduction in death in patients who have al-
ready suff ered dehiscence.7  Complications of ileostomy may 
occur in over 25% of patients.8 In order to obtain good re-
sults in the treatment of complications, each patient requires 
an individual treatment, special care, persistence and team 
work between doctors and nurses.8 

Aim of the study

The aim of the study was to determine the function of pro-
tecting ileostomy, the occurrence of complications of ileos-
tomy within the observed study and from the fi rst postoper-
ative day until its closure. Furthermore, the aim of the study 
was to determine the need for surgical treatment of compli-
cations and to determine the justifi cation for creating a loop 
ileostomy.

Patients and Methods

The study was designed as a retrospective-prospective 
study. 42 patients with low colorectal anastomosis af-
ter which the creation of protective ileostomy occurred 
were included in the study. All patients were similar in 
age and sex. Data for the study such as gender, age, op-
erating results, and complications were used from the 

medical records, operational protocols and clinical exam-
ination of the patients treated at the Clinic of General and 
Abdominal Surgery of the Clinical Center in Banja Luka.
Surgical technique of patients included the usage of low rec-
tal resection technique with sharp excision by thermocauter 
and Ligasure, under direct visual control outside the visceral 
fascia that covered the rectum and mesorectum. Resection of 
the lower mesenteric vessels was conducted in high ligation. 
At the same time, an adequate hemostasis was performed 
with the usage of ligatures and slow-resorption suture ma-
terial and Ligasure.

Total mesorectal excision was performed in patients with 
rectal tumors at the distance of 10 cm from the ano acute 
line. In most cases, the resection was performed with lin-
ear TA stapler. In a small number of pa tien ts, resection 
of  the rectum  was performed with a stapler for low ante-
rior resection (contour). The anastomosis was created us-
ing the mechanical circular stapling devices (staplers). 
All patients who were likely to create loop ileostomy were 
informed about that additional procedure prior to the op-
eration, and they had to sign the consent form. The fi nal 
decision on the need to create a protective ileostomy was 
made during the operation. The decision depended on the 
existence of factors that may have threatened the anasto-
mosis as well as the experience of the surgical team. For 
most of the coloanal anastomosis, anastomosis protection 
with the creation of protective ileostomy was performed. 
Standard surgical techniques were applied in the crea-
tion of loop ileostomy. In the lower right quadrant of the 
abdomen, on the line that connected the front upper belly 
button and pelvic bulge protective ileostomy was created.
5 cm long ileum winds was performed through an opening 
at about 15cm of Bauhin’s valve. (Picture 1.) Then the rear 
edges of the vagina rectus and peritoneum were fi xated to 
serosa cancer with 4 3-0 stitches of slow resorptive material.

Picture 1. Preparation of the intestine to create a loop ile-

ostomy

Then the everted intestine was fi xated to the surface of 
the skin with individual stitches 3-0. In this way, the 
creation of adhesion was minimal and it allowed easier 
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closure of ileostomy subsequently. The functioning of the 
stoma, the occurrence of complications and determining 
the severity of complications was monitored through reg-
ular patients’ follow-ups. Averagely, the closure of ileos-
tomy was individually conducted 200 days after its crea-
tion with prior verifi cation anastomosis.

Results

The protective ileostomy was created in 42 patients. The 
average age was 64.38 years with a standard deviation of 
9.63 years.  The youngest patient was 36 years old and 
the oldest patient was 77 years old.

Out of 42 patients, 8 patients (19% ) had complications 
of ileostomy and 34 patients were without complications 
(Graph 1.).  Patients who had complications of ileostomy 
with or without the operation were classifi ed in the group 
of patients who had complications of ileostomy.

Graph. 1. Distribution of patients in those who had or did not 

have complications of ileostomy

Complications of 

ileostomy N %

Yes 8 19.0

No 34 81.0

Total 42 100.0

Based on the results of χ2 test (χ2 = 16,095; p = 
0.000), the conclusion was that there was a statisti-
cally signifi cant diff erence (p <0.05) in the number 
of patients who had complications of ileostomy and 
the ones who did not. The number of patients who 
did not have complications of ileostomy was signif-
icantly higher than that of patients who had them.
Number of patients who underwent the repeated opera-
tion due to the complications of ileostomy was 2 (4.8%) 
(Graph 2).

Graph 2. Patients who underwent the repeated surgical 

treatment

  Broj pacijenata

  N %

Yes 2 4.8

No 40 95.2

Total 42 100.0

Based on the results of χ2 test (χ2 = 34,381; p = 0.000), 
the conclusion was that there was a statistically signif-
icant diff erence (p <0.05) in the number of patients 
who underwent the repeated surgical treatment due to 

complications of ileostomy and those who did not un-
dergo the repeated surgical treatment. Furthermore, 
it can be concluded that the risk of surgery, which oc-
curred due to complications ileostomy, was very low.
The number of patients with permanent ileostomy was 
1 (2.38%) (Graph. 3.). Based on the results of χ2 test 
(χ2 = 27,524; p = 0.000), the conclusion was that there 
was a statistically signifi cant diff erence (p <0.05) in the 
number of patients with closed protective ileostomy and 
patients with permanent ileostomy. Number of patients 
with closed loop ileostomy was substantially greater.

Graph. 3. Distribution of patients in the group with permanent 

ileostomy and the group with the closed stoma.

Permanent 

ileostomy

Broj pacijenata

N %

Yes 1 2.38

No 41 97.62

Total 42 100.0

Minimal elapsed time until the closure of loop ileostomy 
was 40 days, while maximum was 445 days. The aver-
age elapsed time until the closure of loop ileostomy was 
219.03 days with a standard deviation of 111.342 days.
Protective ileostomy was never closed in 1 patient as it 
was the case of permanent ileostomy. 

Discussion

Most often, suboclusive problems occur as a result of 
postoperative adhesions and stenosis due to retraction 
of the stoma or peristoma infections. Irritation and mild 
skin necrosis was present in 2 patients. Stoma necrosis 
can occur in almost 17% of patients with stoma. Most 
often necrosis occurs as a result of excessive devascu-
larisation and negligent compression and stretching of 
the mesentery bowel. It manifests itself by changing the 
color of the stoma from livid to black. In 2 patients, com-
plications occurred in more severe form. In 1 patient, it 
was the case of ileostomy prolapse, and in another case 
it was a suboclusive problem with radiological picture of 
ileus. Both cases required the surgical treatment of com-
plications. Prolapse can be milder or to a greater extent 
when it causes the stoma defunctioning. Prolapsed stoma 
can be reponed, but the operation is a defi nite treatment.
In their study, Ramli and associaties have also fo-
und that the stoma prolapse and stoma herniation 
is one of the most frequent complications that oc-
cur after the creation of loop ileostomy. They al-
lege that these complications are often associated 
with aging of patients, diet and other comorbidities.
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In his study, Salvadalena pointed to irritation and ne-
crosis of parastomal skin as frequent complications that 
occur after the created loop ileostomy. He monitored 43 
patients over a period of 3 months after the surgery. Pa-
tients were monitored for 7 days after the creation of sto-
ma, and after 2, 6 and 12 weeks. The study found that the 
complication most often occurred between 21st and 40th 
postoperative day. All patients were treated by highly ex-
perienced and trained nurses in the centers for the stoma 
in the United States. This study showed improved results 
of conservative treatment thanks to the constant and pro-
fessional monitoring.10

In our study, 1 patient experienced complications af-
ter the closure of ileostomy. In his case, he required 
a new surgical intervention with resection of the small 
intestine and creation of new anastomosis. Permanent 
ileostomy remained in 1 patient. In patients with per-
manent ileostomy, it was the case of relapse and pro-
gression of the underlying disease, and the closure of 
the previously created loop ileostomy was excluded.
From 2001 to 2012, Perez Domingos and associates 
conducted the study which included 96 patients with a 
created loop ileostomy after low anterior resection and 
conducted TME. The study followed morbidity and mor-
tality after the creation of ileostomy. The study stated 
that the complications after the sinking of ileostomy 
were up to 24%. The study included patients in whom 
the closure of ileostomy did not occur, that is, patients 
with permanent ileostomy. Closing of the stoma was 
averagely performed 152 days after its creation. Perma-
nent stoma remained in 5 patients. Closure period was 
longer in patients who had undergone chemotherapy. 
The study showed that the protective ileostomy was asso-
ciated with low mortality and slightly higher morbidity.11

Signifi cant diff erences in the percentage of compli-
cations after closure of ileostomy, when compared to 
our study, can be explained by the fact that our study 
only monitored complications in patients who re-
quired surgical treatment in the management, not all 
complications associated with sinking of ileostomy.
In the period from 2003 to 2010, Dinnewitzer and asso-
ciates conducted the study on 125 patients with a loop 
ileostomy after low colorectal anastomosis. Its goal was 
to determine how many patients would, in 5-year pe-
riod, eventually have the permanent stoma. The main 
reasons for the temporary stoma to become permanent 
were in the majority of anastomotic dehiscence and 
in almost 60% of patients. To a lesser extent, in 27% 
of cases the reason was resistant fecal incontinence, 
while in 13% the reason was local recurrences. The total 
number of patients with the permanent stoma was 6.12

The average elapsed period until the closure of ileostomy 
in our study was 219 days, which was more than the nor-
mal average. Similar results were obtained in the study 

conducted by Phatak and associates, where the average 
period until the closure of ileostomy was about 7 months.13 

Postoperative treatment of patients with chemother-
apy and radiotherapy are the most common reasons for 
the delays in the closure of the protective ileostomy.11

Complications that occur as a result of created ileostomy 
are generally of milder degree and in most cases can be 
resolved conservatively.

Conclusion

This study has showed that the complications associated 
with the created loop ileostomy are mostly mild and suc-
cessfully disposed with conservative treatment. Further-
more, the study has shown that there is full justifi cation 
for the creation of ileostomy after low colorectal anasto-
mosis. In patients who were treated with postoperative 
chemoradiotherapy, the time period until the closure of 
ileostomy was signifi cantly extended.
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Komplikacije protektivne ileostome nakon kreiranih 

niskih kolorektalnih anastomoza 

SAŽETAK

Uvod. Protektivna ileostoma je procedura koja se danas sve više koristi nakon kreiranja niske kolorektalne anastomoze, a 

poslije resekcije  karcinoma rektuma. Protektivna  ileostoma je procedura koja u manjoj mjeri utiče na sprečavanje dehis-

cencije kolorektalanih anastomoza, ali ona ima i mnogo veći značaj u smanjenju težine komplikacija koje nastaju nakon 

dehiscen cije kolorektalne anastomoze. Međutim, samo kreiranje, kao i  zatvaranje protektivne ileostome praćeni su određenim 

komplikacijama.

Cilj rada. Cilj ove studije bio je da se unutar ispitivanog uzorka od 42 pacijenta utvrdi učestalost  i težina komplikacija ileostome 

te opravdanost njenog kreiranja.

Ispitanici i metode. Istraživanje je koncipirano kao studija retrospektivno-prospektivnog karaktera. U istraživanje je bilo 

uključeno 42 pacijenta kod kojih je nakon niske kolorektalne anastomoze kreirana protektivna ilostoma. Prosječna starost 

pacijenata bila je 64,38 godina sa standardnom devijacijom od 9,63 godine. Najmlađi pacijent imao je 36 godina, a najstariji 

pacijent 77 godina. Zastupljenost pacijenata po polu  bila je 29 (69%) pacijenata muškog pola i 13 (31%) pacijenata ženskog 

pola. Tokom studije, kod  pacijenata je praćena funkcija kreirane ileostome te komplikacije povezane sa kreiranom protektivnom 

ileostomom, a zatim i potreba za hirurškim tretmanom kao i period do potapanja ileostome.

Rezultati. Od ukupnog broja posmatranih  pacijenta, kod njih 8 (19 %) javile su se  komplikacije ileostome, a kod 34(81%) 

pacijenata nije bilo komplikacija. Od ukupnog broja nastalih komplikacija, samo je u slučaju 2( 4,8% ) pacijenta bilo potrebe za 

ponavljanjem hiruškog tretmana. Kod 1(2,4%)  pacijenta ileostoma je ostala trajno.

Zaključak. Ova studija je pokazala da su protektivne ileostome nakon kreiranih niskih koloretalnih anastomoza praćene 

manjim brojem komplikacija. Nastale komplikacije se  uspješno zbrinjavaju konzervativnim tretmanom, a samo rijetko zahtijevaju 

ponavljanje hirurške intervencije

Ključne riječi: Protektivna ileostoma, karcinom rektuma , komplikacije protektivne ileostome.
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ORIGINAL ARTICLE

Correlation of Topographic 

Localization and Clinical 

Manifestation for Indications for 

Surgical Treatment 

of Osteochondroma

ABSTRACT

Introduction. Osteochondroma is the most common type of benign bone tumor-

which appears in two forms, sessile and pedunculated. It accounts for 50% of all 

benign tumors of bone tissue with a double tendency towards male population. It 

is covered by cartilage cap of different thickness. The thickness of the cap over 30 

mm can indicate a malign transformation into the secondary chondrosarcoma.

Aim of the study. Determine if there is a correlation between epidemic character-

istics of the patients, pathohistologic characteristics, thickness of the cartilage cap 

and biological behavior of the tumor.

Patientsand methods. Cross-sectional study included 37 patients which were 

diag nosed with osteochondroma in the period of 12 months, during the year 2014, 

at the Institute for pathology of Medical Faculty in Belgrade. The patients’ age, sex, 

localization, clinical manifestation and length of the case history were descriptively 

determined. The thickness of the cartilage cap was morphometrically determine-

don pathohistologic devicesof re-sectioned tumors.Out of 37 patients with diag-

nosed osteochondroma, 3 of them (8%) had malign alteration of the cartilage cap.

The thickness of the cartilage cap in all the 3 of them was over 30 mm, ranging from 

68-120 mm. Relapse was found in 3 patients (8%).

Discussion. The highest importance of this lesion comes from the fact that it is 

the most common bone tumor with high incidence and possibility for malign trans-

formation of the cartilage cap into secondary chondrosarcoma which makes this 

tumor interesting for medical staff at the clinic and pathologists. 

Conclusion. The width of a cartilage cap, in correlation with clinical and radiology 

parameters, is a signifi cant predictive parameter of biological behavior of osteo-

chondroma.

Key words. osteochondroma, thickness of the cartilage cap, malign alteration.
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Introduction

Based on their biological behavior, tumors can be divided 
into malign and benign tumors. Tumors of the bone system 
in the highest percentage belong to benign tumors of which 
the most common tumors are osteochondroma tumors (ex-
ostosis), enchondroma,non-ossifyingfi broma, giant-cell tu-
mors, Chondromyxoid fi broma, and tumors of bone origin 
osteoblastoma, osteoid osteoma.1

Patients with this type of tumor are mainly atyounger age 
groups which additionally draws the attention to a delicate 
approach in dealing with this type of pathology.2

The basic diagnostic principles of all benign bone neoplasm 
are similar and mean physical clinical examination, less in-
vasive imaging methods if necessary, and biopsy of the sus-
pected bone neoplasm. Indications for surgical treatment of 
the benign bone tumors are, at the fi rst place, pain and dam-
aged function of the given segment of the locomotor system, 
followed by swelling and compressive syndrome onto the 
adjoining neurovascular components.3

The types of surgical interventions for benign cartilage ne-
oplasms are diff erent - fromintra-lesion interventions and 
en-bloc resections to ample resections of the bones which 
require use of auto and allograft in order to reconstruct the 
cartilage defect.4

Aim of the study

Determine if there is a correlation between epidemic charac-
teristics of the patients, pathohistologic characteristics of the 
tumor, thickness of the cartilage cap and biological behavior.

Patients and methods

Cross-sectional study included 37 patients which were di-
agnosed with osteochondroma in the period of 12 months, 
during the year 2014, at the Institute for pathology of Med-
ical Faculty in Belgrade. The patients’ age, sex, localization, 
clinical manifestations and length of the case history were 
descriptively determined.

Tumor tissue taken from the radical excision resection was 
analyzed by microscope, and representative cut sections 
of the tumorwere taken for pathohistologic analysis of the 
tissue. The tissue was decalcifi cated by the method of fast 
calcifi cation, using HCI andH2SO4.  Morphometric analysis 
of the cartilage cap thickness was done at the smallest mag-
nifi cation (40x) with micrometer scale. The cartilage cap is 
measured on the width whichpractically suited the maxi-
mum thickness of the chondral component.

The studyincluded 37 patients who were diagnosed with 
osteochondroma.  The average age was 25±16 years. Out of 

the total number, there were 24 men (65% ) and 13 women 
(35%). All the patients who were included in the study were 
divided into 5 intervals of age, in the range from 0-100. Af-
ter this division, it was determined that most of the patients 
belong to the fi rst interval from 0-20 years of age, even 54%. 
The most common localization of the tumor in patients in 
our study is femur, followed by tibia and scapula. Rare local-
izations are ospubis and calcaneus. Depending on the type 
of the bone contexture, 5% of osteochondroma were in the 
fl at and 95% in the long bones. After the whole sample of the 
patients was divided into children and adults, with 18 years 
of age being a limit, it was found out that osteochondroma 
was more common in the long bones of children (89%), 
while lesion in fl at bones was more common in the bones of 
adults (15%). Lesions on long bones were always localized in 
metaphysis. (Graph 1.)

Graph 1. Localization of osteochondroma

Clinical manifestations that were included by this research 
were pain and compression.Basic clinical symptom was 
pain, present in 36/37 patients, while only 1/37 did not have 
pain in anamnestic data. Compression syndrome was de-
scribed in 75% of the patients.

The length of the anamnesis was in the range from minimal 
2 to maximal 108 months, while the average length was 24 
months. (Table 1.)The average length of the female anamne-
sis was 19, and male 27 months. Pain, as a reaction to pres-
sure of osteochondroma onto the surrounding structures, 
appeared in 36 (97%) patients, while only one patient did 
not register the presence of a pain. The clinical record varied 
depending on the type of the bone with osteochondroma. 
All patients who had osteochondromaon long bones at the 
same time had pain, while pain appeared in 80% of patients 
who had osteochondroma on fl at bones. Compression of soft 
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tissues was proved in 9 (24%) patients, out of which localiza-
tion of osteochondroma was exclusively on long bones.

Table 1. Length of case history

Months N %

2 2 5.4

5 1 2.7

6 4 10.8

7 1 2.7

8 3 8.1

10 4 10.8

11 1 2.7

12 4 10.8

14 1 2.7

24 5 13.5

36 4 10.8

44 1 2.7

48 3 8.1

54 1 2.7

96 1 2.7

108 1 2.7

TOTAL 37 100.0

Out of 37 patients who were diagnosed with osteochondro-
ma, 34 had benign lesion, and 3 of them had some signs of 
malignity. Out of 3 patients who were diagnosed with malign 
transformation, osteochondromainto secondary chondro-
sarcoma, there were 2 females and 1 male. In female case, 
a malign lesion was diagnosed on pubic bones (fl atbones) in 
the middle of the fourth decade (35 years old), while in male 
case, tumor on metaphysis of tibia (long bone) was diagnosed 
somewhat earlier, at the end of second decade (20 years old). 
Concerning classifi cation of skeleton bones, 2 malign lesions 
were on the fl at bones, and one on the long bones. The length 
of anamnesis of patients with malign lesions was between 
12-48 months. All the patients with malign change report-
ed presence of pain, while compression was present only in 
the case of tibia lesion, whereas it is completely absent in the 
case of pelvic localization. The length of anamnesis in our 
case varied from 2 to 108 months (9 years). In case of both 
patients, lesion was localized on femur. In patients who had 
osteochondroma localized on tibia, the length of anamnesis 
was the shortest being 4±2 months.  

Taking into consideration thickness of the cartilage cap, pa-
tients were divided into three groups in intervals. Thickness 
of the cartilage cap of the patients with malign signs was over 
68 mm, and all the three of them are in the last interval in the 
table showing thickness of the cartilage cap. (Table 2.)

Table 2. Thickness of a cartilage cap (mm)

Thickness of the cap 

(mm)

N %

0-3

3, 1-10

>10, 1

TOTAL

17 45.9

17 45.9

3 8.1

37 100.0

Morbus exostosans was proved in 6 (16%) patients, out of 
which compression was present in only one of them, and 
all six of them reported the presence of a pain. None of the 
patients with osteochondromatosis had signs of malign al-
teration. In 3 (8%) patients recidive was found. Common 
localization on metaphysis of long bones was characteristic 
for all the three patients. All the patients with recidive also 
reported the presence of pain, while neither of them had 
compression.

Thickness of the cartilage cap varied between 2,5-5,1 mm. 
None of the patients with recidive had malign alteration of 
osteochondroma, and Morbus exostosans was present in 
only one of them. All the patients diagnosed with second-
ary chondrosarcoma (2 males and 1 female) were adults, 
and the length of the anamnesis was over 24 months. In two 
patients, lesion was localized in axial skeleton (pubic bone) 
while in one patient, tumor was found on tibia. 

Width of the cap in these tumors was from 68 mm to 120 
mm, which statistically highly diff er from the thickness of 
the caps in benign exostosis, ranging from 0,6mm to 7,8mm 
(Photo 1.). Statistic tests also determined the correlation of 
the cartilage cap width including sex, age and the length of 
anamnesis. The used tests did not show statistical signifi -
cance between the mentioned parameters (Mann-Whitney 
U for sex: U=103 p>0,05, Spearman’s coeffi  cient for age 
ρ=0,129 p>0,05 and length of anamnesis :ρ=0,215 p>0,05).

Photo 1. Detail from previous macrophotography. Cartilage 

cap with micrometer morphometric scale (HE,100x)
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Discussion

Osteochondroma is a benign tumor which, by the defi -
nition of World Health Organization (WHO), belongs to 
the benign tumors of the bones which create chondroid 
matrix.5 The largest infl uence of this lesion comes from 
the fact that it is the most common bone tumor. Its high 
incidence and possibility of malign transformation of the 
cartilage cap into the secondary chondrosarcoma make 
this tumor interesting for medical staff  at the clinic and 
pathologists.6

Research showed that appearance of the tumor itself is the 
most common during the second life decade. 2-6

Most of the authors emphasize that there is a double pre-
dilection of the male patients comparing to the female 
patients.1,2,4,7 Similar distribution between the sexes was 
found in our sample, with 13 samples being female and 24 
being male.

Osteochondromais developed from the bones, which de-
velop by endochondral ossifi cation, and the biggest biolog-
ical and metabolic changes happen in the knee region. The 
high incidence of tumors in the knee region is explained by 
frequent injuries of those regions of kids and adolescents 
while engaging in diff erent activities.6 According to the 
research, the most common localization ofosteochondro-
mais distal femur,2 while this research shows that, besides 
femur and tibia, localization of osteochondroma on scap-
ula and pelvic bones is signifi cantly common. Frequency 
of tumor appearance on long bones (95%), is explained by 
endochondral ossifi cation.2 This also explains and higher 
frequency of osteochondroma of the long bones in people 
whose epiphysis plates are still not closed comparing to 
the people with closed epiphysis plates.2-5

The shortest anamnesis in this series is 2 months and the 
longest 9 years. The shortest anamnesis, 4±2 months, 
was found in patients who had exostosis on metaphysis 
of proximal tibia. Tumor of these patients was joined by 
an intensive pain and accentuated compressive syndrome. 
Such clinical image and short evolution of tumor are con-
sequence of the compression syndrome on nervus pero-
neus.8

Morphometric analysis showed that thickness of the carti-
lage cap signifi cantly diff ers from lesion to lesion. Minimal 
thickness was only 0,6mm, at a 4-year-old patient, with 
localization on scapula and anamnesis of 3 years.  

Majority of the authors considers that the thickness of 
the cartilage cap larger than 25 mm increases a chance of 
malign alteration of osteochondroma.1-8 The results of our 
series fi t into this research. De Andrea et al. note in their 

research that the percentage of the malign alteration in pa-
tients with solitary osteochondroma was smaller than 1%,7 
which is not in correlation with the results of this research, 
where out of 37 patients, even 3 of them (8%) had malign 
alteration.

Diff erent authors report recidive of the tumor in 2-4 % pa-
tients, 4-8 while according to the results of this research, the 
percentage of the recidive is somewhat larger and amounts 
to 8%. Almost four times higher frequency of recidive in 
this study can be explained by the fact that these are le-
sions which are not primarily surgically removed in the 
reference center for bone tumors, but in other institutions, 
and are subsequently sent to re-excision.

Conclusion

By morphometric determination of the width of the car-
tilage cap, it is possible to envisage biological behavior of 
exostosis. The width of a cartilage cap, in correlation with 
clinical and radiology parameters, is a signifi cant predic-
tive parameter of biological behavior of osteochondroma. 

Localization of changes between the pelvic and supra-ac-
etabular segment have higher incidence of malign altera-
tion of exostosis.

Radiologic and pathohistologic indicators of malign trans-
formation are increase of the height of the cartilage cap 
above 2.5 cm with characteristics change ofchondral layer 
of neoplasm verifi ed exclusively by MRI (magnetic reso-
nance imaging).
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Korelacija topografske lokalizacije i kliničkih 

manifestacija u cilju indikacija za hirurško liječenje 

osteohondroma

SAŽETAK

Uvod. Osteohondrom je najčešći benigni tumor kosti koji se javlja u dva oblika, kao sesilni i kao pendularni. Čini do 50% svih 

benignih tumora koštanog tkiva, sa dvostrukom predilekcijom ka osobama muškog pola. Prekriven je hrskavičnom kapom 

različite debljine. Debljina hrskavične kape preko 30 mm može ukazivati na malignu transformaciju u sekundarni hondrosarkom.

Cilj rada. Utvrditi da li postoji korelacija između epidemioloških karakteristika pacijenata, patohistoloških karateristika, debljine 

hrskavične kape i biološkog ponašanja tumora.

Ispitanici  i metode. Studija presjeka obuhvatila je 37 ispitanika kojima je u periodu od 12 mjeseci, tokom 2014.godine, na 

Institutu za patologiju Medicinskog fakulteta u Beogradu dijagnostikovan osteohondrom. Pacijentima je deskriptivno analizirana 

starost, pol, lokalizacija, kliničke manifestacije i dužina trajanja anamneze. Morfometrijski je određivana debljina hrskavične 

kape na patohistološkim preparatima resekovanih tumora. Od 37 bolesnika kojima je dijagnostikovan osteohondrom, kod 3 

(8%) je nastupila maligna alteracija hrskavične kape. Debljina hrskavične kape kod sva tri je bila preko 30 mm, a kretala se od 

68-120 mm. Recidiv se javio kod 3 (8%) pacijenta.

Diskusija. Najveći značaj ove lezije proističe iz činjenice da je to najčešći koštani tumor, velike incidencije, i mogućnost 

maligne transformacije hrskavične kape u sekundarni hondrosarkom čine ovaj tumor interesantnim za kliničare i patologe. 

Zaključak. Širina hrskavične kape u korelaciji sa kliničko-radiološkim parametrima je značajan prediktivni parametar biološkog 

ponašanja osteohondroma.

Ključne riječi: osteohondrom, debljina hrskavične kape, maligna alteracija. 
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Asymmetry of the  Human 

Posterior Parietal Cortex: 

Extrasulcal Morphometry and 

Multidimensional Analysis

ABSTRACT

Introduction. We researched the morphometric asymmetry of the extrasulcal sur-

faces of the human posterior parietal cortex (precuneus-PEC and superior parietal 

lobule-SPL).

Aim of the study. Our aim was to examine potential asymmetries of the extrasulcal 

surfaces of the PEC and SPL with multiscalar analysis of surface, cortical thickness 

and neuronal volume densities using our  previous morphometric data. 

Material and methods. On 20 brains (40 hemispheres) of adults we measured the 

length of the hemispheres and extrasulcal surfaces of the PEC and SPL. The sum 

of value of hemispheric length and the sum of PEC and SPL extrasulcal surfaces 

obtained total numerical scores for potential distinct differentiation of brains with 

larger left or right hemispheres.  

Results. Brains (15) with larger left hemispheres had average extrasulcal surfaces 

of SPL: left-15.04 cm2; right 16.51 cm2; of PEC: left 12.9 cm2; right 10.15 cm2. The 

average length of the left hemispheres in these brains was 17.23 cm, and the aver-

age length of the right hemispheres was 16.74 cm. The total numerical score for left 

hemispheres was 45.17, and for right hemispheres 43.40. In fi ve brains with larger 

right hemispheres the average extrasulcal surfaces of SPL were: left 15.47cm2; right 

17.24cm2; of PEC: left 12.02 cm2; right 12.2 cm2. In the brains with larger right hemi-

spheres the average right hemispheric length was 17.4cm, and the average left 

hemispheric length was 16.9 cm.  In this group the total numerical score for right 

hemispheres was 46.84, and for left hemispheres 44.39. 

Conclusion. The obtained morphometric parameters clearly distinguished two 

groups of brains, majority (fi fteen) with larger left hemispheres, and few (fi ve) with 

larger right hemispheres. Also, our data indicate that human right precuneus de-

serves further careful studies by multiscale approaches. 

Key words: human brain, morphometry, asymmetry, precuneus, superior parietal 

lobule 
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Introduction

In the brains of our more recent ancestors posterior pari-
etal region had over the last two million years especially 
increased in the size, with a major role of the parietal ar-
eas during human brain evolution, but the basic functions 
of the posterior parietal cortex (PPC) are conserved from 
rodents to humans.1 Specializations of the visual system in-
cluded new visual areas that contributed to a dorsal ‘action’ 
stream of visuomotor processing, from early visual areas to 
the  greatly enlarged region of the PPC, which plays a critical 
role in the real-time control of action.2

During the evolution emerged specialization of the two 
hemispheres for the functions of speech, language and oth-
er impressive cognitive abilities.1 Generally, the left hemi-
sphere in majority of persons is responsible (“dominant”) 
for verbal, linguistic, and analytic functions, for reading 
and writing, right handedness, rational and logical think-
ing.3 Left hemisphere in 90-95% “right-handers” is usually 
speech dominant without relation to „handedness“ of per-
son.4 The right hemisphere (“non-dominant”) is responsible 
for visuospatial abilities, emotional behaviour, music func-
tions, attention processes, for understanding of aff ective 
(nonverbal) components of speech, and facial expression.5 

The problem of brain asymmetry for speech and language 
is much more complex than usually reported, because of 
diff erent genetic eff ects on symmetric and asymmetric 
brain structure6, since hand dominance is also signifi cant-
ly infl uenced by regional asymmetries in parietal associa-
tion and dorsomedial frontal cortices.7  Right-hemisphere 
dominance increases with degree of handedness, from 4% 
(strong right-handers), 15% (ambidextrous),to 27% (strong 
left- handers)9 and  the females are more often “non-con-
sistent right-handers”.8

The posterior parietal cortex (PPC) includes the portions of 
the same region (Brodmann area- BA7), which comprises 
the greatest part of the parietal lobe, but also contains BA5,9 
and those are the precuneus (PEC) of medial surface and 
thesuperior parietal lobule (SPL)on dorsolateral surface.
However, the cortex of PEC as the medial part of BA7 is not 
clearly defi ned by all authors as the PPC.10

There were numerous studies of morphological and func-
tional asymmetries of human brain11, but only few includ-
edthePPC. After detailed parcelationseveral areas of SPL 
showed higher variability in the left hemisphere and/or in 
men, and few of them showed a hemisphere by- gender in-
teraction.11

Recent imaging methods (functional MRI, diff usion ten-
sor tractography, sophisticated software) opened new ap-
proaches to the investigations of the brain, including ac-
curate cortical parcelation.12 So, the concept of the default 

mode network (DMN) of brain, with components more 
active in rest than during task performance12 requests new 
interpretations of old data. All posterior medial cortical 
clusters are congruently coupled with the DMN13, and in the 
resting state persistsstrong functional connectivity among 
the PEC, posterior cingulate, medial prefrontal, lateral pari-
etal cortex, and hippocampal formation.14 However, within 
the DMN functional connectivity and grey matter volume 
are not equally distributed between hemispheres, and func-
tional asymmetries are not always determined by structural 
asymmetries.14

Previously we published the results of macro-scale (sur-
faces), medium- scale (cortical thickness) and micro-scale 
(neuronal volume densities) researches of human PPC. The 
crossing of data from diff erent scale studies can be useful, 
but approaches like this have not been applied so far. For 
example, at the macro-scale, the occipital cortex can be de-
scribed as specialized for visual processing, at a fi ner scale, 
diff erent occipital areas may be distinguished, and at an 
even fi ner scale, diff erent visual sub-regions within areas 
may be dissociated.15

Aim of the study

The aim was to examine the asymmetries of the extrasulcal 
surfaces ofhuman PPC (PEC and SPL), with additional mul-
tiscalar analysis of surface, cortical thickness and neuronal 
volume densities using our  previous morphometric data. 

Material and methods 

Researchof extrasulcal (visible) surfacesof PEC and of SPL 
included 20 brains (40 hemispheres) of adult persons (27-
65 years, without visible pathological changes or neuropsy-
chiatric history) and in accord with Helsinki Declaration.Af-
ter removal, brains were perfunded by physiological saline 
solution, than by 10 % formaline, and there after were fi xed  
by fl oating four weeks in the same solution. 

After careful removal of meninges and vessels we fi rstly 
measured the legth of  hemispheres and than the extrasul-
cal surfaces of the PEC and the SPL, all as the  parameters 
determining the size of hemisphere, in order to eventually 
diff erentiate brains with larger left or right hemispheres. 
Hemispheric length (fronto-occipital distance-FO) is the 
distance paralell to the intercommissural line connecting 
the most prominent points of frontal and occipital lobes. 
Only if sum of all these parameters (FO + sum of PEC and 
SPL surfaces), as the total numerical score, was larger in 
one hemisphere, we defi ned that hemisphere as a larger 
one. This way we separated for the studyfi fteen brains with 
larger left hemispheres and other fi ve brains with larger 
right hemispheres.  
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Figure 1. A. Precunes; B. Superior parietal lobule; (lines in-

dicate boundaries)

 

Morphometry of extrasulcal surface of PEC was perfomed 
by overlapping it by one transparent sheet in the midsa-
gittal plane and the measurements of convex extrasulcal 
surfaces of SPL was performed with several transparent 
sheets14 and fi nal measurement was done by the use of 

milimetric paper. In statistical analysis we used methods 
of descriptive statistics and parametric T-test.

The data which in addition were re-analysied originate from 
our previous macro-scale studies of PEC surfaces15, medi-
um- scale measurements of cortical  thickness of PEC and 
SPL13 and micro-scale stereological study  of numerical den-
sities of fi fth layer neurons in PEC and SPL.14

Results 

Results of measurements of extrasulcal surfaces of SPL 
and PEC in brains with larger left hemispheres are pre-
sented on Table 1. and of brains with larger right hemisp-
heres on Table 2. Diff erences between the values of left 
and right FO were not statistically signifi cant (p> 0,05) 
in both  groups of brains. 

Brains with larger left hemispheres had total numerical 
score of45.17 for left hemisphere, and for right hemisphe-
re it was smaller - 43.40. Homogeneity of sample is con-
fi rmed by the low coeffi  cients of variation (CV) for both 
sides (below 20%). 

In group of other fi ve brains with larger right hemisp-
heres total numerical score for right hemispheres was 
46.84, and for left 44.39. Both CV were practically the 
same and very low.

Discussion

Fronto-occipital distance (FO) as one of components 
of the total numerical score in determining of larger 
hemisphere is used for indirect estimation of the brain 
size and in archeological research of remnants of skulls.
16Finding of larger left FO values in group of 15 brains 
(left FO 17.23  cm; right FO 16.74 cm) is in accordance 

to the general fi ndings of somewhat larger left hemisp-
here in diff erent races and nations15 and can be related to 
the majority of left hemisphere dominance (majority of 
right-handers), and to thelocalization of speech centers 
in left hemisphere.11 Actually, the problem of diff erences 
in sizes of hemispheres is very complex, because in Ca-
ucasians left hemisphere was longer in 58.3%, the right 
one in 30.5% (we found 25%) and both hemispheres had 
equal lengths in 11.2% of cases.14 Because the diff erences 
between the left and right FO values were not signifi cant 
in both groups of brains, we introduced additional surfa-
ce based parameter (sum of extrasulcal surfaces of PEC 
and SPL). The accuracy of this other used component of 
the total numerical scoreis confi rmed by the fi ndings that 
the major brain covariance pattern is strictly associated 
with the relative proportions of PEC and that the longi-
tudinal proportions of the PEC are the main element in 
adult brain variability in the sagittal plane.17 Even though 

Table 1. Brains with larger left hemispheres ( n=15)

left  SPL right  SPL left PEC  right PEC  

X 15.04 cm2 16.51cm2 12.9 cm2 10.15 cm2

Min. 11.69 cm2 11.41 cm2 8.31cm2 9.08 cm2

Max. 19.47 cm2 20.41cm2 16.9 cm2 14.71cm2

CV 15.2% 17.2% 14.7% 16.8%

SPL = Superior Parietal Lobule; PEC= precuneus

Table 2. Brains with larger right hemispheres (n= 5)

left  SPL right SPL left PEC  right  PEC  

X 15. 47cm2 17.24cm2 12. 02 cm2 12.2 cm2

Min. 11.19 cm2 11.41 cm2 10.19 cm2 9.45 cm2

Max. 19.3cm2 20.82cm2 15.26 cm2 13.75 cm2

CV 14.16% 16.5% 14.16% 14.59%

SPL = Lobulus parietalis superior; PEC= precuneus
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we did not have the data about hemispheric dominance 
in our autopsy study, analysis of the data from the litera-
ture,including available morphological studies, supports 
the use of the total numerical score for determining the 
larger hemisphere as the dominant one.

In our digital morphometric study (50 brains)15, the va-
lues of extrasulcal surface of PEC in males and in females 
in general correspond to our fi ndings for only right PEC 
in brains with larger right hemispheres. The signifi cant 
diff erence of surfaces between the right PEC of males an-
dof females16 and greater decline with age in right PEC of 
males17 also point to the right PEC. In brains with larger 
right hemispheres numerical density (Nv) of fi fth layer 
neurons of right PEC was highly signifi cantly larger than 
in left PEC.18 In brains with larger left hemispheres it was 
kind of inverse relation of this, because of highly signifi -
cantly thicker cortex of right PEC, which was not the case 
in the brains with larger right hemispheres.13

Our current and previous data undoubtedly confi rm the 
fi nding of important diff erences between the groups of 
brains with larger left and right hemispheres, with spe-
cial reference to the right PEC parameters.13,15 Signifi cant 
right-left asymmetries of the medial surface in posterior 
regions,the non-signifi cant larger surface of right PEC, 
thicker cortex of left PEC in males with the absence of-
correlation between the surface and thickness of cortex  
of PEC are in favour of this.17

PPC plays a critical role in fast decision making, sensory 
attention, motor intention, and/or working memory.3 

Visuospatial abilities are preferentially mediated by the 
right hemisphere, and the right human PPC strongly 
inhibits activity the contralateral one by direct transca-
llosal projections.3 All posteriormedial cortex clusters 
were congruently coupled with the DMN.17 While some 
authors exclude PEC from DMN, other state that PEC 
is the main node of DMN in human brains.18 Precuneal 
cluster (attention and motor tasks) is also mostly conne-
cted to the right temporo-parietal junction.17,18 Many of 
intrinsic functional brain networks are highly lateralized, 
and DMN is mostly left lateralized. The visual network is 
strongly right lateralized4, indicating the right PEC. Unli-
ke the right PEC, we found that the right SPL was greater 
in both groups of brains. 

SPL is a sensori motor interface for visually guided mo-
vements5 and billateral SPL have direct relationship to 
variability in perception6 and in males have greater dec-
line with age.9 Signifi cantly higher values of the cortical 
thickness and Nv in left SPL in brains with larger left 
hemispheres5 correspond to the left - right asymmetry 
in cortical thickness of SPL.9 The left SPL, which during 

the  memory retrieval has greater activity when items are 
correctly identifi ed as ‘‘old’’ versus ‘‘new’’7 had the grea-
test Nv among the all examined regions (PEC and SPL) 
in both groups of brains.4

The term “association cortex” does not describe a uni-
form entity because the degree of specialization varies 
considerably between regions of association cortex since 
the complex parietal zones can range from highly specia-
lized to highly fl exible, and SPL belongs to fl exible regi-
ons.18

Because of the complexity and often time consuming 
MRI measurements we introduced a new combined pa-
rameter, total numerical score (FO+ the sum of PEC and 
SPL), for the determination of larger hemisphere on indi-
vidual brain. It is obvious that the simple measurements 
of only one, or even of several parameters are not suffi  -
cient to provide accurate data about cortical asymmetries 
of human brain. Our combined multiscale approach is 
justifi ed by the statement that the attribution of functio-
nal specialization may be considered at diff erent spatial 
scales.11 Our fi nding of proportionally larger group of bra-
ins with larger right hemispheres than of left-handers in 
population allows to speculate that some of these brains 
originated from the right-handers. Therefore, we expect 
that some predetermined functions of the right hemisp-
here can be more pronounced than in usual brains with 
larger right hemispheres, which is something that deser-
ves further in- vivo studies. 

Conclusion 

Our results indicate that the future studies of brain 
morphology and function as well as of morphometric 
asymmetries of the brain must include the data on brain 
size, cerebral dominance, age, gender of persons involved 
in the study and that, if possible, it should be performed 
simultaneously in diff erent, selected dimensions, i.e. by-
multidimensional analysis.
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Asimetrija zadnjeg parijetalnog korteksa čovjeka: 

ekstrasulkusna morfometrija i višedimenzionalna analiza

SAŽETAK

Uvod: Istraživali smo morfometrijsku asimetriju ekstrasulkusne površine zadnjeg parijetalnog korteksa čovjeka (koru 

precuneusa-PEC i gornjeg parijetalnog režnjića – lobulus paarietalis superior- LPS).

Cilj rada: ispitati moguće asimetrije ekstrasulkusne površine PPC čovjeka (PEC i LPS), primjenom višeskalarne analize: 

površine, kortikalne debljine i volumenske gustoće neurona PPC korištenjem naših predhodnih morfometrijskih podataka .

Materijal i metode: Na 20 mozgova (40 hemisfera) odraslih osoba mjerili smo dužinu hemisfera i ekstrasulkusnu površinu 

kore PEC i LPS. Zbir vrijednosti dužine hemisfera sa zbirom površina kore PEC i LPS izrazili smo kao ukupni numerički skor za 

razlikovanje potencijalno veće lijeve ili desne hemisfere velikog mozga čovjeka.

Rezultati: Petnaest mozgova sa većim lijevim hemisferama imali su prosjek extrasulkusne površine kore LPS: lijevo 15.04 cm2; 

desno 16.51 cm2; PEC: lijevo 12.9 cm2; desno 10.15cm2. Prosječna dužina hemisfera ovih mozgova je na lijevim hemisferama 

17.23 cm, a na desnim hemisferama 16.74 cm. Ukupni numerički skor za lijeve hemisfere bio je 45.17, a za desne hemisfere 

43.40. Kod pet mozgova sa većim desnim hemisferama prosjeci ekstrasulkusne površine LPS bili su: lijevo 15.47cm2; desno 

17.24 cm2; PEC: lijevo 12.02 cm2; desno 12.2 cm2. Kod mozgova sa većim desnim hemisferama prosječna dužina desnih 

hemisfera bila je 17,4 cm, a prosječna dužina lijevi hemisfera 16.9 cm. U ovoj grupi ukupni numerički skor za desne hemisfere 

bio je 46.84, a za lijeve hemisfere 44.39.

Zaključak: Dobijeni morfometrijski parametri jasno razlikuju dvije grupe mozgova, većina (petnaest) sa većom lijevom 

hemisferom, i manju grupu (pet) sa većom desnom hemisferom. Također, naši podaci ukazuju na to da desni precuneus 

čovjeka treba dalje pažljivo istraživati multiskalarnim pristupom.

Ključne riječi: ljudski mozak, morfometrija, asimetrija, precuneus, lobulus parietalis superior 
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Diagnostic Procedures in Primary 

Open-Angle Glaucoma

ABSTRACT

Introduction. It can be diffi cult and challenging for an ophthalmologist to diagnose 

Primary Open Angle Glaucoma (POAG), particularly in its early stage, due to inher-

ent variabilityin the general populationas well as inability to make a cleardistinction 

between normal condition and glaucoma. The degree of sensitivity and specifi city 

of the diagnostic procedures applied in the diagnostics and monitoring of glaucoma 

may have a signifi cant impact on the accuracy of diagnosis of POAG.

Aim of the study. To determine the degree of sensitivity and specifi city of available 

tests for the diagnosis of POAG in the observed sample of subjects.

Patients and Methods. A prospective cross-section study was used to collect 

data referring to diagnostic procedures applied in 30 healthy subjects (30 eyes) 

of the control group and 30 newly diagnosed patients with POAG (30 eyes) of the 

target group, where the sensitivity, specifi city and overall diagnostic precision of the 

diagnostic procedures in diagnosing glaucoma were evaluated.

Results. The stereoscopic assessment of vertical Cup/Disc ratio proved to be the 

diagnostic test with the highest precision, along with the highest grade of sensitiv-

ity and specifi city for diagnostics of glaucoma, presented in the following values: 

94.7%, 89.3% and 86.7 %, respectively. 

Conclusion. Stereoscopic evaluation of vertical Cup / Disc ratio is a generally ac-

cepted, simple and inexpensive method for diagnosing glaucoma in daily clinical 

practice, while this parameter is of low diagnostic value, if viewed in isolation. It is 

necessary to combine as many available diagnostic procedures as possible in order 

to provide higher precision in diagnosis of glaucoma. 
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Introduction

The diagnosis of Primary Open Angle Glaucoma (POAG), 
particularly in its early stage, can be diffi  cult to make due 
to inherent extensive variability in the population as well 
as due to lack of clear distinction between the normal 
condition and glaucoma. Such variability is already pres-
ent  in the size of Optic Disc Papilla  (papilla nervi optici 
/PNO/, or optical nerve head /ONH/), in the size of its 
cupping, the total number of axons per eye, in the varia-
bility of visual fi eld threshold sensitivity, as well as sensi-
tivity and tolerance to the increased intraocular pressure 
(IOP). Moreover, the degree of sensitivity and specifi city 
of the diagnostic procedures applied in the diagnosis and 
monitoring of glaucoma is also of great signifi cance.

Currently,  the diagnostic procedure of POAG implies 
comprehensive general eye examination, gonioscopy, 
measurement of Central Cornea Thickness ( Pachyme-
try), determining diurnal variation of IOP, ophthalmos-
copy, perimetry, stereo photography imaging diagnostics, 
as well as use of imaging technologies such as Optical Co-
herence Tomography (OCT), Scanning Laser Polarime-
try (SLP) and Confocal Scanning Laser Ophthalmoscopy 
(CSLO), which all aim to diagnosing POAG as early and 
as objectively as possible. 

Heidelberg Retina Tomograph 3 (HRT 3) is a CSLO in-
strument that provides measurements of a number of 
stereometric parameters for ONH. This method entails 
two classifi cation algorithms: Moorfi elds Regression 
Analysis (MRA) and Glaucoma Probability Score (GPS), 
based on which it assesses probability of the healthy or 
structurally changed papilla/ONH.1 Apart from global 
analysis of papilla, HRT 3 provides measures per sectors, 
thus calculating stereometric quantitative parameters 
and classifi cation algorithms for each of the six prelim-
inarily redefi ned sectors. 

Aim of the study

To determine the sensitivity and specifi city of available 
POAG diagnostic tests in the observed sample of subjects. 

Patients and Methods 

Within the period from November, 2014 to April, 2015, a 
prospective cross-section study was carried out in the Eye 
Clinic of the RS University Clinical Center, which exam-
ined two groups of 30 patients (30 eyes) each, matched 
for age and regardless of the sex. All subjects were sup-
posed to be aged 18 or older, conscious and well-oriented 
in all three dimensions, to have signed Informed medical 
consent form and to have the best corrected visual acui-
ty (Snellen charts) of 0.5 or better. Gonioscopic fi ndings 
should have indicated a wide open iridocorneal angle.

The target group comprised of subjects with newly diag-
nosed POAG, normal tension glaucoma (NTG), Ocular Hy-
pertension (OH) or POAG suspected (Glaucoma suspecta). 
The diagnosis of POAG, NTG or OH was made based upon 
clinical examinations, as well as structural and functional 
modifi cations. 

The control group comprised of healthy subjects with 
IOP in both eyes ≤ 21 mmHg, bilaterally normal visual 
fi eld (VF) test fi ndings, normal fi ndings on ONH and Ret-
inal Nerve Fiber Layer (RNFL).

All subjects underwent complete eye examination, go-
nioscopy, stereo-ophthalmoscopy in medicamentous 
mydriasis, stereoscopic photography of ONH with fun-
dus camera, diagnostics with HRT 3 (stereometric anal-
ysis, MRA and GPS)  and visual fi eld test  obtained by  
Octopus 900 pro perimetry (program G Standard / W- W 
/ Normal).

Only high quality HRT scans were analyzed, with the re-
sult of more than 90% sensitivity and a standard devia-
tion up to 30 μm.

The subjects underwent the test of modifi ed daily curve 
of Intraocular Pressure when sitting (measurements of 
IOP were taken at 7:30 a.m., 1: 30 p.m. and 7:30 p.m.) 
and it was considered as positive for IOP fl uctuation ≥ 5 
mmHg.

In visual fi eld test analyses, the classifi cation used was 
Hodapp -Anderson - Parish (H-A-P) scale2  for positive 
ophthalmology opinion, as well as for preliminary, mod-
erate or advanced glaucoma phase.

Stereo-photographic tests encompassed the analysis of 
the following indicators: assessment of vertical Cup/Disc 
(C/D) ratio, deviations from the „ISNT rule“ (in healthy 
optic nerves,  the Inferior Neuroretinal rim thickness 
is the widest one, then followed by Superior, Nasal and 
Temporal;  Inferior ≥ Superior ≥ Nasal ≥ Temporal),  neu-
roretinal rim cupping, the nasalization of funnel-shaped 
vessels in papillae,  phenomenon of  vessels bayoneting 
at the optic rim,  acquired papilla demarcation, papillary 
disc hemorrhage, modifi cations in the lamina cribrosa, 
peripapillary atrophy (α and β zone), diff use defi cits of 
RNFL, localized defi cits of RNFL andasymmetryof the 
papilla cupping.

HRT 3 exams were used for analysis of global stereomet-
ric parameters: papilla disc area, cup/ disc area ratio, lin-
ear cup/disc ratio, cup shape measure, neuroretinal rim 
area, neuroretinal rim volume, height variation contour 
and mean RNFL thickness.
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The results obtained by Moorfi elds Regression Analy-
sis (MRA) and Glaucoma Probability Score (GPS) were 
analyzed per redefi ned PNO segments as well as for pa-
pilla globally. Each of these parameters was classifi ed 
to fall within either of the following: within normal lim-
its (WNL), borderline (BL) or exceeding normal limits 
(ENL).  MRA and GPS results obtained were analysed in 
line with two criteria. The fi rst criteria implied the bor-
derline result as Test-negative – the most specifi c criteria, 
that is, the borderline result was observed as healthy. The 
other criteria implied to borderline cases as Test-positive 
– the least specifi c criteria, that is, the borderline results 
were observed as pathological. 

In both groups of subjects, results obtained upon ex-
amination of a single eye were analyzed. In the target 
group, the “worst” eye was analyzed (i.e. the eye with the 
worst PNO examination results, and/or worst vision fi eld 
test results, and/or higher IOP), however in the control 
group, the results obtained with examination for the 
right eye (OD) were analyzed.

Criteria for exclusion from the case study were as fol-
lows: positive personal ophthalmologic history or prior 
eye trauma diagnosed upon clinical examination, infl am-
matory process in terms of uveitis, or intraocular laser or 
surgery intervention, signifi cant blur in optical medium, 
retinal disease or non-glaucomatous optic neuropathy. 

In order to be able to assess the set goal, upon all diag-
nostic tests (the test of modifi ed daily IOP- curve, stere-
ophotography of PNO and RNFL, visual fi eld test, ster-
eometric parameters analysis, MRA and GPS obtained 
with HRT), parameters that proved to be the most sta-
tistically signifi cant in terms of the highest sensitivity, 
specifi city and overall diagnostic precision in diagnosing 
glaucoma were selected.

The statistical processing of all parameters implied use 
of the IBM SPSS Statistics 20.0 package, the descriptive 
statistics in describing the sample, and Receiver Oper-
ating Characteristic (ROC) curve for demonstration and 
evaluation of the sensitivity/specifi city of the diagnostic 
tests. Results are presented in Tables and Graphs, and 
the result of p <0.05 was deemed the statistically signif-
icant diff erence.

Results

The research encompassed the sample of 60 subjects (60 
eyes) divided into the control group and target group, 
each comprising of 30 subjects (30 eyes). 48.28% of the 
total number of subjects had glaucoma. Two subjects 
diagnosed with Glaucoma Suspecta were not included 
in analyses of sensitivity and specifi city, the results of 
which follow. Demographic characteristics of subjects 
are shown in Table 1.

Table 1. Demographic characteristics

Parameters Target groups
p

Control (n=30) Target (n=30) Total (n=60)

Sex 

n (%)

Male

Female

10 (33.33)

20 (66.67)

9 (30)

21 (70)

19 (31.67)

41 (68.33)
0.781*

Age group (AG) Male 62.23 (8.95) 62.43 (7.74) 0.843**

Target group /Diagnosis 

POAG (n) 21

48,28% (od n=60)NTG (n) 3

OH (n) 4

Glaucoma suspecta (n) 2

SD=standard deviation; * = x2 test; ** = Student test ; POAG- Primary open-angle glaucoma; NTG- Glaucoma normotensivum; OH-Ocular 

hypertension

IOP=intraocular pressure; HRT=Heidelberg Retina Tomograph; MRA=Moorfi elds Regression Analysis; GPS=Glau-
coma Probability Score; T=temporal; TI=temporo-inferior; N=nasal; NS=nasal-superior; NI=nasal-inferior
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Graph 1. Receiver Operating Characteristic (ROC) analysis of 

predictive indicators for individual diagnostic tests

Diagnostic test with the highest sensitivity of 89.3% was 
the indication forevaluation of vertical Cup/Disc ratio 
from the stereography of papillae, but  this diagnostic test 
also proved to have the highest overall precision in diag-
nosing glaucoma, with the computed value of 94.7%. The 
Field Vision Test based upon H-A-P classifi cation proved 
to have the highest specifi city of 100%. 

Discussion

Increased IOP and its fl uctuations are one of the most 
important risk factors for Glaucoma incidence and pro-
gression.3 An alternative to the unpractical 24-hours IOP 
monitoring is the modifi ed diurnal IOP curve that implies 
three to fi ve IOP measurements starting from 7.00 a.m. 
until 8.00 p.m. with equal intervals between the meas-
urements. However, this test could fail to demonstrate 
up to 70% of IOP peaks due to IOP variability, as well as 
because more than 70% of IOP peaks occur around 6.00 
a.m. while the subject is in supine position (in the lying 
on the back position).4

Our results indicated that the values of average IOP in 
both groups were the highest when measured at 7.30 
a.m. with sensitivity and specifi city of 82.1% and 86.7%, 
respectively (0.864; 1.000), which is similar to the re-
sults of other studies.5 Bonomi and associates6 examined 
the diagnostic validity of tonometry in population-based 
cross-sectional study and they found sensitivity and spec-
ifi city for tonometry to be 80.1% and 97.8%, respectively 
(with the cut-off  IOP value from 21 to 22 mmHg). 

In our study, stereography analysis depicted a parameter 
of vertical cup/disc ratio with the highest overall preci-
sion of 94.7% as well as the highest sensitivity of 89.3% 
along with specifi city of 86.7%. 

In 15 healthy subjects and 15 subjects with POAG, Zang-
will and associates7 examined compliance in evaluation of 
vertical C/D ratio between CSLO and PNO stereoscopic 
photography, which was evaluated separately by three ex-
perienced clinicians, respectively. They found sensitivity 
and specifi city for assessment of vertical C/D ratio based 
upon stereography to be diff erent for each examiner, and 

Table 2. Predictive indicators of individual diagnostic tests

Diagnostic tests

Sensit. Specif.

95 % CI

AUC p

Lower bor-

der

Upper 

border

IOP at  7.30 a.m. 0.821 0.867 0.864 1.000 0.934 < 0.001

Vertical Cup/Disc (stereophoto-

graphy)
0.893 0.867 0.893 1.000 0.947 < 0.001

Visual Field Test 0.892 1.000 0.878 1.000 0.946 < 0.001

Cup/Disc Area Ratio(HRT 3.0) 0.678 0.966 0.707 0.938 0.823 < 0.001

MRA TI (the most specifi c criteria) 0.500 0.967 0.441 0.738 0.589 0.015

GPS global, T, TI, N, NS and  NI 

(the least specifi c criteria)
0.857 0.933 0.803 0.988 0.895 < 0.001

IOP=intraocular pressure; HRT=Heidelberg Retina Tomograph; MRA=Moorfi elds Regression Analysis; GPS=Glaucoma Probability Score; 

T=temporal; TI=temporo-inferior; N=nasal; NS=nasal-superior; NI=nasal-inferior
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examiner A obtained the values of 47% and 93%, examin-
er B obtained the values of 47% and 100%, and examiner 
C obtained the values of 60% and 93%, respectively. Both 
clinical study and population-based study indicated low 
sensitivity from 52% to 64% and specifi city from 57% to 
89% for vertical C/D ratio, in order to distinguish healthy 
papillae against papillae with early glaucoma. 

The assessment of vertical C/D ratio is the approach most 
commonly used by clinicians for evaluation of glaucoma-
tous damage of papilla. When observed isolated, this pa-
rameter has limited value for identifying glaucoma due 
to examiners’ subjectivity and extensive variation among 
healthy population in terms of papilla size and cup/disc 
ratio.

From the above mentioned, we may also conclude for our 
study thatsubjectivity ofthe examiner, the number of par-
ticipants and the stage of glaucomatous damage had signif-
icant impact on the sensitivity and specifi city values for the 
parameter of vertical C/D ratio. 

The values for sensitivity and specifi city of 89.2% and 
100.0% that we obtained with vision fi eld test are similar 
to values obtained by other examiners, whose values for 
sensitivity and specifi city varied within the range from 83% 
to 93%, depending upon the criteria applied in diagnosing 
glaucomatous defects.8

Ophthalmology papers confi rming the high sensitivity and 
specifi city of vision fi eld test against the diagnosis of glau-
coma are publicized almost regularly. However, it should 
not be neglected that vision fi eld test may diagnose glauco-
matous vision loss only upon irreversible loss of more than 
40% of retinal neural tissue. Vision fi eld test is also greatly 
aff ected by subjectivity of examinee, short-term or long-
term fl uctuation as well as by yet unachieved consensus in 
terms of classifi cation of assessment of vision fi eld damage.

Results of our study obtained by HRT 3 indicated stere-
ometric parameter of cup/disc area ratio with the highest 
sensitivity and specifi city values of 67.9% and 96.7%, re-
spectively, as well as with the highest overall precision of  
82.3% (0.707; 0.938).  Our results were similar to results 
obtained in other studies 5,9,10 which established the highest 
precision for the parameter of cup/disc area ratio ranged 
from 84.2% to 86.5%, along with sensitivity of 74.2% for 
fi xed specifi city of 85%. 

The MRA in our sample indicated the Temporal-Inferi-
or sector to have the highest sensitivity and specifi city 
of 50.0% and 96.7%, respectively (0.441; 0.738), with 
the highest overall precision for detecting glaucoma of 
73.3% (0.599; 0.867), for borderline results viewed as 
positives.

Up to now, diff erent values of sensitivity and specifi ci-
ty of MRA were reported, due to extensive variability in 
the shape and size of papillae in healthy subjects against 
those having POAG pathology, the eff ect of glaucoma 
stage, the race, as well as the eff ect of examiner’s subjec-
tivity on the obtained results.

GPS algorithm eliminates the factor of examiner’s infl u-
ence that is considered important reason for variability. 
Coops and authors11  determined for GPS the sensitivity 
and specifi city of 59% and 91% respectively for borderline 
results viewed as test-negative, and 78% and 63% respec-
tively, for borderline results that were viewed as test-pos-
itive, along with the overall diagnostic precision of 78%. 
They found that GPS classifi cation within certain sectors 
seemed to correlate a lot, adding little or no information 
to the one already available in the global classifi cation.

GPS in our study indicated that global classifi cation and 
all sectors other than Temporal-Superior (TS) show the 
highest and uniform sensitivity and specifi city of 85.7% 
and  93.3% respectively and entailed the highest overall 
accuracy of 89.5% (0.803; 0.988) in borderline results as 
test-positive.

Moreno-Montañés and associates,12 taking borderline 
results as positive, obtained the sensitivity of 83.1% for 
Nasal and Nasal-Superior sector with the specifi city val-
ue of 59.3%. According to this criterion, GPS global ob-
tained the highest sensitivity value of 85.5%, while with 
somewhat lower value for specifi city of 54.2%. With this 
criterion, the Temporal-Inferior sector computed the 
sensitivity and specifi city values of 80.7% and 59.3%.

Oddone and associates13 examined diagnostic capacity of 
the sectoral HRT 3 analysis in terms of diff erentiating be-
tween healthy and glaucomatous eyes, and according to 
their study, Temporal-Inferior sector had the largest area 
under the ROC curve of 74%. Also, both GPS and MRAt-
ests demonstrated the highest diagnostic precisioninthe 
Temporal-Inferior sector with the sensitivity and speci-
fi city of 63% and 88% for MRA test and, 80% and 62% 
for GPS test, respectively.

Reviewing our results for these two HRT 3 tests, the 
MRA as examiner-dependent algorithm and the GPS as 
the one that is examiner-independent, we may derive the 
following conclusion: that in both  tests, the results of the 
target group showed statistically signifi cant diff erence 
from the ones of the control group;  that percentage values 
for sensitivity and specifi city in both MRA and GPS turned 
out to be higher when computed in line with the least specif-
ic criteria; that diagnostics capacity of both MRA and GPS 
in detecting healthy subjects was excellent and estimated to 
96,7% for MRA and 93,3% for GPS; that Temporal-Inferior 
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sector was distinguished as a particularly signifi cant sector 
with the highest value of sensitivity, specifi city and overall 
diagnostic precision in diagnosing glaucoma, which is in 
compliance with applicable clinical knowledge and results 
produced by other studies, which determined that an initial  
glaucoma is easiest detected in the Temporal-Inferior sector 
of PNO; that it is necessary to pay special attention to the 
sectoral characteristics of papillae, since these information 
could provide us with more precise discrimination between 
healthy and glaucomatous papillae. 

Conclusion

In our study, stereoscopice valuation of vertical cup/discra-
tio proved to be the diagnostic test with the highest overall 
precision in diagnosing glaucoma, with a value of 94.7%. 
Additionally, it is the test that provides the highest sensitiv-
ity of 89.3%, along with specifi city of 86.7%. 

Each of the diagnostic procedures that we conducted was 
observed in numerous studies as a part of the screening 
program for the diagnosis of glaucoma. Which test was 
ranked as more or less signifi cant would vary from study to 
study. However, what was well noticeable is that no study 
proposed elimination of any diagnostic test, while rather 
recommending the need to combine as many diagnostic 
procedures as available, with the aim to make as early and 
precise diagnosis of Primary Open Angle Glaucoma (POAG) 
as possible.
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Senzitivnost i specifi čnost dijagnostičkih procedura 

kod primarnog glaukoma otvorenog ugla

SAŽETAK

Uvod. Zbog postojanja varijabilnosti u opštoj populaciji i nemogućnosti jasnog razgraničenja između normalnosti i glaukoma, 

dijagnoza primarnog glaukoma otvorenog ugla (Primary open-angle glaucoma, POAG), naročito u ranom stadijumu, može 

biti problematična i predstavlja izazov za oftalmologa. Značajan uticaj na tačnost postavljanja dijagnoze POAG imaju i stepen 

senzitivnosti i specifi čnosti dijagnostičkih procedura koje se primjenjuju u dijagnostici i praćenju glaukoma. 

Cilj rada. Utvrditi senzitivnost i specifi čnost nama dostupnih testova za dijagnostiku POAG na posmatranom uzorku ispitanika.

Ispitanici i metode. Prospektivnom presjek studijom prikupljeni su podaci dijagnostičkih procedura sprovedenih kod 30 

zdravih ispitanika (30 očiju) kontrolne grupe i 30 novootkrivenih pacijenata oboljelih od POAG (30 očiju) ciljne grupe i vršena je 

procjena njihove senzitivnosti, specifi čnosti i ukupne dijagnostičke preciznosti za dijagnostikovanje glaukoma.

Rezultati. Dijagnostički test sa najvećom ukupnom preciznošću za dijagnostikovanje glaukoma,najvećom senzitivnošću i 

najvećom specifi čnošću je stereoskopska procjena vertikalnog Cup/Disc odnosa sa vrijednostima od 94,7%, 89,3 % i 86,7 

%, redom.

Zaključak. Stereoskopska procjena vertikalnog Cup/Disc odnosa je opšte prihvaćena, jednostavna i jeftina metoda za di-

jagnostikovanje glaukoma u sva kodnevnoj kliničkoj praksi, ali je od niske dijagnostičke vrijednosti ukoliko se ovaj parametar 

posmatra izolovano. S ciljem što preciznijeg postavljanja dijagnoze glaukoma, potrebno je kombinovati što više dostupnih 

dijagnostičkih procedura.

Ključne riječi: primarni glaukom otvorenog ugla, dijagnostika, senzitivnost, specifi čnost 
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ORIGINAL ARTICLE

Prevalence of Healthcare-

Associated Infections in Surgical 

Clinics of the University Clinical 

Centre of the Republic Of Srpska

ABSTRACT

Introduction. Healthcare-associated infections (HAI) are a global public health 

problem that exists in all health care systems and lead to very signifi cant conse-

quences. All health care systems are obliged to continuously improve preventive 

measures, which can reduce occurrence of HAI by 10 to 70 percent. First step in 

improving prevention is constitution of functional epidemiological surveillance over 

HAI. 

Aim of the study. The objective of this study was to show, through the point prev-

alence survey, the rates of HAI in surgical clinics of the University Clinical Centre of 

the Republic of Srpska (UCC RS), their most important epidemiological characteris-

tics, the most frequently isolated microorganisms and their resistance to antibiotics.

Material and methods. In this study, we used standardized methodology for the 

point prevalence survey of HAI and antimicrobial use, including case defi nitions es-

tablished by the European Centre for Disease Control (ECDC). The study was con-

ducted in October 2014 at the surgical clinics of the UCC RS, and it included a total 

of 196 patients. 

Results. The prevalence of HAI at the surgical clinics of the UCC RS was 11.7%. 

The most common localization of HAI were surgical site infections (60.8%). The 

most common isolated microorganisms were Acinetobacter spp., Enterococcus 

spp., Pseudomonas aeruginosa i Staphylococcus aureus. All isolated Acineto-

bacterand 50% of isolated Pseudomonas were resistant to carbapenems, 50% of 

Staphylococcus aureus to methicillin, 50% Enterococcus spp. to vancomycin, and 

40% Enterobacteriaceaeto cephalosporins, 3rd generation.

Conclusion. The prevalence of HAI at the surgical clinics of the UCC RSis within 

the frame of the prevalence in developing countries. More attention must be given 

to this problem. The prevalence study may be the method of choice for HAI surveil-

lance at national level.
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Introduction

Healthcare-associated infections (HAI) are clinically ma-
ni   fes ted infections that occur in patients in hospitals or 
other medical facilities, which have not been present, nor 
have the patients been in the incubation period at the 
time of admission. This includes infections acquired in 
hospitals, but they manifest themselves after a discharge, 
as well as infections of professional staff  in a health in-
stitution.1

HAI represent a general public health problem that ex-
ists in all health care systems, and are accompanied with 
very signifi cant consequences: they prolong hospital stay, 
cause frequent hospitalizations, increase morbidity and 
mortality, they can produce long-term disability, increase 
of antibiotic resistance, they represent an enormous ad-
ditional fi nancial burden for the health systems and cre-
ate high costs for patients and their families.2 Since HAI 
endanger the patient’s right to safety in a hospital facility, 
they have a huge ethical signifi cance and are often the 
subject of lawsuit.3

HAI have signifi cant impact on morbidity and mortality 
in all parts of the world. The frequency of HAI is diff er-
ent in developed and developing countries, but also in 
individual hospitals and departments. Their prevalence 
in developed countries is averagely 7.6% (between 3.5% 
and 12%), while in developing countries the prevalence is 
in average of 10.2% (from 5.7% to 19.1%).4

The prevalence study carried out by the European Centre 
for Disease Control (ECDC) in 2011 and 2012 in 947 hos-
pitals across the European Union, showed that the aver-
age prevalence of HAI is 6.0%.5 Results from the study 
that was conducted in 2011 and included 183 patients 
from several states in the USA showed that 4% of hospi-
talized patients had had at least one HAI.6

Data from developing countries are scarce, given that 
only about 15% of these countries have a functional sys-
tem of epidemiological surveillance of HAI. Several stud-
ies conducted in health institutions of the countries with 
limited resources show prevalence rates higher than in 
developed countries.7

Among the clinically important bacteria that commonly 
cause HAI, multidrug-resistant Gram positive pathogens 
standout as follows: methicillin resistant Staphylococcus 
aureus (MRSA) and vancomycin resistant Enterococcus 
spp.(VRE), Gram-negative strains of Klebsiellapneu-
moniae, Escherichia coli, Pseudomonasspp. and Acine-
tobacterbaumannii, which produce extended spectrum 
β-lactamasas (ESβL) and Clostridium diffi  cile.8Inci-
dence of these infections in hospitalized patients, as well 

as mortality and health care costs which they cause, are 
very high.8

In surgical wards, HAI represent a very signifi cant prob-
lem, especially in patients with a weakened immune sys-
tem. Most studies show that the most common HAI in 
these departments are surgical site infections (SSI). Each 
SSI extends the hospitalization for additional 7-11 days, 
while the additional costs depend on the type of opera-
tion and the type of infectious agent. Patients with SSI 
have 2-11 times higher risk of death, compared with sur-
gically treated patients without SSI.9   

Many HAI are inevitable due to the underlying disease of 
hospitalized patient, use of invasive diagnostic and ther-
apeutic procedures and potentially pathogenic microor-
ganisms of endogenous fl ora, which can cause serious in-
fections if the normal defense mechanisms of the patient 
are weakened.10 However, many HAI can be prevented. 
The measures for prevention of occurrence of HAI can be 
reduced from a minimum of 10% to a maximum of 70%, 
depending on the type of health facility, the study design, 
the existing rate of infection and type of infection.10

The development of epidemiological surveillance of HAI 
is the fi rst necessary step toward identifying local issues 
and priorities and evaluation of eff ectiveness of measures 
for infection control. Surveillance is an effi  cient process 
of reducing the frequency HAI.1 Use of standardized defi -
nitions is of key importance for reliable surveillance of 
HAI and represents one of the basic conditions that must 
be satisfi ed to be able to compare data at local, national 
and international level.7

Aim of the study

The objective of this study was to show, via the point 
prevalence survey, the rates of HAI at the surgical clinics 
of the University Clinical Centre of the Republic of Srps-
ka (UCC RS), their most important epidemiological char-
acteristics, the most frequently isolated microorganisms 
and their resistance to antibiotics.

Material and methods

The study was conducted in October 2014 at the surgi-
cal clinics of University Clinical Center of the Republic of 
Srpska(UCC RS) and included a total of 196 patients. We 
used a standardized methodology for point prevalence 
study of HAI, including implementation of the defi nition 
of infections, which is used in the European Union and 
established by the ECDC.11

ECDC standard patient-based protocol was used for the 
data collection. Data were collected through two ques-
tionnaires, questionnaire for a health facility (hospital 
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data) and epidemiological questionnaire (fi lled for each 
patient included in the study, infected or not). Epidemio-
logical questionnaire included general information about 
the patient and data on risk factors (surgery after admis-
sion, NHSN or non-NHSN category, McCabe score, inva-
sive procedures: central or peripheral vascular catheter, 
urinary catheter, intubation).11

Information about the infection was collected only if the 
patient had manifested infections associated with hospi-
talization, according to the ECDC defi nition of HAI. Ac-
cording to this defi nition, HAI are infections which are 
manifested on the third day of hospital admission or lat-
er and meet the case defi nition on the day of the study. 
Infections that occur during the fi rst two days of hospi-
talization may also be considered as HAI, if a patient is 
discharged from acute care hospitals in the previous 48 
hours, or in the previous 28 days if there is Clostridium 
diffi  cile infection, or if there has been a use of relevant 
invasive procedure before the onset of symptoms. SSI 
that occurred within 30 days if no implant is left in place, 
or within one year if implant is in place, is considered as 
HAI.11

According to the protocol, microbiological results that 
are available on the day of the study are collected. Up to 
three isolated strains of microorganisms are specifi ed. 
The sensitivity of the selectable marker of antimicrobi-
al resistance is detected, depending on microorganism. 
Thus, oxacillin resistance is determined for Staphylococ-
cus aureus, glycopeptides for Enterococcus spp., cepha-
losporins, 3rd generation and carbapenems for Entero-
bacteriaceae and carbapenems for Pseudomonas spp. 
and Acinetobacter spp.

Multiple sources of data were used for the questionnaire: 
patients’ temperature charts, medical history, microbiol-

ogy and other testing results, understanding the situation 
of each patient and consultation with appointed doctors. 
The diagnosis of HAI was concluded by appointed doctor 
together with the epidemiologist from the data collection 
team.

This study included all patients hospitalized in surgical 
clinics UCC RS on the date of the study, all patients who 
were admitted to the clinic before or at 8 a.m. and were 
not discharged during the study period. Also, the study 
included patients who were temporarily absent from the 
clinic at the time of the study, due to diagnostic or ther-
apeutic procedures in other departments, as well as pa-
tients who were discharged for a few hours during the day 
or over the weekend. The study excluded patients who 
were admitted for only one day (day care departments, 
emergency services, dialysis patients, patients admitted 
to treatment or surgery that ends on the same day).

Data collection in the study was organized in a way that 
each clinic/department was processed in one day. The 
study in one hospital was completed in one week.

The collected data were entered in the database that was 
specially prepared for the study of the prevalence of HAI 
(HelicsWin.Net) and then they were analyzed using the 
appropriate statistical methods.

Results

The study included 196 patients hospitalized at the sur-
gical clinics of UCC RS, who met the parameters for in-
clusion in the study. Out of the total number of patients, 
85 were women (43.4%) and 111 men (56.6%), so that the 
sex ratio of patients included in the study was 0.77: 1 in 
favor of men. Most of the patients (52.0%) belonged to 
the age group 60-79 years (Table 1.).

Table 1.: Distribution of patients by age and sex

Age
Number 

of women

Percentage 

of women

Number

of men

Percentage 

of men
Total Percentage

12-23 months 0 0% 2 1.8% 2 1.0%

2-19 years 4 4.7% 4 3.6% 8 4.1%

20-39 years 4 4.7% 11 9.9% 15 7.7%

40-59 years 22 25.9% 28 25.2% 50 25.5%

60-79 years 43 50.6% 59 53.2% 102 52.0%

≥80 years 12 14.1% 7 6.3% 19 9.7%

Total 85 100% 111 100% 196 100%
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The highest percentage of patients was at the Clinic of Abdominal Surgery (20.4%) and the Clinic of Urology (16.3%), 
Table 2.

Table 2. Distribution of patients by clinics

Klinika Broj pacijenata 

Clinic of General and Abdominal Surgery 40

Clinic of Urology 32

Clinic of Orthopedic Surgery 22

Clinic of Traumatology 15

Clinic of Vascular Surgery 17

Clinic of Thoracic Surgery 17

Clinic of Pediatric Surgery 7

Clinic of Plastic and Reconstructive Surgery 12

Clinic for Anesthesiology and Intensive Care 8

Clinic of Neurosurgery 20

Clinic for Maxillofacial Surgery 6

Total 196

Of the total 196 patients, seven patients (3.6%), accord-
ing to McCabe score, were classifi ed into the category of 
patients with rapidly fatal disease (a disease with an ex-
pected survival of less than one year). 32 patients (16.3%) 
had ultimately fatal disease (expected survival under fi ve 
years),138 patients (70.4%) non-fatal disease (life expec-
tancy longer than fi ve years), while for 19 patients (9.7%) 
it was not possible to defi ne McCabe score.

During the current hospitalization, 139 patients (70.9%) 
were operated:121 had NHSN surgery (61.7%), while 18 
patients (9.2%) had a non-NHSN surgery.

The frequency of relevant invasive procedures in patients 
during the study was as follows: 158 patients (80.6%) 
had peripheral vascular catheter, 15 patients (7.7%) had 
central vascular catheter, 78 patients (39.8%) had uri-
nary catheter, and three patients were intubated (1.5%).

Of 196 patients included in the study, 23 had active HAI, 
so the prevalence of patients with HAI was 11.7% (95% CI 
= 7.23 to 16.24), as well as the prevalence of HAI.

From a total of 23 infections, nine were present at admis-
sion (39.1%). Eight out of nine infections were acquired 
in previous hospitalization in the same hospital (88.9%), 
while one infection had an origin in another hospital.

The highest prevalence of HAI was registered in the age 
group 60-79 years (Figure 1.).

Figure 1. The prevalence of hospital acquired infections by 

age groups
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Most patients with HAI were males (69.6%). According 
to the clinic specialty, the Clinic for Anesthesiology and 
Intensive Care had the highest prevalence of HAI (37.5%) 
(Figure 2.).
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Figure 2. The prevalence of hospital acquired infections by 

clinic specialty
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The most common infections were SSI, which accounted 
for 60.8% of total registered HAI (15/23). Half of these 
infections were deep incisional SSI (30.4%). Superfi cial 
incisional SSI accounted for 8.7% and SSI with the dis-
semination on organs/body cavities were 21.7% of all 
HAI. Pneumonia and infections of the gastrointestinal 
system were registered in two patients (by 8.7%). Other 
infections occurred only in one patient each: infections 
of the central nervous system, cardiovascular infections, 
bronchitis and urinary tract infections.

From a total of 23 HAI, 11 had microbiological confi rma-
tion at the time of the study (47.8%). We identifi ed 15 
agents: three agents were isolated in two infections, while 
it was one agent in others. The most commonly isolated 
pathogens were Acinetobacter spp., Enterococcus spp., 
Pseudomonas aerouginosa and Staphylococcus aureus 
(two isolates each, which is 13.3% from the total number 
of isolated pathogens). By one agent, we detected Acine-
tobacterbaumanii, Clostridium diffi  cile, Escherichia coli, 
Klebsiella spp., Proteus mirabilis, Proteus vulgaris and 
Staphylococcus epidermidis.

Test for antimicrobial resistance on the day of the study 
was available for 86.7% (13/15) of isolated pathogens. 
Methicillin resistance was registered in one out of two 
isolated Staphylococcus aureus, vancomycin resistance 
in one out of two isolated Enterococcus spp., resistance 
on cephalosporins, 3rd generation in 40.0% of the En-
terobacteriaceae (2/5), while the carbapenem resistance 
was observed for all Acinetobacter isolates (3) and in one 
out of two isolated Pseudomonas.

Discussion

Epidemiological surveillance of HAI is the systematic 
ongoing collection, collation and analysis of data with 
timely dissemination of information to those who re-

quire this information.26 WHO recommended prevalence 
studiesin 1981 as a method of choice for understanding 
the frequency of HAI on national and international lev-
el. They are especially recommended for countries with 
reduced resources, although many developed countries 
implement national prevalence study annually or every 
few years.12

According to the results of our study, the prevalence of 
HAI and the prevalence of patients with HAI at the sur-
gical clinics of the UCC RS were 11.7%, which was within 
the frame of the prevalence in developing countries. Our 
data showed lower frequency of HAI than data obtained 
in the prevalence study conducted in 2000, when the 
prevalence of HAI in surgical clinics of the Clinical Center 
Banja Luka was 18.4%, while the prevalence of patients 
with HAI was 16.1%.13

The prevalence study conducted in 2011 and 2012 in hos-
pitals across the European Union showed that the aver-
age prevalence of patients with HAI in surgical wards was 
7%. According to the same study, the prevalence in surgi-
cal wards in Slovenia was 6.4% and in Croatia 6.3%.11 The 
third national prevalence study of HAI in Serbia, con-
ducted in 2010, showed that the prevalence of patients 
with HAI in surgical wards was 5.4%.12

In our study, the highest prevalence of HAI was observed 
at the Clinic for Anaesthesiology and Intensive Care, 
37.5% (Figure 2.). The most frequent occurrence of IHI 
is expected in intensive care units due to the severity of 
clinical symptoms and general condition of patients, fre-
quent use of invasive procedures as a risk factor for the 
occurrence of HAI, etc. The prevalence of HAI in inten-
sive care units in the European Union was 19.5% (19.5% 
in Croatia, in Slovenia 35.7%),11 in Serbia 11.6%,12 while 
the large international prevalence study, carried out in 
2007 in intensive care units in 75 countries, showed that 
the prevalence of patients with infection was 51%.13

The most common type of HAI in our study were SSI 
(60,8%), with the prevalence of 7,1%, mostly deep inci-
sional SSI and organ/space SSI. This result is consistent 
with the results of most studies conducted in surgical 
wards, which show that SSI are the most common com-
plications in surgical patients,11,12 despite the fact that 
they belong to a group of HAI that is largely preventable 
by existing strategies.13 SSI are the most frequent HAI in 
low and middle income countries, with an incidence rate 
of 1.2 to 23.6 per 100 operations. On the contrary, the in-
cidence of SSI in the developed countries varies between 
1.2% and 5.2%.7
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Characteristic result in our study was low prevalence of 
urinary tract infections(0.5%), unlike most data available 
from many countries, where urinary tract infections were 
among the most common HAI.11,12 Given the fact that, at 
the time of the study, urinary catheter as a risk factor for 
urinary infection was in place in nearly 40% of patients, 
the prevalence of urinary tract infections was probably 
higher than it was indicated by our results. The reason 
for the low prevalence of urinary tract infections in our 
study is the lack of laboratory tests in patients included 
in the study, which, according to the case defi nition, are 
necessary for the diagnosis of urinary tract infections.

These results support the possibility that the overall prev-
alence of HAI in surgical clinics of the UCC RS is higher 
than the data obtained in our study suggest. 

Some of the European countries that conducted point 
prevalence study using ECDC protocol, particularly coun-
tries with low resources, also reported a lack of necessary 
laboratory tests for the diagnosis of certain HAI.11 Low 
sensitivity (false negative result) is a common problem in 
national systems of HAI surveillance.31 

The highest prevalence of HAI in our study was regis-
tered in the age group 60-79 years (prevalence 13.7%), 
followed by the age group 20-39 years (Figure 1.). HAI 
were signifi cantly more prevalent in men. According to 
the literature, age over 65 years and male sex were iden-
tifi ed as risk factors for the occurrence of HAI. 7,11

At the time of the study, 47.8% of registered HAI had mi-
crobiological confi rmation. The most commonly isolated 
pathogens were Acinetobacter spp., Enterococcus spp., 
Pseudomonas aerouginosaand Staphylococcus aureus. 
Bacterial agents isolated in our study were the most com-
mon in many other studies, except that their order was 
more or less modifi ed. 11,12

The test for antimicrobial resistance on the day of the 
study was available for 86.7% (13/15) of isolated patho-
gens. Methicillin resistance was registered in one out of 
two isolated Staphylococcus aureus, vancomycin resist-
ance in one out of two isolated Enterococcus spp., resist-
ance on cephalosporins , 3rd generation in 40.0% of the 
Enterobacteriaceae (2/5), while the carbapenems resist-
ance was observed for all Acinetobacter isolates (3) and 
in one out of two isolated Pseudomonas.

In the European Union,carbapenems resistance was 
observed in 81.2% of the isolated strains of Acinetobac-
terspp. and in 31.8% of the Pseudomonas aeruginosa 
strains, vancomycin resistance in 10.2% of enterococci, 

and methicillin resistance in 41.2% of Staphylococcus au-
reus.11

The third national prevalence study of HAI in Serbia 
showed that 30.3% of the isolated strains of Acineto-
bacter and 24% of the Pseudomonas aerouginosastrains 
were resistant to carbapenems, 51% of the isolated Staph-
ylococcus aureus were resistant to methicillin, and 9% 
Enterococcus spp. to vancomycin.12,13

Results obtained in our point prevalence study indicate 
that HAI are one of the leading public health problems 
to which more attention must be given. The point preva-
lence study can be the method of choice for the HAI sur-
veillance at national level. Using the ECDC methodology 
and case defi nitions would allow comparison of data with 
other European countries and the comparison between 
hospitals and in diff erent time periods.

Conclusion

The prevalence of HAI at the surgical clinics of the UCC 
RS is within the frame of the prevalence in developing 
countries. More attention must be given to this problem. 
The prevalence study may be the method of choice for 
HAI surveillance at national level.
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Prevalencija intrahospitalnih infekcija na hirurškim 

klinikama Univerzitetskog kliničkog centra 

Republike Srpske

SAŽETAK

Uvod. Intrahospitalne infekcije(IHI) predstavljaju opšti javnozdravstveni problem koji postoji u svim zdravstvenim sistemima i 

čije su posljedice vrlo značajne. Obaveza svih zdravstvenih sistema je unapređenje preventivnih mjera koje mogu da smanje 

učestalost ovih infekcija od 10% do 70%, pri čemu ključnu ulogu ima uspostavljanje funkcionalnog epidemiološkog nadzora 

nad IHI.

Cilj rada. Rad ima za cilj da, kroz izvođenje studije prevalencije, pokaže kolika je učestalost IHI na hirurškim klinikama Uni-

verzitetskog kliničkog centra Republike Srpske (UKC RS), koje su njihove najznačajnije epidemiološke karakteristike, koji su 

najčešći uzročnici te kolika je njihova rezistencija na antibiotike. 

Materijal i metode. U procesu izrade rada korištena je standardizovana metodologija za izvođenje studije prevalencije IHI, 

uključujući i primjenu defi nicija infekcija, koja se koristi u Evropskoj uniji a koju je utvrdio Evropski centar za kontrolu bolesti. 

Studija je sprovedena u oktobru 2014. godine na hirurškim klinikama UKC RS, a uključeno je ukupno 196 pacijenata.

Rezultati.  Prevalencija IHI na hirurškim klinikama UKC RS je iznosila 11,7%. Najčešća lokalizacija IHI su infekcije operativnog 

mjesta (60,8%). Najčešći uzročnici IHI su Acinetobacterspp., Enterococcusspp., Pseudomonasaeruginosai Staphylococ-

cusaureus. Rezistencija na karbapeneme je zabilježena kod svih izolovanih sojeva Acinetobacter i50% izolovanih Pseudomo-

nas, na meticilin kod 50% Staphylococcusaureus, na vankomicin kod 50% izolovanih Enterococcusspp., a na cefalosporine 

treće generacije kod 40% Enterobacteriaceae. 

Zaključak. Rezultati studije su pokazali da je prevalencija IHI na hirurškim klinikama UKC RS u okvirima prevalencije u zem-

ljama u razvoju. Problemu IHI se mora posvetiti veća pažnja. Studije prevalencije bi mogle da budu metod izbora za nadzor 

nad IHI na nacionalnom nivou.

Ključne riječi: prevalencija, intrahospitalne infekcije, epidemiološki nadzor.
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Examination of Stability 

of Osteo-Syntetic Matherial 

By Software Bone Stimulator 

ABSTRACT

Introduction. Software simulator model (SSM) is a computer program written in 

one of the many programming languages. Based on the given input data on math-

ematical biomechanical model of bones and on various osteosynthesis material 

models, it calculates and provides the required output results of dilatation (mm) at 

the site of the fracture in relation to the applied axial and a lateral force (N).

Aim of the study. To examine the budget voltage and deformation of the compres-

sive forces and bending simulator software model in dynamic compression plate 

(DCP), dynamic locked extension compression plate (LCP), locked intramedullary 

nail (LIN) and Mitkovic internal fi xator (MIF).

Material and methods. CATIA software was used to create a 3D model of the 

DCP, the LCP, MIF, LIN, while ANSYS (SCA) software was used for the calculation of 

stress and strain for the pressure and bending. The tested material was loaded by 

compression forces up to 500 N and bending forces up to 250N.

Results. Results of biomechanical tests on SCA showed that, according to biome-

chanical stability, LIN was in the fi rst rank, with coeffi cient ranking KLIN = 0.1950. 

Subsequently, there was TDCP with KDCP=0.1970, MIF with KMIF=0.2238 and 

LCP with KLCP=0.2394.

Discussion. Based on the input data, mathematical model is formed and it uses 

the entered data, calculates and edits the required results. There is a tendency in 

today’s world to make the standardization of software testing, so that tested results 

are easily applied and interpreted in scientifi c research purposes.

Conclusion. First in rank by biomechanical stability was LIN with coeffi cient rank-

ing KLIN = 0.1950. Subsequently, there was DCP with KDCP=0.1970, MIF with 

KMIF=0.2238 and LCP with KLCP=0.2394.

Key words: biomechanics, dynamic compression plate, CATIA software, ANSYS.
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Introduction 

Nowadays, there are many internal and external methods 
of stabilization of fractures. After surgical access to the frac-
ture, for internal stabilization, an osteosynthesis implant 
that stabilizes the bone fracture is used. The implants are 
made of bioinert metals which don’t cause complications 
due to incompatibilities with the tissue. Nowadays, designed 
implants are used in a way that their construction causes 
minimum damage to vascularization of bones and the integ-
rity of the periosteum.1,2

Osteosynthesis materials with which the internal fi xation 
is the most frequently performed are as follows: dynamic 
compression plate - DCP, locking compression plate – LCP, 
Mitkovic internal fi xator – MIF, locked intramedullary nail-
ing – LIN. 

DCP has specially designed holes for screws, whose tighten-
ing makes the fragments closer to each other, allowing the 
creation of axial compression. The hole for screw allows the 
implantation of screws at an angle up to 25°.2

LCP plate has screw holes similar to DCP plate, but on one 
side, there is threaded hole for the screw which does not al-
low the application of the abovementioned at the angle.

LCP panel allows the positioning of the standard screw with 
a spherical head, as well as newly developed safety screw 
with a head that is notched and is embedding in the screw 
holes in the panels.3    

LCP panel allows a combination of standard screw with a 
spherical head and screw with a head that embeds, which 
prevents loosening between the screw and the plate better 
than the DCP. Screws trapped in the plate give stability with-
out the need for the panel to be positioned on the bone.2,3

Mitković internal fi xator – MIF is placed along the bone 
without the periostal of fragments and with minimal dam-
age to soft tissue.

There are four mobile terminals that glide along the carrier. 
The carrier is 1 mm away from the periosteum. The termi-
nals are fi xed with screws in multiple planes. In these loca-
tions, only one internal fi xator is in contact with periosteum 
diaphysis. Screws are placed proximally and distally to the 
carrier. Distally placed screws allow spontaneous dynamiza-
tion.4

Such stability is achieved with the usage of fragments and 
tranquility of the focus of the fracture. With the verticaliza-
tion of patients, the proximal fragment travels to the distal 
causing the compression among the fragments of the focus 
of the fracture and thus enhancing the process of osteogen-
esis. (Picture 1.)

Picture 1. Software model of Mitković internal fi xator

 

LIN should be thick enough to create stable osteosynthesis, 
and the screw on the end of a nail secures the same in the 
cortex, preventing rotational, torsional movement between 
the bone fragments.

In addition to biological factors in the rehabilitation of frac-
ture, biomechanical impact is critical in histogenesis and 
maturation of the callus. The broken bone is exposed to very 
complex sets of gravity, inertial and muscle power. There-
fore, the location of the fracture is exposed to constant forces 
of compression, decompression, bending and torsion. This 
is the reason why there are diff erent strains in the area of the 
fracture. What is the exact size of the dilatation of healing is 
not yet clearly defi ned, but majority of authors believe that it 
does not exceed 1 mm.1-5

Selection of osteosynthesis material to stabilize the fracture 
is one of the important conditions for bone recovery.5,6

Aim of the study

To examine the budget voltage and deformation of the com-
pressive forces and bending simulator software models in 
the DCP, the LCP, LIN, MIF. Furthermore, to reach the con-
clusion which one, out of the studied implants for osteosyn-
thesis software models, has the best biomechanical charac-
teristics to stabilize the fracture.

Material end Methods

CATIA software was used to create a 3D model, and for the 
calculation of stress and strain for the pressure and bending, 
ANSYS software was used. Stress analysis and strain anal-
ysis was performed by fi nite element analysis (FEA). The 
tested osteosynthesis material is loaded by the compression 
forces of up to 500 N, and bending forces to 250N. In addi-
tion, we monitored the force of deformation, which occurred 
due to the force of the pressure, compression or fl exing, and 
on these bases, we evaluated stability.

Geometrically identical, anatomically shaped models with a 
diameter of 30 mm, length 100 mm, with a fracture crack of 
10 mm were used for the experimental study. The software 



program contains the following values: elasticity, high elas-
ticity, plasticity, fi rmness, hardness, toughness, vibration 
and torsion bones.  These models allow identical biochem-
ical conditions for all the tests, the tests of osteosynthesis 
materials. (Picture 2.)

Picture.2. Software model of locked intramedullary nail - 

test inglateral force

 
The ranking of various osteosynthesis materials DCP, the 
LCP, LIM and MIF was done specifi cally for the tests on 
the SSM model. The ranking was done by determining 
the minimum coeffi  cient ranking based on the arithmetic 
average (mean) dilatation (stroke) in millimeters for the 
case of diff erent weight coeffi  cients of arithmetic means 
including: weight coeffi  cient for the pressure Kp = 0.5; 
weighting coeffi  cient for bending in one plane K1 = 0.25; 
weighting coeffi  cient for bending in the second plane K2 
= 0.25. The coeffi  cient ranking for each of the tested os-
teosynthesis material SCA simulator was determined ac-
cording to the algorithm:

 )***( 2211 XKXKXKMinK ppii 

where:

• Ki – coeffi  cient ranking each osteosynthesis materi-
als;

• i – LIN; DCP; LCP; MIF osteosynthesis material 
designation;

• pX
– arithmetic average of dilatation (mm) for the 

pressure force;
• Kp – Coeffi  cient of pressure force;

• 1X – the arithmetic mean of dilatation (mm) for the 
force bending in one plane;

• K1 – coeffi  cient of bending forces on one plane;

• 2X – the arithmetic mean of dilatation (mm) for the 
force bending in the second plane;

• K2 – coeffi  cient of bending forces in the second 
plane;

Results

Tested osteosynthetic material was burdened by com-
pression forces up to 500 N and bending forces to 250N. 
The size of dilatation (deformation) was monitored in 
millimeters, depending on the force of the compression 
(Graph 1) and lateral bending forces. (Graph 2).

Graph 1. The distribution of the compression force (N) in 

relation to the dilatation (mm) in tests at the SSM model com-

pressing forces.
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Graph 2. The distribution of the bending force (N) in relation 

to the dilatation (mm) in tests at the SSM model
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Based on the weight coeffi  cients force: Pressure Kp = 
0.5; Bending in one plane K1 = 0.25; Bending the sec-
ond plane K2 = 0.25, the rank of biomechanical stability 
of the tested osteosynthesis material was obtained. As a 
measurement of biomechanical stability, the arithmetic 
mean dilatation of the tested osteosynthesis material in 
relation to the force was adopted. (Table 1.)

Table 1. Test results on the SCA Simulator software CATIA 

and ANSYS

Range
Osteosynthesis material – 

SSM model

Coeffi cient 

Range

1 LIN 0.1950

2 DCP 0.1970

3 IFM 0.2238

4 LCP 0.2394
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From Table 1. it is evident that the fi rst in the ranking 
by biomechanical stability was LIN coeffi  cient ranking 
KLIN=0.1950. Then it followed the DCP with KDCP=0.1970, 
MIF with KMIF=0.2238 and LCP sa KLCP=0,2394.

Discussion 

SCA SSM model is a computer program written in one 
of many programming languages. It describes the default 
input data, calculates medium and provides the required 
outputs. If you do not possess an original mathematical 
and computer simulator, in some cases, depending on 
what is being tested, a similar software program can be 
used as well. Based on the input data a mathematical 
model is formed and it uses the data entered, calculates 
and edits the required results. In today’s world, there is a 
tendency to make the standardization of software testing, 
so that test results are easily applied and interpreted in 
scientifi c research purposes.7 It used to be internal fi xa-
tion with a plate which achieved absolute stability of the 
broken bone fragments and did not allow micro move-
ments between fragments. Such stabilization of the frac-
ture sometimes resulted in loosening of the implants and 
postponement in healing or nonunion bone.7

Maximum load, that is the force compression that the 
cortical bone of the femur adults prior fractures can bear, 
according to Reilly is 205 ± 17.3 Mpa or shear force is 71 
± 2.6 Mpa. Maximum load prior to the fracture the femur 
upon the force of the tension is 53 ± 10.7 Mpa or com-
pression forces is 131 ± 20.7 Mpa.8

 Energy spreads like a wave through the bone, and the 
speed of this wave burdens bones at about 3000 m/s. 
It takes 15 J of energy for fracture of the tibia diaphysis 
or femoral shaft fractures in adults. The energy released 
when a person weighing 70 kg falls to the ground from 
a standing position is about 500 J. The ability to absorb 
energy is possessed by eccentrically muscle contractions 
and deformation of soft tissue that prevents bone frac-
tures in the insignifi cant, small declines among younger, 
while that is not possible in the elderly.9

Last in a series of “biological” novelties AO groups in 
Davos is LCP panel, made according to the principles of 
limited contact surface with the cortex. Dual form of holes 
and the possibility of using two types of screws is typi-
cal for the newly designed plate. Compression dynamic 
osteosynthesis is accomplished by classical screws and 
openings. Next to the classic, carved openings are placed. 
By the extraction of new screws into them, the panel be-
comes an internal fi xator, and the fragments are fi xed on 
the principle of elastic stable osteosynthesis. LCP-plate 
fi xture can be applied to the location of the fracture clas-
sically or with minimal invasive osteosynthesis. 10

OnurBaşcı examined biomechanical stability of femur 
fractures by AO classifi cation type A1, A2, A3 with LIN 
and LCP in twenty one left femur from a cadaver. The 
fi rst group consisted of seven femur stabilized with LCP 
plate, the second group, stabilized with LIN, was consist-
ed of the same number, while the third group was con-
sisted of seven stabilized femurs with the LCP and LIN. 
The group stabilized with LCP was relatively resistant 
to torsional load test (p = 0.949) when compared to the 
group stabilized with LIN, which was relatively more re-
sistant to the axial compression rate (p = 0.225) than the 
group stabilized with the LCP. The third group was sig-
nifi cantly more resistant compared to the second group 
in the axial (p = 0.003), torsion (p = 0.008). Thanks to 
its high biomechanical stability that allows early mobili-
ty, LCP and LIN in combination could be the treatment 
of choice in complicated A3 osteoporotic fractures of the 
distal femur in young people and adults.11

On the tibia of the sheep, Bunyamin A. and associates 
examined the biomechanical stability properties of lon-
gitudinal and inclined fractures. They stabilized fractures 
with straight and spiral DCP. This kind of stabilized frac-
ture was exposed to a force of axial compression, bending 
and torsion. Statistically there was a signifi cant diff er-
ence which has confi rmed that the DCP provided better 
stabilization. Spiral plate upon the eff ect of torsion forces 
has greater strength and resilience than the DCP plate. 
In vitro biomechanical studies have shown diff erent re-
sponses under diff erent loads. In the near future, recent 
biomechanical analysis may encourage the use of spiral 
DCP to stabilize the fracture. 12

Experimental research on the model of the impact and 
movement of fragments of the femur stabilized with 
Küntscher intramedullary rod was conducted. Group 
A was stabilized with not folded Küntscher nail, while 
groups B and C were stabilized with folded Küntscher 
nail in which the free space below the trochanter major 
between the nail and the cortex was 100 mm. Based on 
the tests, there was a realization that the maximum val-
ue of displacement in the frontal plane of the distal fe-
mur was 1.86mm, while the minimum was in the sagittal 
plane of the proximal femur 0.08mm. Achieved values in 
any level, did not exceed the acceptable movement up to 
3 mm in order to prevent bone consolidation. 13

Restoration fracture was caused by a controlled axial 
load and micro movements. The volume of that axial load 
and micro movements is not yet clearly defi ned. With the 
fracture healing, it would be ideal to grow the load of the 
bone and reduce the load on the osteosynthesis material. 
This gradual change of axial load and micro movements 
can be achieved by using timely dynamization with the 
DCP, the LCP, MIF and LIN.



Conclusion

The SSM model – SCA simulator (software CATIA and 
ANSYS) contains values for the following: elasticity, high 
elasticity, plasticity, fi rmness, hardness, toughness, and 
vibration and torsion bones. These models allow identi-
cal biochemical conditions for all the tests, the test oste-
osynthesis material. In today’s world, there is a tendency 
to make the standardization of software testing, so that 
test results are easily applied and interpreted in scientifi c 
research purposes. 

Test results of biomechanical stability on the basis of di-
lation on the fracture at SCA simulator showed that the 
LIN was the fi rst in  ranking with the coeffi  cient rank-
ing KLIN=0.1950, then follows DCP with KDCP=0.1970, 
MIF  with KMIF=0.2238 and LCP with KLCP=0.2394.

LIN has a slight advantage in the treatment of diaphyseal 
transverse, spiral and comminuted fractures compared 
to the DCP, LCP and MIF.

The paper is the result of research within the scientifi c 
research project number 150414/2015 entitled “Compar-
ison of biomechanical stability, dynamic compression 
plate, locking compression plate, Locked intramedullary 
nailing and Mitković internal fi xation” which was imple-
mented with the fi nancial support of the Ministry of Sci-
ence and Technology of the Republic of Srpska.
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Ispitivanje stabilnosti osteosintetskog materijala 

softverskim simulatorom kosti 

SAŽETAK

Uvod. Softverski model simulatora (SCA) je računarski program pisan na jednom od mnogobrojnih programskih jezika. Na 

osnovu zadanih ulaznih podataka na matematičkom biomehaničkom modelu kosti i na modelima raznih osteosintetskih ma-

terijala, on izračunava i daje tražene izlazne rezultaze o diletaciji (mm) na mjestu preloma u odnosu na primjenjenu  aksijalnu i 

bočnu silu (N).

Cilj rada. Istražiti proračun napona i deformaciju na sile pritiska i savijanja na simulatoru softverskog modela kod  dinamičko 

kompresivne ploče (DCP), dinamičko kopresivne zaključane ploče (LCP), intermedularnog zaključanog klina (LIN) i unutrašnjeg 

fi ksatora po Mitkoviću (IFM). 

Ispitanici i metode. Za izradu 3D modela DCP, LCP, IFM, LIN, korišten je softver CATIA, a za proračun napona i deformacija 

za pritisak i savijanje, softver ANSYS (SCA). Ispitivani materijal opterećen je silama kompresije do 500 N i silama savijanja do 

250 N.

Rezultati istraživanja. Rezultati biomehaničkog ispitivanja na SCA pokazuju da je, po biomehaničkoj stabilnosti, na 

prvom mjestu  LIN sa koefi cijentom ranga KLIN=0,1950. Zatim slijede DCP sa KDCP=0,1970, IFM sa KIFM=0,2238 i LCP sa 

KLCP=0,2394.

Diskusija. Na osnovu ulaznih podataka, formira se matematički model koji korištenjem  unesenih podataka izračunava i edi-

tuje tražene rezultate. U svijetu je danas tendencija da se napravi standarizacija softverskog ispitivanja, kako bi se ispitivani 

rezultati mogli jednostavno primjenjivati i tumačiti u naučno-istraživačke svrhe.

Zaključak. Prvi u rangu po biomehaničkoj stabilnosati je LIN, sa koefi cijentom ranga KLIN=0,1950. Zatim slijede DCP sa 

KDCP=0,1970, IFM sa KIFM=0,2238 i LCP sa KLCP=0,2394.

Ključne riječi: biomehanika, dinamičko kompresivne ploče, softver  CATIA i ANSYS.
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ORIGINAL ARTICLE

Outpatient antibiotic consumption 

in the Republic of Srpska during the 

period from 2009 to 2014

ABSTRACT

Introduction. Antimicrobial resistance is a very serious public health threat 

worldwide. The main cause of antimicrobial resistance is irrational use of antimicrobial 

drugs.

The goal of the article is to analyze data on outpatient antibiotic consumption in 

the Republic of Srpska during the period from 2009 to 2014, to present outpatient 

consumption of the fi rst six antibiotics (the fi fth level of the ATC classifi cation), and, 

fi nally, to compare the antibiotic use in Republic of Srpska in relation to the antibiotic 

use in European Union countries.

Materials and Methods. Collection and analysis of data on drug consumption is 

done using ATC/DDD methodology, established by the WHO. Data are taken from 

the report on drug consumption and distribution in the Republic of Srpska during 

the period from 2009 to 2014, which are based on submitted data from pharmacies 

registered in the Republic of Srpska.

Results. Results on outpatient antibiotic consumption in the Republic of Srpska, 

during the period from 2009 to 2014, indicate a total decrease by 3.41 DDDs/1000 

inhabitants/day, with the exception of 2010 and 2013, when the antibiotic 

consumption was increased. In 2014, total outpatient antibiotic consumption in the 

Republic of Srpska was 31.2% lower than the average consumption in the European 

Union. During the period from 2010 to 2014, the European Union had a signifi cant 

increase in antibiotic consumption, while antibiotic consumption in the Republic of 

Srpska had a tendency of falling.

Conclusion. Presented results show a quantitative analysis of antibiotic 

consumption and provide insight into the outpatient use of antibiotics in the 

Republic of Srpska, and can be used for further pharmacoepidemiological analysis 

of antibiotic consumption, which would give a better insight into the therapeutic 

practice, with the aim of improving the rational pharmacotherapy in the Republic of 

Srpska.

Keywords: antibiotics, outpatient consumption, DDD/1000 inhabitants/day

 (Scr Med 2016:47:47-52)

doi:10.18575/msrs.sm.e.16.08
UDC: 615.33(497.6 Republika Srpska) “2009/2014”

COBISS.RS-ID: 5703704



48
Scripta Medica

Vol. 47 • No 1 • April 2016. • www.scriptamedica.com

Introduction

The discovery of antibiotics is one of the greatest discov-
eries in the history of pharmacotherapy. In fact, thanks to 
that discovery, the eff ective control of infectious diseases, 
which was the leading cause of morbidity and mortality 
in human history,was enabled. However, the discovery 
of antibioticswas very soon followed by the occurrence 
of resistance of some bacteria strains. Unfortunately, 
due to the genetic mutations of bacteria and resistant 
genes transfers, the emergence and spread of antibiotic 
resistance is rising even today.1-3 Antimicrobial resist-
ance today is a very serious global public health threat 
to eff ective treatment of infectious diseases, as well as 
conducting numerous of a modern medical procedures, 
and it requires a multi-disciplinary action in order to 
suppressoccurrence and spread worldwide.4 According 
to data from 2009, it is estimated that about 25 000 peo-
pledie each yearin the EU as a result of infections caused 
by resistant bacteria strains, which leads to the direct and 
indirect costs of about 1.5 million annually, including the 
cost of decreased productivity and increased healthcare 
costs.3,5

The main cause of  emergence and spread of antibiotic 
resistance is irrational antibiotic use. If we take into con-
sideration that very few new antibiotics are developed by 
pharmaceutical industry today, and even when we have a 
new antibiotic, bacteria eventually have the capability to 
develop resistance, therefore, we can conclude that the 
situation we are facing with is very serious, and it will 
be even more serious if we do not rationally use existing 
antibiotics in the future.2 It is estimated that by 2050, un-
less we have eff ective antibiotics, the world population 
will be reduced by 11 to 444 million people.6,7

According to the World Health Organization, rational use 
of drugs means that “patients receive medications appro-
priate to their clinical needs, in doses that meet their own 
individual requirements, for an adequate period of time, 
and at the lowest cost to them and their community” 
(WHO, 1985).8

Objectives:

1.  To analyze the data on outpatient consumption of 
antiinfectives for systemic use (J group) and antibi-
otics (J01 group) in the Republic of Srpska during 
the period from 2009 to 2014;

2.  To show outpatient consumption of the fi rst six anti-
biotics at the fi fth ATC level (INN) per year;

3.  To compare outpatient antibiotic consumption in the 
Republic of Srpska in relation to consumption in the 
European Union.

Materials and Methods

Collection and analysis of data on drug consumption is 
done using ATC/DDD methodology established by the 
WHO Collaborating Centre for Drug Statistic Methodol-
ogy in Oslo. The WHO guidelines are used to implement 
the ATC drug classifi cation (Anatomical Therapeutic 
Chemical Classifi cation ) and DDDs (Defi ned Daily Dos-
es), and to monitor the annual drug consumption.9,10 
Monitoring of annual consumption in the Republic of 
Srpskais regulated by nationallegislation.11-13

ATC/DDD system includes the Anatomical Therapeutic 
Chemical (ATC) Classifi cation of drugs and defi ned daily 
doses (DDDs) as the unit for monitoring the use of medi-
cines in a given population or health institution.

ATC includes classifi cation of active substances in diff er-
ent groups, depending on the organs or systems of or-
gans to which they are eff ective on, and according to their 
therapeutical, pharmacological and chemical properties.

DDD is defi ned as a statistical unit of agreed and deter-
mined amount of the drug that is most commonly used 
for the most common indication for measuring exposure 
of given population to certain drugs or groups of drugs. 
DDD is mostly expressed as weight units (g, mg, μg), and 
if this is not possible due to various reasons (for exam-
ple, the combined preparations, variably dosage, etc.),the 
unit dose (UD) of a given pharmaceutical dosage unit 
(tablet, capsule, ampoule) is used. DDD methodology 
is independent of price and number of inhabitants, so it 
is suitable for describing and comparing drug use over 
time, comparison of prescribing between diff erent geo-
graphical areas and diff erent health facilities. Therefore, 
this method is suitable for monitoring pharmacotherapy 
and rationalization of therapy.

Drug consumption is expressed as the number of DDDs 
per 1000 inhabitants prescribed for one day (DDDs/1000 
inhabitants/day), and in hospital settings as the number 
of defi ned daily doses per 100 patient-days (DDDs/100 
patient-days).9

Results

The analysis on drug consumption is based on data sub-
mitted from 93.7% of pharmacies registered in the Re-
public of Srpska. The data shown in tables are obtained 
from annual reports on drug consumption and distribu-
tion in the Republic of Srpska during the period 2009-
2014.14



Table 1. presents data on the total outpatient consumption of antiinfectives for systemic use (group J), total consump-
tion of antibiotics (J01 group), and consumption of beta-lactam antibiotics, penicillins, as the most used antibioticsin 
the Republic of Srpskaduring the period from 2009 to 2014.14

Figure 1. shows the outpatient antibiotic use (the fourth 
level), which was among the top fi ve groups of antibiotics 
used during the mentioned period, while Figure 2.shows 

the consumption of the fi rst six antibiotics at the fi fth lev-
el of the ATC classifi cation (INN), by year.14

Table 1. Total outpatient consumption of antiinfectives for systemic use, antibacterial drugs and beta-

lactam antibacterials, during the period from 2009 to 2014

ATC level ATC Anatomic group/subgroup DDDs/1000 inhabitants/day

2009. 2010. 2011. 2012. 2013. 2014.

I      level J Antiinfectives for systemic use 18.74 21.30 17.10 15.17 17.33 14.95

II   level J01
Antibacterials for systemic use          

(antibiotics)
18.27 20.87 16.78 15.03 17.21 14.86

III level J01C Beta-laktam antibacterials, penicillins 10.25 11.43 8.03 7.68 9.43 7.49

Outpatient consumption of the fi rst ten groups of antibiotics at the fourth ATC level in the Republic of Srpska during the period from 2009 to 

2014 is shown in Table 2.

Table 2. Outpatient consumption of the fi rst ten groups of antibiotics (the fourth ATC level) during the pe-

riod from 2009 to 2014

ATC
Anatomic subgroup DDDs/1000 inhabitants/day

2010. 2011. 2012. 2013. 2014

J01CA Penicillins with extended spectrum 8.31 9.37 5.81 5.61 7.09 5.10

J01DB First-generation cephalosporins 1.84 2.00 1.51 1.25 1.81 1.37

J01CE Beta-lactamase sensitive penicillins 1.60 1.69 0.95 0.89 0.96 0.82

J01AA Tetracyclines 1.68 1.62 1.48 1.27 1.23 1.20

J01FA Macrolides 1.34 1.58 1.65 1.37 1.55 1.41

J01EE
Combinations of sulfonamides and 

trimethoprim, incl. derivates
0.79 1.43 1.34 1.01 0.99 0.97

J01MA Fluoroquinolones 1.13 1.24 1.40 1.26 1.29 1.38

J01DC Second-generation cephalosporins 0.52 0.61 0.65 0.56 0.55 0.50

J01CR
Combinations of penicillins. incl. 

beta-lactamase inhibitors
0.33 0.36 1.26 1.18 1.38 1.57

J01XD Imidazole derivatives 0.24 0.23 0.23 0.22 0.16 0.19
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Figure 1. Outpatient antibiotic consumption (the fourth ATC 

level), which were one of the top fi ve groups of antibiotics by 

consumption, expressed as DDDs/1000 inhabitants/day
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Figure 2. Outpatient consumption of the fi rst six antibiotics 

at the fi fth ATC level by year (DDDs/1000 inhabitants/day)
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Data were expressed as defi ned daily doses per 1000 inhabitants 

per day (DDDs /1000 inhabitants /day).

Discussion

Irrational antibiotic use is the main reason of occurrence 
and spreading of antimicrobial resistance. Studies have 
shown that over 80% of antibiotics are prescribed for 
respiratory tract infections, which have very often viral 
etiology.15,16 Because of these reasons, it is important to 
continuously monitor antibiotic consumption, and based 
on the obtained, as well as other relevant data (antimi-
crobial resistance, indications, age, morbidity, mortality, 
cost, etc.), to create adequate national evidence-based 
therapeutic guidelines for hospital and outpatient antibi-
otic use, that are specifi c for  particular population.

Antibiotics (J01 group) are the most used antiinfective 
drugs (J group) in the Republic of Srpska during the re-
ported period, participating on the average with 98.6% of 
total consumption (Table 1.).

The average outpatient antibiotic consumption in the 
Republic of Srpska during the period from 2009 to 2014 
amounted17.17 DDDs/1000 inhabitants/day. In this six-

year period, the antibiotic consumption is generally re-
duced by 3.41 DDDs /1000 inhabitants/day, or 18.7%, 
with the increasing trend in 2010 and 2013. The high-
est consumption was in 2010 with 20.87 DDDs/1000 
inhabitants/day, and the lowest was in 2014 with 14.86 
DDDs/1000 inhabitants/day (Table 1.).

During this period, the highest antibiotic consumption was 
of beta-lactam antibiotics, penicillins (J01C), with an av-
erage consumption of 9.05 DDDs/1000 inhabitants/day. 
The most frequent by consumption were the broad spec-
trum penicillins (J01CA) during all six years, making an 
average of 6.88 DDDs/1000 inhabitants/day, or 75.3% of 
the total consumption of penicillins, or 39.6% of the total 
consumption of antibiotics  (Table 1. and Table 2.). Con-
sumption of penicillins decreased by 26.9% during the 
mentioned period, and it showed a larger trend of decline 
compared to the overall decline in total consumption of an-
tibiotics (Table 1.).

The second place in consumption took thefi rst-generation 
cephalosporins (2009, 2010 and 2013), followed by mac-
rolides (2011 and 2012), and combinations of penicillin, in-
cluding combination with beta-lactamase inhibitors (2014) 
(Table 2.).

Other groups of antibiotics had signifi cantly lower con-
sumption (≤ 2.0 DDDs/ 1000 inhabitants/ day). Beside 
a broad spectrum penicillins, among the top fi ve groups 
of antibiotics were thefi rst generation cephalosporins 
(J01DB), macrolides (J01FA), tetracyclines (J01A), beta 
lactamase sensitive penicillins (J01C), penicillin combina-
tions, including combinations with beta-lactamase inhib-
itors (J01CR), and fl uoroquinolones (J01M), wherein the 
order of the fi rst fi ve groups of antibiotics was changing 
during this period (Table 2.).

The average outpatient consumption of antibiotics for sys-
temic use (J01) in the EU / EEA in 2014 amounted 21.6 
DDDs/1000 inhabitants/day, while in the Republic of Srp-
ska it was 14.86 DDDs/1000 inhabitants/day (Table 1.), 
which is by 31.2% less than in the EU. Furthermore, the EU 
recorded a signifi cant increase trend of the consumption of 
systemic antibiotics during the period from 2010 to 2014, 
while the Republic of Srpska had a declining trend in con-
sumption of systemic antibiotics during the same period. 
The lowest antibiotic consumption among EU countries in 
2014 had the Netherlands (10.6 DDDs / 1000 inhabitants 
/day), while Greece had the highest with 34.1 DDDs/ 1000 
inhabitants /day. Antibiotic consumption in the Republic 
of Srpska is higher by 40% compared to the Netherlands in 
2014, and 56% lower compared to Greece.17

The fi rst place by consumption in relation to the total out-
patient antibiotic consumption in 2014, and in the past, 



occupy penicillins (J01C) in all countries in EU, with the 
share of consumption from 32% in Germany to 67% in 
Slovakia.17 Total consumption of penicillins in 2014 in the 
Republic of Srpska took 50.4% of the total consumption 
of antibiotics (Table 1.).

If we observe the fourth level of ATC classifi cation, the 
consumption of the fi rst-generation cephalosporins is re-
duced during this period in the Republic of Srpska, with a 
certain upward trend in consumption in 2010 and 2013. 
Furthermore, there is a signifi cant increase in consump-
tion of combinations of penicillins, incl. beta-lactamase 
inhibitors, as a broader spectrum antibiotics, which in 
this period climbed from second place (1.57 DDDs/1000 
inhabitant/day) to ninth place (0.33 DDDs/ 1000 in-
habitants/day) by consumption. At the same time, there 
was a decrease in consumption of beta-lactamase sensi-
tive penicillins by 51.2%. The largest drop in consump-
tion of beta-lactamase sensitive penicillins was in 2011, 
with simultaneouslythe largest increase in consumption 
of combinations with inhibitors. Also, there is a visible 
increase in consumption of fl uoroquinolones, decreasein 
consumption of tetracyclines, while the macrolides had 
variable trend of consumption, with alternating highs 
and lows (Table 2., Figure 1.).

Figure 2. shows the consumption of the fi rst six antibiot-
ics at the fi fth ATC level, by years. The fi rst place by con-
sumption belonged to amoxicillin (J01CA04) with an av-
erage consumption of 6.52 DDD/1000 inhabitants/day 
and the highest consumption recorded in 2010 and 2013. 
At the second place was cefalexin during the period from 
2009 to 2013, while in 2014 the second place was occu-
pied by amoxicillin in combination with clavulanic acid, 
and cefalexin wasat the third place, which corresponds to 
consumption at the fourth ATC level.

Conclusion

Analyzing the data on antibiotic consumption in the Re-
public of Srpska during the period from 2009 to 2014, it 
is found that the antibiotic consumption in the Republic 
of Srpska is decreased, opposed to the consumption in 
the European Union, where there was a signifi cant in-
crease during the mentioned period. Furthermore, the 
largest consumption was of the group of beta-lactam 
antibiotics or penicillins (J01C), both, in the Republic of 
Srpska and EU. During this period, amoxicillin was the 
most frequently usedmedicine in the Republic of Srpska, 
followed by cefalexin or, in 2014, amoxicillin in combina-
tion with clavulanic acid.

These data provide a quantitative analysis of outpatient 
antibiotic consumption in the Republic of Srpska, and 
can serve as a basis for further pharmacoepidemiological 
analysis, which would be even better insight into the drug 

consumption, bound for indications and other character-
istics (gender, age, comorbidities, antibiotic resistance), 
and the impact of socio-economic and other factors to 
their use. It would give a clearer insight into therapeutic 
practice and allow the revision of the existing guidelines 
for antibiotic use for specifi c indications, with the aim of 
improving the rational pharmacotherapy in the Republic 
of Srpska.
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Vanbolnička potrošnja antibiotika u Republici Srpskoj  

u periodu od 2009. do 2014. godine 

SAŽETAK

Uvod. Antimikrobna rezistencija predstavlja veoma ozbiljnu javnozdravstvenu prijetnju širom svijeta. Glavni uzrok nastanka 

antimikrobne rezistencije je neracionalna upotreba antimikrobnih lijekova.

Cilj rada. Ciljevi rada su sljedeći: analizirati podatke o vanbolničkoj potrošnji antibiotika u Republici Srpskoj, u periodu od 

2009. do 2014. godine, zatim prikazati vanbolničku potrošnju prvih šest antibiotika na petom nivou ATC klasifi kacije te uporediti 

potrošnju antibiotika u Republici Srpskoj u odnosu na potrošnju antibiotika u zemljama Evropske unije.

Materijal i metode. Prikupljanje i analiza podataka o potrošnji lijekova se vrši ATC/DDD metodologijom koja je ustanovljena 

od strane SZO. Podaci su preuzeti iz Izvještaja o potrošnji i prometu gotovih lijekova u Republici Srpskoj, u periodu od 2009. do 

2014. godine, koji se temelje na podacima dostavljenim iz apoteka otvorenog tipa registrovanih na području Republike Srpske.

Rezultati. Rezultati o vanbolničkoj potrošnji antibiotika u Republici Srpskoj,uperiodu od 2009. do 2014. godine,ukazuju na 

ukupno smanjenje potrošnje antibiotika za 3,41 DDD/1000 stanovnika/dan, sa izuzetkom u 2010. i 2013. godini, kada se bilježi 

porast potrošnje antibiotika. U 2014.godini, ukupna vanbolnička potrošnja antibiotika u Republici Srpskoj je bila za 31,2% niža 

u odnosu na prosječnu potrošnju u zemljama Evropske unije. U periodu od 2010. do 2014. godine u Evropskoj uniji je zabilježen 

značajan porast potrošnje antibiotika, dok u Republici Srpskoj potrošnja antibiotika ima tendenciju pada.

Zaključak. Dobijeni podaci predstavljaju kvantitativnu analizu potrošnje antibiotika i daju uvid u vanbolničku potrošnju anti-

biotika u Republici Srpskoj, a mogu poslužiti kao osnov za dodatne farmakoepidemiološke analize, koje bi dale jasniji uvid u 

terapijsku praksu, sa ciljem unapređenja racionalne farmakoterapije u Republici Srpskoj.

Ključne riječi: antibiotici, vanbolnička potrošnja, DDD/1000 stanovnika/dan
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ORIGINAL ARTICLE

Hemorrhagic complications of 

thrombolytic therapy- eight years of 

experience from Banjaluka′s 

University Hospital - Stroke unit

ABSTRACT

Introduction. Intravenous thrombolysis with recombinant plasminogen activator is 

proven to be benefi cial for patients with ischaemic stroke. Intracerebral hemorrhage 

represents the most serious complication of the treatment mentioned.

Aim of this study. The aim of this retrospective study is a detailed analysis of in-

tracranial hemorrhagic complications treated with recombinanttissue plasminogen 

activator.

Patients and Methods. All intracerebral hemorrhage patients were classifi ed ac-

cording to the European Cooperative Acute Stroke Studyprotocol recommenda-

tions. A total of 188 patients were treated with thrombolytic therapy. Overall inci-

dence of hemorrhagic complications was 22.3%, while the frequency of intracranial 

hemorrhagic events was 17%. The incidence of symptomatic intracranial hemor-

rhage was recorded in 6.9%, and the percentage of deaths after thrombolysis was 

in 5.3% of patients.

Conclusion. The most common cause of deterioration in patients treated with re-

combinant tissue plasminogen activator is the occurrence of parenchymal hemato-

ma type 2. Other forms of intracerebral hemorrhage after thrombolysis did not lead 

to clinical deteriorations. If existing recommendations are followed, thrombolytic 

therapy is safe.

Key words:stroke, tissue plasminogen activator, intracranial hemorrhage
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Introduction

Acute ischemic stroke is one of the leading causes of death 
worldwide.1 Annually, 15 million people worldwide suff er 
a stroke.2 Stroke is the second leading cause of death in 
2012, accounting for 6.7 million deaths.3

In 1996, the Food and Drug Administration (FDA) ap-
proved the use of recombinant tissue plasminogen acti-
vator (rt-PA) for the treatment of acute ischaemic stroke. 
The protocol is based on the results of the National Insti-
tute of Neurological Disorders and Stroke Recombinant 
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Tissue Plasminogen Activator (NINDS rt-PA) study.4 
So far it represents the only approved pharmacotherapy 
treatment for patients with acute ischaemic stroke and 
it includesrt-PA treatment protocol.4 Administration of 
rt-PA within the three hours of stroke onset signifi cantly 
improves the probability of a favorable outcome.4

Aim of this study

The aim of this retrospective study is a detailed analysis 
of intracranial hemorrhagic complications treated with 
recombinant tissue plasminogen activator in 188 patients.

Patients and methods

Intravenous recombinant tissue plasminogen activator 
therapy for acute ischaemic stroke was used from March 
30, 2007 until May 18, 2014 in treatment of 188 patients. 
All patients were assessed by a stroke neurologist and 
admitted to Stroke unit where the rt-PA treatment was 
carried out. During the assessment, patients were evalu-
ated using the protocol derived from NINDS rt-PA study 
recommendations.4 All recorded intracranial hemorrhag-
es were classifi ed using the ECASS III study recommen-
dations:

• Hemorrhagic infarction type 1 (HI 1), small petechi-
ae along the margins of the infarct

• Hemorrhagic infarction type 2 (HI 2), more confl u-
ent petechiae within the infarcted area, but without 
space-occupying eff ect

• Parenchymal hematoma type 1 (PH 1), hemorrhage 
not exceeding 30% of the infarcted area with some 
mild space-occupying eff ect

• Parenchymal hematoma type 2 (PH 2), hemorrhage 
exceeding 30% of the infarcted area with signifi cant 
space-occupying eff ect. 

Additional criteria for extended time period of 3 to 4.5 
hours were evaluated using relative contraindications 
suggested in ECASS III study.4 Patients with diabetes 
and a previous stroke and those older than 80 years were 
excluded from the study. CT was performed for each pa-
tient upon admission to the hospital, while the controlled 
CT was conducted 24 hours after rt-PA application. Upon 
clinical indication, CT in some patients was performed 
several times. 

Results

We studied a total of 188 patients: 100 men, 88 women.
(Table 1.)

Table 1. Demographic data

Number

of patients

Middle age Young Old

Male 100 61.78 25 81

Female  88 65.29 33 79

We started with rt-PA treatments in 160 patients who 
had acute ischaemic stroke within 3 hours of stroke on-
set, while 28 treatments were started from 3 to 4.5 hour 
time window after stroke. Average time from symptom 
onset to arrival in neurological ambulance was 1 hour and 
27 minutes. Mean time from arrival to neurological am-
bulance to initiation of rt-PA treatment was 51 minutes. 
Stroke severity on admission was evaluated using NIHS 
scale. At hospital discharge, NIHS scale was used to de-
termine any possible presence and the level of neurolog-
ical improvement. There was no neurological diff erence 
between men and women in stroke severity on admis-
sion, while women showed greater neurological improve-
mentat discharge. Level of functional capacity at hospital 
discharge did not diff er between sexes. Overall incidence 
of hemorrhagic complications was 22.3% (42/188). Fre-
quency of all intracranial hemorrhagic events was 17% 
(32/188). (Figure 1.)

Figure1. Frequency of intracranial hemorrhagic events 

 

HI 1

HI 2

PH 1

PH 2

HI 1- Hemorrhagic infarction type 1 (6 patients)

HI 2- Hemorrhagic infarction type 2 (5 patients)

PH 1- Parenchymal hematoma type 1 (9 patients)

PH 2- Parenchymal hematoma type 2 (12 patients)

Frequency of symptomatic intracranial hemorrhage 
(sICH ) was defi ned as deterioration if the NIHSS score 
was  4 points or greater. Other (non sICH) hemorrhag-
ic adverse events in patients were clinically manifest-
ed:subcutaneous hematoma (6 patients), transient he-
maturia (2patients),dental hemorrhage (1 patient) and 
hemorrhage to sphenoid sinus (1 patient). Mortality rate 
was 9% (17 patients), with 6.9% (12 patients) vs. 2.1% 
(5 patients) male to female ratio. There were 10 deaths 



(5.3% patients)due to severe intracranial hemorrhage, 
detected on follow up CT scan of the head, after clinical 
deterioration was ascertained. 

Discussion

Symptomatic intracerebral hemorrhage (sICH) causes 
high disability and death rate. In our retrospective study, 
which included 188 respondents, a detailed analysis of all 
hemorrhagic events and circumstances in which they oc-
curred was conducted. 

ECASS III study tested the effi  ciency and safety of rt-PA 
in the time window between 3 and 4.5 hours after stroke 
onset.4 After 90 days, signifi cantly higher number of 
patients treated with rt-PA showed benefi cial outcome 
in comparison with the patients who were given a pla-
cebo (52.4% vs. 45.2%; ratio, 1.34; 95% CI, 1.02 to1.76; 
P=0.04).5  

sICH represents the most signifi cant complication of 
thrombolytic therapy in acute stroke  and it is linked to 
higher morbidity and mortality rate in patients treated 
with rt-PA. BothNINDS and ECAS III studies have shown 
a signifi cant increase of overall incidence of intracerebral 
hemorrhage in patients treated with rt-PA in comparison 
with the placebo group (NINDS 11.9% vs.3.5%; ECAS III 
27% vs.17.6%).4,5

sICH incidence was higher in rt-PA group  (NINDS 6.4% 
vs. 0.6%; ECASS III 2.4% vs. 0.3%).4,5 Certain markers are 
useful in the assessment of ICH hemorrhage caused with 
rt-PA in everyday clinical practice. They includestroke 
severity, higher blood pressure before treatment, history 
of diabetes mellitus and atrial fi brillation, older age, low 
level of thrombocytes in blood, usage of anti-thrombo-
cyte therapy except aspirin before stroke occurrence and 
early signs of infarct changes at the baseline of CT.6

Intracerebral hemorrhage related to rt-PA does not nec-
essarily produce neurological and functional deteriora-
tions. Hemorrhagic infarction types(HI) 1 and 2 repre-
sent a marker of early successful recanalization which 
leads to reduced infarct size and improved clinical out-
come.8

Data analysis showed that, in our study, sICH group was 
composed from all of the PH 2  patients and only one PH 
1 patient, suggesting that HI type 1 and 2 patients did not 
deteriorate despite experiencing hemorrhagic complica-
tions. In this regard our research support the statement 
that hemorrhagic infarctions type 1 and 2 are strongly 
linked to good clinical outcome in patients treated with 
rt-PA. 

Post-analysis of ECASS II data has confi rmed the impor-
tance of the extent of hypoattenuation on the baseline 
CT, as a factor for signifi cant hemorrhagic transforma-
tion in patients treated with rt-PA. Older patients and 
those who have used aspirin before stroke are at higher 
risk for sICH .9

Mean door–to-needle time (DTN) of 51 minutes ideally 
fi ts into the recommendations for treatment of all pa-
tients within an hour from arrival to emergency room.10

Therapeutic effi  ciency of rt-PA in treatment of acute is-
chaemic stroke is highly time dependent. Fonarow et 
al.11 suggested that rt-PA therapy from 77 to 67 minutes 
after acute stroke gives good clinical results.11

The authors of the article have mostly relied on the re-
sults of the NINDS and ECASS III studies, since the re-
sults of these studies are largely responsible for the crea-
tion of ongoing rtPA treatment protocols. This provides 
the usage of thrombolysis and treatment effi  ciency due 
to the expended time window and giving of rtPA to wid-
er stroke population. The aim of the study was to check 
through clinical research and receive feedback from clin-
ical practice based on the ECASS III recommendations.

Conclusion

If recommendations are followed,thrombolytic treatment 
is benefi cial to stroke patients with acceptable proportion 
of hemorrhagic adverse events.

Adverse outcome of hemorrhagic complications treat-
ment is found in patients with symptomatic intracerebral 
hemorrhage.

Thrombolytic therapy is safe if performed in specialized 
institutions, following the existing clinical guidelines 
made by educated expert teams of doctors.
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Hemoragične komplikacije trombolitičke terapije – 

osmogodišnje iskustvo banjalučke Univerzitetske bol-

nice-Jedinica za moždani udar

SAŽETAK

Uvod. Intravenska tromboliza sa rekombinatnim aktivatorom plazminogena je dokazano korisna za pacijente sa ishemijskim 

moždanim udarom. Intracerebralno krvarenje predstavlja najozbiljniju komplikaciju navedenog liječenja. 

Cilj rada. Cilj ove retrospektivne studije je detaljna analiza intrakranijalnih hemo ragičnih komplikacija liječenih sa rekombinant-

nim tkivnim aktivatorom plazminogena.

Ispitanici i metode. Svi ispitanici intracerebralnog krvarenja su klasifi kovani prema preporukama iz European Cooperative 

Acute Stroke Study protokola Trombolitičkom terapijom liječena su 188 ispitanika. Ukupna incidenca hemo ra  gijskih kom-

plikacija iznosila je 22.3%, a frekvencija intrakranijalnih krvarenja 17%. Učestalost simptomatskog intrakranijalnog krvarenja 

evidentirana je u 6.9% ispitanika, a smrtost poslije trombolize kod 5.3% ispitanika. 

Zaključak. Najčešći uzrok pogoršanja kod pacijenata liječenih rekombinatnim aktivatorom plazminogena je nastanak par-

enhimskog hematoma tip 2. Ostali oblici intracerebralnog krvarenja poslije trombolize nisu dovodili do kliničkog pogoršanja. 

Trombolitička terapija je sigurna ukoliko se prate postojeće preporuke. 

Ključne riječi: moždani udar, tkivni aktivator plazminogena,intrakranijalno krvarenje
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Aspects of Adolescent Reproduc-

tive Health in the Republic of Srpska

ABSTRACT

Introduction. Results of numerous researches have shown that adolescents are 

not well informed about reproductive health.

Aim of the study. Inquire awareness and attitudes of adolescents in relation to 

reproductive health.

Patients and methods. The research was designed as a section study and it 

included 2.635 high school age adolescents from eight regions in the Republic of 

Srpska. Data on level of awareness and attitudes of adolescents about reproductive 

health were obtained by a questionnaire – survey. Methods of descriptive statistics 

were used for describing the sample group and x2 test and non-parametric Fisher’s 

test were used for establishing statistical signifi cance of differences.  

Results. When it comes to reproductive health awareness of adolescents, girls are 

more informed (80%) than boys (20%). About 11% of questioned adolescent are 

familiar with three contraceptive methods and 25% are familiar with two methods. 

The largest number of young people (55%) is familiar with only one contraceptive 

method. Every third adolescent is familiar with syphilis, every sixth is familiar with 

hepatitis and every tenth is familiar with gonorrhea. 

Conclusion. The results obtained in this study indicate the need for more inten-

sive implementation of educational programmes in the fi eld of reproductive health 

among adolescents in the Republic of Srpska. 

Key words: reproductive health, adolescents, awareness, attitudes. 
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Introduction

Bearing in mind  that adolescents are vulnerable, and 
from a demographic point of view the most important 
category of society because they representits future re-
productive potential, the priority task of modern society 
is top reserve there productive health of this population. 
It is also one of the biggest challenges of the 21st century 

in the fi eld of health care. It is based on protection from 
unwanted pregnancy and sexually transmitted diseases.1,2

The possession of knowledge about sexuality, physiology of 
reproduction, contraception, induced termination of preg-
nancy and sexually transmitted diseases are prerequisites 
for formation of correct attitudes related to family planning 
and taking responsibility for their own sexual behavior.



58
Scripta Medica

Vol. 47 • No 1 • April 2016. • www.scriptamedica.com

Results of some studies show that adolescents do not know 
enough about reproductive health, which has an impact on 
the increase in the number of sexually transmitted diseas-
es and unwanted pregnancies. Knowledge is an important 
factorin establishing a certain system of values, forming 
attitudes, creating motivation, but also an important fac-
tor in the decision-making processin many areas of life. An 
integral part of the learning process must be mastering the 
skills that should enable the application of acquired knowl-
edge.

The importance of knowledge was recognized upon de-
fi ning the human and reproductive rights. In fact, one of 
the reproductive rights states that all people are entitled to 
obtain full information and appropriate education relevant 
to the sphere of reproductive health. It is known, however, 
that knowledge it self is not enough for responsible sexual 
behavior. Modern pedagogy emphasizes that it is impor-
tant to develop critical thinking, as well as the opinion for 
the selection and analysis of information. It is necessary 
to provide knowledge simultaneously with the process of 
mastering diff erent cognitive skills.3

Patients and Methods

For the purposes of this study, sample was defi ned as aset 
of elements taken from the population on which the re-
search would be conducted. In our case, awareness and 
the attitudes of adolescents regarding the reproductive 
health were investigated. The database was formed on the 
basis of data collected by a questionnaire. 2635 adoles-
cents of secondary schoolagein the Republic of Srpskaw-
ere surveyed. This pattern was suffi  cient so that research 
results could be generalized to the entire population of 
adolescents within the limits of accuracy of 5%. When it 
comes toterritorial demographic distribution, the size of 
the individual stratumin the sample was determined pro-

portionally to the size and number of secondary schools, 
and the regions of Banja Luka,Bijeljina, Doboj, Zvornik, 
East Sarajevo, Prijedor, Trebinje and Foca were covered.
The methods of descriptive statistics were used to describe 
the test sample and χ2 test and non parametric Fisher (Fis-
cher) test were used for determining the statistical signifi -
cance of diff erences.

Results

The largest percentage (58%) of the total number-
of respondent answers was related to the condom as 
a contraceptive method they know. 26% of surveyed 
people were familiar with the hormonal contracep-
tives, 11% were familiar with the interruption of sex-
ual intercourse, while 6% of young people were not 
suffi  ciently informed or did not answer this question.
The distribution of answers to this question by gender data 
indicated that girls, when compared to boys, were more 
familiar with a large number of (two or three correct an-
swers) contraceptive methods. There was a statistically 
signifi cant diff erence (χ2 =0.0000, p <0.01) between the 
answers of respondents who were familiar with condom or 
interruption of sexual intercourse compared to those who 
were familiar with the hormonal method of contraception.

The largest percentage of the total number of respond-
ent’s answers was about AIDS (47%) and syphilis (17%).
The study indicated that young urban students were 
more familiar with the types of sexually transmit-
ted diseases than their peers from the rural areas.
Young people under the age of 19 on average were equal-
ly informed about sexually transmitted diseasesas young 
people who were 19 or above. A higher percentage of ado-
lescents, 19 years and older, did not answer or stated that 
they were not suffi  ciently familiar with the types of sexually 
transmitted diseases compared with adolescents younger 
than 19 years. (Table 1.)

Out of 2635 surveyed - 1771(67%) did not know the 
answer to the question related to what period of preg-
nancy abortion is allowed in the Republic of Srps-
ka. Only 33% of respondents gave the correct answer.
In answering the above mentioned question (I do not know 
-the rest) there was a statistically signifi cant diff erence 
(χ2 =0.0000, p <0.01) between girls and boys.  (Table 3.)
The largest number of respondents(83%) ans-

we red that they could talk with their parents 
about the dilemmas related to personal life.
Girls (86%), more likely than young men (79%), stated 
that they would talk to their parents about the dilemmas 
related to personal life so, in relation to gender, there 
was a statistically signifi cant diff erence (χ2 =0.0000, p 
<0.01). (Table 2.)

Table1: Distribution of respondents’ answersin relation to the question to list a sexually transmitted disease that they knew

One correct 

answer %

Two correct 

answers %

Three correct 

answers %

Four

correct an-

swers %

I’m not familiar 

enough/no res-

ponse %

Gender Male 46.01 20.18 17.22 4.30 12.29

Female 42.83 19.01 16.58 7.57 14.01



Table 2.: Distribution of respondents’ answers to whether 

they could talk to their parents about the dilemmas regard-

ing the personal life

Yes % No %
No answer      

%

Gen-

der

Male 79.01 20.36 0.63

Female 85.79 13.82 0.39

The largest number of respondents (66%) said they could  
openly talk about sexwith a friend/girlfriend, while the par-
ents were cited by only 14%. Only one of the seven adoles-
cent stated that they could openly talk with their parents 
about sex. In answering this question, there was a statistical-
ly signifi cant diff erence between boys and girls (χ2 =0.0000, 
p <0.01). Percentage of girls who said that they talked about 
sex with their parents was bigger than percentage of boys, 
while young men were more frequently keen to lead such 
discussions with friends.

The largest number of respondents (48%) believed that 
sexual relations in adolescence were normal today and only 
17% think that they carried a lot of risk. A higher number 
of girls (21%) than boys (11%) thought that sexual relations 
in adolescence carried a lot of risk, while 62% of boys con-
sidered that it was normal today. In answering this question 
there was a statistically signifi cant diff erence (by gender χ2 
=0.0000, p <0.01).

“Is love an essential precondition for entering the sexual re-
lationships?” - 61% of respondents said YES, while 38% of 
adolescents found that love was nota necessary prerequisite 
for sexual relations. In answering this question, there was 
a statistically signifi cant diff erence between boys and girls 
(χ2 =0.0000, p <0.01). The percentage of girls who believed 
that love was a necessary prerequisite for sexual relations 
was higher than boys.

From 2635 surveyed, 1978(74%) believed that the responsi-
bility of preventing unwanted pregnancy was common, i.e. 
included both partners. This issue was not contemplated o 
rresponded by 329 (12%) of respondents. Inanswering this 
question, there was a statistically signifi cant diff erence by 
gender (χ2 =0.0000, p <0.01). The percentage of girls who 
believed that the responsibility of preventing unwanted 
pregnancy was common was higher than boys, while signif-
icantly more boys than girlsfelt it was entirely their respon-
sibility.

57% of respondents considered that the deliberate termina-
tion of pregnancy was dangerous and harmful to health. In 
answering this question, there was a statistically signifi cant 
diff erence between boys and girls (χ2 =0.0000, p <0.01). 
Percentage of girls (63%) who believed that the deliberate 
termination of pregnancy was dangerous and harmful to 
health was higher thanthe percentage of boys (49%), while 
young men(46%), more likely thangirls (35%), thought that 
it should be avoided. (Table 3.)

Table 3.: Distribution of respondents’ answerson induced 
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The largest number of respondents (56%) believed that 
having children in adolescence was dangerous for the 
child and the mother. However, 17% of young people justi-
fi ed child bearing in adolescence. A higher number of girls 
(65%) than boys (44%) thought that having children in 
adolescence was dangerous for the child and the mother. 
In answering this question, there was a statistically signif-
icant diff eren ce by gender (χ2 =0 .0000, p <0.01). 80% of 
respondents considered that getting married in the age of 
early adolescence was too early. However, 10% of surveyed 
adolescents had nothing against marriage in adolescence. 
In answering this question, there was a statistically signif-
icant diff erence by gender (χ2 =0.0000, p <0.01). More 
girls (88%) than boys(69%) believed that it was too early 
to get married in the adolescence age, while signifi cant-
ly more boys (21%) than girls (9%) had nothing against 
marri  age in adolescence or believed that it was normal.
43% of the surveyed adolescents would seek advi ce regard-
ing sexual life, contraception or unwanted pregnancy from 
their peers. Only 26% of young pe op le would discuss these 
issues with parents. In a higher percentage,  girls (29%) 
would seek advice from their parents than young men 
(22%), while more boys (48%) than girls (40%) would talk 
with their peers. In answering this question in relation to sex 
there was a statistically signifi cant diff erence (χ2 =0.0000, p 
<0.01). (Table 4.)

Table 4.: Distribution of respondents’ answersto whom they 

would turn to in case they needed advice regarding sexual 

life, contraception and unwanted pregnancy.
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Discussion

Our research has shown that the level of awareness 
of adolescents about reproductive health, responsi-
ble sexual behavior and family planning is insuffi  cient.
According to the survey, when it comes to condom (89%), 
the adolescents had the best knowledge about contracep-
tion. Knowledge of hormonal contraception was signif-
icantly lower (40%), while 16% of adolescents were fa-
miliar withthe interruption of sexual intercourse. Insuf-
fi cient degree of responsibility in sexual behavior is pri-
marily a refl ection of a lack of knowledge about sexuality 
and contraception. An average of 11% of the surveyed ad-
olescents was familiar with three methods of contracep-
tion, with only 25% was familiar with two methods. The 
largest number of young people - 55% was only familiar 
with one method of contraception. The knowledge that 
adolescents receive from the various areas of family plan-
ning is often insuffi  cient and is only informative, while 
lacking essential knowledge of contraceptive methods as 
well as practical mastery of the skills in how to apply var-
ious methods. It is known that there may be a signifi cant 
diff erence between information and knowledge. As more 
complex, knowledge is a factor that determines the lev-
el of taking responsibility for your own sexual behavior. 
Knowledge of sexually transmitted diseasesis limited, 
and relates primarily to AIDS (88%). Only one in three 
adolescent was familiar with syphilis, one in six with hep-
atitis, and every tenth was familiar with gonorrhea. Solid 
knowledge referred to HIV infection, but knowledge of 
sexually transmitted diseases nowadays was much lower, 
which could be associated with decreased sensitivity of 
youth to the problem because there is not threat of mor-
tal end of disease.4 Only 5% of respondents were familiar 
with four or more sexually transmitted diseases, while 
49% of young people were familiar with such infection.
The positive impactof information on responsible behavi-
oris generally expressed in increased perception of their 
own risk. 5

The school hasa very large potential for expansion of pos-
itive ideas about sexuality and responsible sexual behav-
ior among adolescents. The education system of a large 
number of countries in Europeand the US includes some 
form of sexual education for young people. According to 
the fi ndings of research in this area, sexual education in 
schools is often not comprehensive. The biological and 
medical aspects of family planning have the traditional 
advantage in the educational programs of schools,while 
the instructions in behavior, promotion of health and 
learning the skills necessary for the development of re-
sponsible sexual behavior are usually ignored.

The main prerequisite for the formation of proper atti-
tudes related to family planning and taking responsibil-

ity for their own sexual behavior are knowledge about 
sexuality, physiology of reproduction, contraception, 
induced termination of pregnancy and sexually trans-
mitted diseases. Sources of information in these are-
as are numerous, but the messages they convey can be 
unreliable and even completely opposite from the truth.
Most of the surveyed adolescents in this study (43%) stat-
ed that they would seek advice on reproductive health 
from their peers. The respondents were less likely to ob-
tain information about sex from relevant sources - par-
ents, gynecologists, health workers, and more often from 
their peers. Only 26% of respondents said that they ob-
tained information about reproductive health from their 
parents, while only 14% talked openly about sex. The 
information from Abama (Abama) and colleagues have 
shown that 44% of adolescents talk with their parents 
about problems related to reproductive health.6 At the 
very bottom of the list of sources of information of ado-
lescents in the Republic of Srpska are gynecologists and 
health workers (about 14%), which emphasizes the need 
for establishing counseling centers for young people.

The longitudinal study data conducted among Scottish 
adolescents showed that inadequate parental control 
was associated with earlier initiation of sexual activity 
of young people of both genders, and among girls with 
a larger number of partners and rare use of condom.7

The attitude of modern society on the admissibility of 
sexual activity “as long as love lasts” is often misinterpret-
ed, in a way that sexual relations begin “as soon as love 
happens.” In contemporary society, sexual intercourse 
usually marks the beginning of an emotional connection, 
and not, as before, to establish a stable relationship.8

Over 90% of adolescent pregnancies are unplanned and 
unwanted and in more than half of all these cases they are 
ended by induced termination of pregnancy.9Due tothe 
incomplete psychophysical development, induced termi-
nation of pregnancy in adolescence is a very unpleasant 
experience for young girls, and can lead to complications 
after abortions, an increased number of spontaneous 
abortion and premature births in subsequent, desired 
pregnancies, even the secondary infertility.10

A large numberof young people have a uniqueopportuni-
ty to acquire knowledge and skills related to sexuality and 
reproductive health in the school. During childhood and 
youth learning and education is intense, and allows the 
development of physical and cognitive skills, knowledge 
and shaping values, attitude sand beliefs.

Conclusion

Based on the results of the research conducted for this 
study, it can be concluded that there productive health 
of young people in the Republic of Srpska is endan-



gered. This is due tothe lack of knowledge of adoles-
cents about sexuality, contraception and sexually trans-
mitted diseases. The most common sources of relevant 
knowledge, namely peers and parents,are improper.
There is no system of social measures that would help 
young people to channel their sexuality. Parents take pas-
sive attitude, and school and health workers are not suf-
fi ciently engaged.  Education about sexuality, physiology 
of reproduction, contraception benefi ts and risks of the 
deliberate termination of pregnancy, as well as diseases 
that are transmitted through sexual contact, including 
the application of preventive measures, are the most im-
portant components in the adoption of responsibility in 
sexual behavior, as well as in reducing problems of un-
wanted pregnancies and sexually transmitted diseases.  

References

1. Godeau E, Gabhainn SN, Vignes C, Ross J, Boyce W, Todd.Con-
traceptive Use by 15-Year-Old Students at Their Last Sexual Inter-
course. Arch Pediatr. Adolesc Med., 2008; 162(1): 66−73.

2. Narringa F, Wydlerb H, Michauda PA. First sexual intercourse 
and contraception: a cross-sectional survey on the sexuality of 16-
20 years-olds in Switzerland. Schweiz Med Wochenschr, 2000; 
130(40): 1389−98.

3. Rašević M. Obrazovanje mladih za zaštitu reproduktivnog zdrav-

lja. Zbornik Instituta za pedagoška istraživanja, 2006; 38(2): 472 
– 485.

4. World Health Organization. Global Strategy for the Prevention 
and Control of Sexually Transmitted Infections 2006−2015. Ge-
neva, WHO, 2006.

5. Johnson R, McCaul K, Klein W. Risk Involvement and Risk Per-
ception Among Adolescents and Young Adults. Journal of Behav-
ioral Medicine, 2001; 25(1):67-82. 

 http://dx.doi.org/10.1023/A:1013541802282

6. Abama JC, Martinez GM, Mosher WD, Dawson BS. Teenagers in 
the United States: sexual activity, contraceptive use, and child-
bearing. National Center for Health Statistics. Vital Health Stat., 
2004; 23: 24-31. 

7. Wight, D. et al. Parental Infl uences on Young People’s Sexual Behav-
ior. A Longitudinal Analysis. Journal of Adolescence, 2006; 29(4): 
473-494. http://dx.doi.org/10.1016/j.adolescence.2005.08.007
PMid:16213580

8. Sedlecki K. Ponašanje i stavovi adolescenata relevantni za repro-
duktivno zdravlje. Stanovništvo, 2001; 39 (1 – 4): 91 – 117.

9. SedleckiK.Reproduktivnozdravljemladih. Službeni glasnik, Be-
ograd, 2002.

10. StankovićB. Socijalni uticajii reproduktivno zdravlje adolescenata. 
Sociološki pregled, 2007; 41 (3): 327 – 350 . 

Aspekti reproduktivnog zdravlja adolescenata u 

Republici Srpskoj

SAŽETAK

Uvod. Rezultati velikog broja istraživanja pokazuju da adolescenti nisu dovoljno informisani kada je riječ oreproduktivnom zdravlju.

Cilj rada. Ispitati informisanost i stavove adolescenata u vezi s reproduktivnim zdravljem.

Ispitanici i metode. Istraživanje je dizajnirano kao studija presjeka kojom je obuhvaćeno 2635 adolescenta srednjoškolske 

dobi iz osam regiona Republike Srpske. Podaci o znanju i stavovima adolescenata o reproduktivnom zdravlju prikup ljeni su 

putem upitnika – ankete. Za opisivanje ispitivanog uzorka korišćene su metode deskriptivne statistike a zautvrđivanje statističke 

značajnosti razlika, korišćenje χ2 test i neparametarski Fišerov (Fischer) test. 

Rezultati. Kada je riječ o informisanosti adolescenata o reproduktivnom zdrav lju, djevojke su mnogo bolje informisane (80%) 

od mladića (20%). Tri metoda kontra cepcije poznaje u prosjeku 11% anketiranih adolescenata, a za samo dva metoda zna 25%. 

Najveći broj mladih – 55% poznaje samo jedno kontraceptivno sredstvo. Tek svaki treći adolescent zna za sifi lis, svaki šesti za 

hepatitis, a svaki deset i zna zagonoreju.

Zaključak.  Rezultati dobijeni ovim istraživanjem upućuju na potrebu intenzivnijeg sprovođenja edukativnih programa u oblasti 

reproduktivnog zdravlja među ado lescentima u Republici Srpskoj.

Ključne riječi: reproduktivno zdravlje, adolescenti, informisanost, stavovi.
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Laser Safety in Dentistry

ABSTRACT 

Safety, mainly patient safety, has become the foundation upon which all other as-

pects of quality health care are built. Since lasers are progressively used in various 

fi elds of dentistry, laser safety issues have recently become of great importance. 

Lasers are considered effective but potentially hazardous to the patients, due to 

their improper use and lack of laser safety awareness. Assuming that use of lasers 

in dental practice will gradually increase, the aim of this study is to introduce the 

basics on laser safety in dentistry. Study also serves as a reminder for colleagues, 

who are or will be laser users, on potential laser hazards, laser safety measures and 

ways to ensure and improve patient safety in laser dentistry. 
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Introduction

Lasers are a common and essential part of modern med-
icine, dentistry and everyday life.1 In dentistry, lasers 
have been effi  ciently used for more than three decades 
for diagnostics, surgery and therapeutic applications.2 Al-
though the advantages of dental lasers are widely report-
ed,2 it is well known that these advantages are also con-
sidered  potential hazards and signifi cant safety threats.3  
Dental practitioners and personnel, as well as patients, 
may suff er from inappropriate use of lasers. 

To put it simply, safety is “freedom from accidental inju-
ry” and patient safety is “prevention of harm to patients”. 
Patient safety has become the focus of healthcare profes-

sionals and general public interest with the publication 
of the Institute of Medicine (IOM), where it was clearly 
stated that more people die each year in American hos-
pitals as a result of preventable medical errors than in 
motor-vehicle accidents, from breast cancer or AIDS.4 
As a result, Australia, New Zealand, Great Britain and 
Canada stated that 10% of the hospitalized patients suf-
fered from medical error.5-8 Therefore, these and many 
other countries have made signifi cant eff ort to improve 
patient safety and to promote use of health care practices 
that reduce the risk of harm resulting from the process-
es, systems, or environments of care. Up to the present 
time, the majority of the available literature is related 
to patient safety in hospitals, but this issue is becoming 



more and more interesting for the dental health care, as 
well. 9,10

Although laser-related accidents may vary in origin, they 
are characterized by several common elements; almost 
all involve at least some carelessness and lack of laser re-
lated knowledge and safety awareness.1,11,12 In the study 
conducted by Moseley, 67% of reported laser-related ac-
cidents were related to practitioners’ error, and therefore 
considered preventable.13 Accordingly, complete protec-
tion against accidental laser-related injury is possible, 
provided that the practitioner is highly familiar with the 
characteristics of the laser and its mode of employment, 
properly trained in laser safety and follows laser safety 
standards and regulations.1,10 With expansion in future 
application, it is expected that number of potential laser 
users will continue to grow, so must concerns for laser 
safety, too. This study should also serve as a reminder 
for colleagues, who are or will be laser users, on potential 
laser hazards, laser safety measures and ways to ensure 
and improve patient safety in laser dentistry. 

Laser hazards and safety measures

Laser hazards are generally divided into beam hazards 
and non-beam hazards.3 Beam (direct) hazards are eye/
skin injuries, whereas non-beam (indirect/associated) 
hazards are results of the laser interaction with materials 

within the surgical environment, including laser plume 
hazards, fi re hazards and electrical hazards.3 These haz-
ards aff ect dental practitioners, personnel as well as pa-
tients.

Direct hazards - Eye/skin injuries: Laser irradiation is 
mainly hazardous to the eye and, up to the present time, 
the majority of laser-related injuries described in the lit-
erature has been ophthalmic.1,14 Individuals with eye (oc-
ular) laser injuries experience a variety of symptoms due 
to the wavelength of laser device and the specifi c location 
of the injury within the eye (Table 1.). Most individuals 
exposed to laser emissions in the visible spectrum com-
plain of glare or dazzle. Even though the symptoms will 
only last for several minutes, during this refractory time, 
an exposed individual is visually handicapped (driving a 
vehicle, reading, etc.). Depending on the laser intensity 
and wavelength, exposure to laser light may have tempo-
rary or permanent eff ects.15 Therefore, every practitioner 
using dental lasers is required to wear protective eyewear 
(spectacles or goggles) that can protect the eyes from 
direct exposure to a laser beam (looking directly at the 
laser source), as well as from the scattered or refl ected 
laser light (by a mirror or nearby objects). Patients and 
personnel who may be exposed to direct beams, specular 
and/or diff use refl ections must wear protective eyewear 
selected according to the specifi c type of laser. 14,15 

Accidental skin exposure to laser energy is another po-
tential hazard. The skin is usually much less sensitive to 
laser light than the eye, but excessive exposure to laser 
radiation of high energy can cause short- and long-term 
eff ects similar to sunburns, especially to anesthetized or 
sedated patients.16 

Indirect/associated hazards - Laser plumes: Laser 
plumes are products of laser-tissue interaction during 
laser surgical procedures and are recognized as poten-
tially hazardous. Besides vapors, smoke and particulate 
debris, plume can contain biological contaminants gen-
erated by laser, such as carcinogens, mutagens, irritants, 

fi ne dusts, viral DNA molecules, such as human papil-
lomavirus (HPV) and human immunodefi ciency (HIV) 
DNA molecules, blood parts, viable bacterial cells and 
spores.17-22 Furthermore, plume can contain various toxic 
gases such as carbon monoxide and polyaromatic hydro-
carbons and chemicals such as formaldehyde, acrolein 
and benzene.21 In vivo studies have demonstrated that 
laser plume debris contain easily spreading particles and 
gases that are hazardous to the respiratory tract causing 
eye, nose and throat irritation, nasal congestion, bronchi-
olitis, congestive interstitial pneumonia and emphysema 
in rat lungs exposed to laser plume for diff erent period 
of time.21 Furthermore, it is stated that laser plume can 

Table 1. Basic characteristics of major lasers in dentistry (class IV)

Active medium Type of lasers/wavelenghts Emissions Organs effected

Gas lasers Carbon dioxide (CO2) / 9.3/10.6 nm

Helium-Neon (He-Ne) / 637 nm

Argon / 457-514 nm

far infrared

visible red

visible blue/green

cornea; skin

retina

retina

Diode lasers Ga-Al-As / 670-830 nm

Ga-As / 840, 904 nm

In-Ga-As / 980 nm

visible red/near infrared

near infrared

retina, lens, skin

Solid state lasers Ho:YAG / 2080 nm

Nd:YAG / 1064 nm

Er:YAG / 2940 nm

Er,Cr:YSGG / 2940 nm

near infrared

mid infrared

cornea, aqueous, lens, skin

retina, lens, skin

cornea, aqueous, lens, skin
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also cause potential bacterial and viral dissemination and 
infection.20, 22 Therefore, it is necessary to effi  ciently avoid 
laser plume with safe laser operational procedures. Gen-
eral precautions for controlling gaseous and particulate 
emissions from laser surgery should be the following: 
the usage of protective equipment (protective clothing, 
gloves, laser goggles and appropriate respirators), proper 
ventilation (operating room wall suction), smoke evacu-
ation and fi ltration.23 

Indirect/associated hazards - Fire hazards: This type 
of patient safety issue is rare, but real.24 Fires caused 
by lasers, in oxygen- or nitrous oxyde-enriched enviro-
ment can ignite even a fi re-resistant materials, including 
a patient, consequently producing serious and fatal re-
sults.25 Laser fi re hazards can be successfully prevented 
by ongoing education, a discussion of risks and detailed 
predetermined procedures for fi re prevention and extin-
guishment.25 

Discussion

Patient safety should be more in focus in laser dentistry 
and a stone corner of quality dental health care. Possible 
explanation for minor interest for patient safety in gener-
al dentistry could lie in the fact that the harm produced in 
dentistry is generally considered less severe (compared 
to hospitals); that there is a great dispersion of dental 
clinics making data collection diffi  cult; that dental clin-
ics are mostly privately owned and private practitioners 
are afraid that reporting an adverse events can aff ect the 
profi ts of the clinics.26 Nevertheless, in order to minimize 
the risk and improve patient safety in laser dentistry, es-
tablishing a system with focus on safety, which includes 
all participants in the process, is dominant. Problems 
arise because during daily practice, time pressure, haste, 
acquired habits, fatigue and inertia sometimes obliterate 
this common sense. As aspects of general organizational 
culture have been found to be strongly related to safe-
ty climate, strategies that promote group orientation 
and reduce the infl uence of hierarchy, such as the use 
of multidisciplinary team training, continuous quali-
ty improvement tools and innovative human resources 
practices and policies, are supported as making posi-
tive contributions. Developing and introducing team re-
source management programs and evidence-based clini-
cal interventions, ongoing eff orts to minimize variations 
among health care settings and the sharing of successful 
experiences are also suggested to be benefi cial.

Some of the suggestions are: 

1.  Enacting legal requirements regarding safe use of la-
ser: Enactment of a law specifi cally targeting lasers, 
describing their classifi cations, laser hazards, physi-

cal and technical requirements for safe use of lasers 
(such as: environment, access, laser safety features 
(Table 2.), risk assessment and precautionary meas-
ures), appointment of an authorized person, etc.

2.  Adopting safety and quality standards in laser den-
tistry: Safety and quality standards in laser dentistry 
could lead to further improvement of patient safe-
ty and quality of care. Regulators and accreditation 
bodies can defi ne minimum patient safety standards 
and performance levels for healthcare profession-
als and organizations in licensing, certifi cation, and 
accreditation processes. Standards should, at least, 
cover the fi ve risk areas toward which risk-reduc-
tion strategies should be directed in laser dentistry. 
These are: leadership process and accountability, 
competent and capable workforce, safe environment 
for staff  and patients, clinical care of patients, im-
provement of quality and safety (Joint Commission 
International Consulting, International essentials of 
health care quality and patient safety, 2008, Joint 
Commission International).

Table 2. Recommendations on safe use of lasers

SAFE ENVIROMENT

•  Labeling of the place where laser is in use

• Door, windows and non-refl ective surface furniture

• Safe place for laser key and laser accessorize

• Easy access to fi re extinguishers

• Protective eyewear

• Laser safety offi cer

• Further laser education and training

• High volume suction

• Local rules in the dental offi ce

LIMITED ACCESS

• Key or password protection to prevent the laser from 

being operated when authorized personnel are not present 

• Locked unit panels to prevent unauthorized access to 

internal machinery

SAFETY FEATURES OF LASERS

• Delayed response from the foot switch 

(to prevent accidental operation-unintentional stepping on 

the foot switch) Delayed response from the foot switch 

(to prevent accidental operation-unintentional stepping on 

the foot switch) 

• Remote interlocks (a connection between a closed door 

and the laser)

Should the door be opened during laser operation, the re-

mote interlock will shut down the laser 



• Emission port shutters to prevent laser emission until the 

correct delivery system is attached 

• Emergency stop switch or button – 

visible and easily located so that the laser can be shut 

down in an instant 

• Control panel and display to ensure correct emission 

parameters 

• Audible sound that is distinctive to the laser when it is in 

operation 

• Visible signs on the laser, such as lights which warn 

whether the laser is in standby mode or is being used

 3.  Providing suffi  cient education and training: Proper 
education and training of personnel that uses la-
sers are basic requirements. Up to the present time, 
number of organizations, such as American Society 
for Laser Medicine and Surgery, Laser Institute of 
America and Rockwell Laser Industries, have pub-
lished guidelines or printed materials on the safe use 
of lasers. An emphasis should be put on laser safety 
education in medical schools’ and dental faculties’ 
curriculum. Also, professional societies should pro-
vide continuous education on patient safety in la-
ser dentistry, conduct research, set evidence-based 
practice guidelines, disseminate information and 
communicate about patient safety with their mem-
bers and the public.

4.  Appointment of laser safety offi  cer (LSO): LSO holds 
authority and responsibility to monitor and enforce 
the control of laser hazards, to evaluate laser hazards 
and implement standard operating procedures. LSO 
is strongly recommended wherever dental lasers are 
used. Taking into consideration the experience of 
countries in which the appointment is mandatory, 
LSO should not be the person who uses the laser (not 
a dentist, but a dental technician). 

5.  Reporting laser-related adverse events: The average 
number of reported       laser-related adverse events 
in USA is 35 per year. Although practitioners are 
highly encouraged to report laser-related adverse 
events, general fear is that most of these adverse 
events and near-misses go unreported.27 Neverthe-
less, reporting of laser-related adverse events should 
be professional and, furthermore, a personal moral 
responsibility of every dental practitioner. Good ex-
ample is Dr. Decker, who made a report on laser-re-
lated injury he suff ered himself, in order to remind 
his colleagues of the consequences of careless action, 
and hopefully, increase vigilance.28 Special attention 
should be given to the collection of adverse events 
data, in order to enable proper surveillance and eval-
uation by professional societies, further making data 
transparent to all laser users. 

These simple steps allow us to create conditions to secure 
and improve patient safety in dental ambulances and 
clinics using lasers. Anyone who uses lasers or is respon-
sible for potentially hazardous laser equipment should be 
properly educated about safe use of lasers. Furthermore, 
they should understand the nature of risks caused by la-
sers, procedures which need to be applied in order to mit-
igate risks and to reduce the incidence of adverse events 
and errors by reporting the adverse events.

Systematic approach and involvement of interested par-
ties in this fi eld are crucial. 
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Sigurna primjena lasera u stomatologiji

SAŽETAK

Sigurnost, naročito pacijenata, postaoje temelj na kojem su izgrađeni svi ostali aspekti kvalitete zdravstvene zaštite. Budući 

da se laseri postupno koriste u raznim područjima stomatologije, lasersko pitanje sigurnosti od nedavno je postalo od 

velike važnosti. Laseri se smatraju djeletvornim, ali zbog nepravilne upotrebe i nedostatka sigurnosti poznavanja terapijskih 

mogućnosti lasera, smatraju se i potencijalno opasnim za pacijente. Uz pretpostavku da će se upotreba lasera u stomatološkoj 

praksi postupno povećati, cilj ovog rada je predstaviti osnove o sigurnosti lasera u stomatologiji. Studija je takođe namjenjena 

kolegama koje koriste ili će koristiti laser u dentalnoj medicini kao podsjetnik opotencijalnim opasnostima lasera, sigurnosnim 

mjerama i načinima da se objezbjedi i poboljša sigurnost pacijenata u stomatologiji.

Ključne riječi: zubni laseri, opasnosti lasera, sigurnost lasera 
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Cancer Development

ABSTRACT

Head and neck cancers (HNC) are a heterogeneous group of diseases. 

Histopathological, these are head and neck squamous cell carcinoma (HNSCC) 

epithelium of the skin, mucosa of the upper aerodigestive tract, pharynx and larynx. 

HNSCC is the fi fth leading cause of cancer worldwide. The most important risk factors 

are alcohol and smoking. In the recent years, the studies have been conducted in 

order to prove the role of HPV in HNSCC carcinogenesis. The prevalence of HPV 

in HNSCC is 30%. HPV is often detected in biological materials of males. People 

with HPV positive HNSCC respond better to treatment and have a better treatment 

outcome than patients with no proven HPV. In the future, HPV should be the marker 

that will infl uence the choice of therapy in patients with HNSCC, but also the factor 

that will indicate the outcome of this malignancy in the human population.
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Introduction

According to the modifi ed Borst´s defi nition „Tumor is 
local, atypical, autonomous and continual  growth tis-
sue“.1 Head and Neck cancer (HNC) are heterogeneus 
group of diseases. Histopathologically, these are head 
and neck squamous cell carcinoma (HNSCC)  epithelium 
of the skin, mucosa of the upper aerodigestive tract, phar-
ynx and larynx.2HNSCC is the fi fth leading cause of can-
cer worldwide.3 It is estimated that the annual occurrence 
of HNSCC is around 560.000 new cases, with the deadly 
outcome of 301.000 people.4 In recent decades, the risk 
of HNSCC has increased in developing countries.5 In the 

Unitated States (US), the increased incidence of HNSCC 
among young people, men and whites was recorded.6,7 
According to SEER Database (Cancer statistics rewiew 
1975-2010),8 the illness rate in white and black women 
and men during 2010was 10.79:100.000, while the mor-
tality was 2.47:100.000. HNSCC is more frequent in old-
er men  (>65 yeras of age), and it often aff ects pharynx,9 

tongue and tonsils.5

Human Papillomaviruses and HNSCC

Various factors are included in etiopathogenesis of the 
head and neck carcinoma. In 75%, the most important 
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risk factors are alcohol and smoking (over 20 cigaretas 
per day).7 In recent years, studies referring to the involve-
ment of HPV in HNSCC pathogenesis, have been con-
ducted.8

HPVs are a group of double stranded, nonenveloped 
DNA viruses. HPV genome is consisted of circular DNA 
with the length of 8000bp. It is divided into: E region 
(early) with gene for E6 i E7 oncoproteines, E2 transcrip-
tional factor, helicasa gene E4,E5, E1 i E2 genes; L region 
(late) which encodes capsid proteins L1 i L2; LCR (long 
control region) for viral replication and gene expression 
(Figure 1.). 

Figure 1. HPV genome (taken from Hadžisejdić, Ita, Magda-

lena Grce, and Blaženka Grahovac. “Humani papiloma virus 

i karcinom cerviksa: mehanizmi karcinogeneze, epidemi-

ologija, dijagnostika i profi laksa.” Medicina Fluminensis 46.2 

(2010): 112-123.

There are more than 150 HPV types grouped in low (6, 
11, 40, 42, 43 i 44) and high (16, 18, 31, 33, 35, 39, 45, 51, 
52, 56, 58, 59, 66 i 68) risk viruses.HPV is a virus that 
causes hyperplastic, papilomatosis and mamilla chang-
es on squamos epithelium of skin and mucosa.9It can be 
present in healthy oral mucosa. HPV is well established 
cause of cervical cancer,5 and due to the similarity of mu-
cosa of anogenital and oropharngeal tissue, it is based on 
correlation between HPV and HNSCC.

In high-risk HPV infection, E6 and E7 oncogenes cause 
degradation of p53 and retinoblastoma (Rb) tumor sup-

presor genes,inducing genomic instablity, reducing the 
cell´s ability to respond to cell proliferation and DNA 
damage, leading to genetic instability so that they inter-
fere with controlling spots of cell cycle and hence they 
prevent apoptosis, causing the futher mutation accumu-
lation and the absence of DNA reparation. The low-risk 
types of HPV display a low affi  nity towards domestic su-
pressing genes so these infections are self-limiting and 
without consequences.4

The prevalence of HPV in HNSCC is around 30%. This is 
the consequence of diff erent geographical sites, sample 
size, diet, sexual bahaviour, various detection techniques 
for HPV. A variability in detection of HPV can be the re-
sult of diff erent sampling methods such as biopses, oral 
rinses, scrapes, fresh tissue or formalin-fi xed parrafi n 
embedded tissue (FFPE).4

Gillison and colleagues10found HPV in 25% of HNSCC, 
with the most comon type being HPV 16. Patients with 
HPV-positive tumours had better survival rate compared 
to people with HPV-negative tumours. The clinical and 
histopathological presentation of HPV positive was dis-
tinct compared to HPV-negative cancers. HPV-positive 
cancers were characterized by lower tumor size,non-
keratinizing and poor tumor diff erentiation.10

Oral and oropharingeal squamous cell cancers are the 
sixth most common malignancy worldwide. The major 
incidence rate was shown in India and Southeast Asia 
due to the risk factor betel quid-chewing.11 During 2008, 
around 400.000 patients with orofacial cancer was regis-
tered, with the deadly outcomeof 223.000.11 Study which 
included 23 countries showed the highest incidence of 
oropharyngeal cancers in France, Slovakia and the Unit-
ed Kingdom.10

In recent years, the incidence of HPV-positive oropharyn-
geal cancers is increasing, but is decreasing for other 
head and neck cancers.12 Results from the study conduct-
ed in the US showed that theHPV type 16 was the leading 
cause of oral infection.12  The fact was that the number 
of HPV-positive cancers increased in patients who had 
denied the alcohol and tobacco consuption.7

According to Kreimer et al.13, the incidence of  HPV in 
HNSCC was 23.5% for oral cavity cancer, 24% for laryn-
geal cancer, where in the cancer prevalence was similar 
in both sexes. Murray et al.14 found the HPV to be more 
common in precancerous lesions (leukoplakia, lichen, 
etc.). Murray  et. colleagues9  detected HPV in 25% of pa-
tients with oropharyngeal cancers, while the study from 
Asia confi rmed the incidente of oral cavity carcinoma 
to be 66%-100%.9 This leads us to the conclusion that 
combination of HPV, dietary habits and genetic predis-
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position leads to formation of malignancies.The results 
of these studies diff er from the data obtained by the re-
search in South Africa, where the incidence of HPV-posi-
tive oral cavity cancer ranged from 0% to 11.9%.12

In theirmeta-analysis, Termine and colleagues3 reported 
that the prevalence of HPV in the oral cavity carcinoma 
was 38.1%, the result which was reached by the analysis 
of 47 studies that included analysis of samples for 3583 
patients worldwide. 

In recent years, number of base tongue and tonsilas-
cancers isincreasingm, and in more than 70% of cases is 
more common in men.The decrease in smoking tenden-
cy is found among these patients too.15  Kreimer et al13 
reported that the prevalence of HPV  in oropharyngeal 
cancer in North America was 47%, 46%  in Asia and 28% 
in Europe.This diversity can be  linked to the method of 
sampling, method  for HPV detection in biological ma-
terial, but it depends on anatomical localization of the 
sample. It has beenproven that HPV is detected in fresh 
tissue in signifi cantly higher percent then intissues em-
bedded in paraffi  n.4 DNA of tissues embedded in paraffi  n 
are eventually fragmented, and in such condition, it is 
diffi  cult to prove it. Therefore, it is recommended to use 
tissue embedded in paraffi  nfor fi ve years the most. In or-
der to avoid errors in the analysis rate of HPV prevalence 
for head and neck tumors, it is important to know the 
anatomical part the tissue samples originate from. In the 
study conducted in Slovenia on the sample of 62 patients, 
in which the presence of HPV was proven in 8.4% of pa-
tients, the detection was performed by Polymerase chain 
reaction(PCR) from paraffi  n blocks.16 PCR method can 
not determine whether HPV is integrated into the human 
genome or in episomal form. Therefore, Reverse tran-
scription polymerase chain reaction (RT-PCR), which 
indicates the activity of the virus,should be performed  
to confi rm its association with malignant alteration of 
cells.4 This is technically demanding and time-consuming 
method, which is why HPV is often detected with con-
ventional PCR methods and nested PCR. Often, this is 
the reason for false-positive results and there is a risk of 
contamination with HPV from the surrounding healthy 
tissue. Following types of HPV: 2, 6, 7, 11, 13, 16, 18, 31, 
33 and 35 were discovered in healthy oral cavity mucous.
Signifi cance of HPV presence in healthy mucosa is un-
known for now. 24 diff erent HPV types - 1, 2, 3, 4, 5, 6, 
7, 10, 11, 13, 16, 18, 31, 32, 33, 35, 39 , 45, 51, 52, 55, 56, 
57, 58, 59, 66, 69, 72 and 73 were detected in benign and 
malignant head and neck lesions.16

It has already been noted that, in the last 20 years, the 
incidence of the oral cavity and oropharynx cancer has 
increased, while the trend of smoking has decreased. Due 
to the above mentioned, the studies were conducted in 
order to confi rm the link between tobacco and HPV with 

HNSCC. The increased incidence of oral cancers, usually 
in men younger than 60 years, who did not belong to the 
group of high risk patients was noted,7 which could be 
linked to the change of sexual behavior.

HPV in HNSCC is an important prognostic marker that 
can indicate the outcome of treatment. Regardless to  in-
terdisciplinary approach to treatment, the mortality rate 
fot  this disease has not changed for the last 40 years. 
According to some studies, fi ve-year survival ranges from 
40% to 50%.3 Therefore, in the future, HPV may be the 
factor that infl uences the choice of therapy. There is also 
a new RNA-scope test, HPV test techniques and in situ 
hybridization, which detects E6 / E7 mRNA of up to 18 
high-risk types. This test is not for the clinical use. There 
is a correlation among p16 expression and HPV positive 
oropharyngeal cancer. However, according to some au-
thors, p16 is not reliable to be specifi c for the oncogenesis 
caused by HPV.

Conclusion 

Currently, HPV is the most important etiological cause of 
cervical cancer, but this has not been proven for HNSCC 
yet.Regardless of this, in the future, HPV should certainly 
be the  marker that will aff ect the choice of therapy in pa-
tients with HNSCC, and also the factor that will indicate 
the outcome of this malignancy in the human population.
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Značaj humanih papiloma virusa u nastanku 

karcinoma glave i vrata

SAŽETAK

Karcinomi glave i vrata su heterogena grupa oboljenja. Histopatološki, to su planocelularni karcinomi pločasto slojevitog epitela 

(engl. HNSCC) kože glave i vrata, sluznica gornjeg aerodigestivnog trakta, farinksa i larinksa. HNSCC je peti najčešći maligni 

tumor kod ljudi širom svijeta. U najvećem broju slučajeva HNSCC se dovodi u vezu sa konzumacijom alkohola i duvana. 

Poslednjih godina rađena su istraživanja čiji je cilj bio dokazati ulogu humanih papiloma virusa (HPV) u karcinogenezi HNSCC. 

Prevalenca HPV-a u HNSCC je oko 30%. HPV je češće detektovan u biološkom materijalu osoba muškog pola. Osobe sa HPV 

pozitivnim HNSCC bolje reaguju na terapiju i imaju povoljniji ishod liječenja u odnosu na pacijente kod kojih nije dokazan HPV. 

U budućnosti, HPV treba da bude marker koji će uticati na izbor terapije kod oboljelih od HNSCC, ali i faktor koji će ukazati na 

ishod ovog malignoma kod pacijenata.

Ključne riječi: HPV, karcinom glave i vrata, dijagnostika
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CASE REPORT

Synchronous Resection of Liver 

Metastasis and Rectal Cancer by 

ALPPS Technique

ABSTRACT

So far, ALPPS (Associating liver and portal vein partition ligation for staged hepatec-

tomy) operation has been performed only as an individual procedure in big special-

ized centers in developed countries. ALPPS is two-stage curative hepatectomy for 

which indication is inadequate, the so-called, future liver remnant (FLR).

In the case report, we described the case of 63-year-old patient with verifi ed colorec-

tal cancer and large metastases in the liver, to whom we conducted simultaneous 

resection of the rectal cancer and liver metastases using the ALPPS technique with 

good clinical results.

Keywords: ALPPS, liver metastases, adenocarcinoma of the rectum

 (Scr Med 2016:47:71-73)

doi:10.18575/msrs.sm.e.16.13
UDK: 616-006.6

COBISS.RS-ID: 5700632

Introduction

Extensive/bilobar liver metastases require extensive 
resections which can be performed when the FLR is 
more than 27-30% of total volume. ALPPS operation is 
required to achieve a certain and adequate FLR hyper-
trophy and safe sequential hepatectomy, that is, a com-
plete separation of the diseased and the healthy liver pa-
renchyma with a complete disconnection of the venous 
and preservation of the arterial circulation is necessary. 
ALPPS step 1 is a separation of the diseased liver (DL) 
and FLR while the step 2 is a removal of the DL between 
7 – 21st day.

Case report

Colonoscopy performed on 63-year-old man showed 
that he had stenotic infi ltrating mass in the rectosigmoid 
junction that was histopathologically G2 adenocarci-
noma. CT scan revealed a large metastasis in the liver, 
which occupied V, VI, VII, VIII and partially I, IVA and 
IVB segments (Figure 1.).

Figure 1. CT scan of a patient with liver metastases
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Due to intestinal obstruction risk, oncological consilium 
proposed relatively immediate surgical treatment. We 
did the anterior proctosigmoidectomy, total mesorectal 
excision and stapling colorectal anastomosis.

By mobilization and exploration of the liver using intra-
operative ultrasound, we found that the tumor exceeded 
the center line of the liver for about 1 cm in the zone of 
segments I and IVb, without infi ltration of large vessels 
and small FLR. We decided to conduct ALPPS proce-
dure, a complete separation of DL and FLR with liga-
tion of the portal vein on the side of the tumor, hoping 
that FLR hypertrophy would occur and that a colorectal 
anastomosis would be suffi  cient. After cholecystectomy 
and resection of all accessory hepatic veins, we started 
to perform dissection of portal structures. The right he-
patic artery and the right bile duct were preserved, and 
the right portal vein was ligated. The liver parenchyma 
was divided on the border of diseased and healthy using 
the “Kelly Crash” technique. Transversal middle hepatic 
veins and their branches were clipped and resected, and 
main hepatic veins were preserved (ALPPS step 1.) The 
surface of healthy FLR and the rest of DL were treated 
with hemostyptic fi brillar (Figure 2.).

Figure 2. Operational fi nding - ALPPS stage 1- separated 

diseased and healthy liver parenhyma

The patient received two doses of whole blood on the day 
of surgery and one dose on the postoperative day 4.

On the postoperative day 3, CT liver volumetry was done: 
TLV (total volume of the liver) was 2361 cm3 with TV 
(tumor volume) 403 cm3. The actual total liver volume 
(aTLV) was 1958 cm3. Left part of liver or FLR was 565 
cm3 or 28% of aTLV. CT volumetry on the postoperative 
day 10 showed a total volume of liver 1742 cm3 with FLV 
772 cm3 or 44% of aTLV (Figure 3.).

Figure 3. CT scan of FLR hypertrophy on postoperative day 

10.

The same surgical team performed the right hepatectomy 
(ALPPS step 2) on postoperative day 11. FLR had been 
signifi cantly increased and had normal color. Diseased 
hemiliver had a little brighter color and its reduction was 
not detected. The pulse in the right hepatic artery was 
normal. The right hepatic artery, right bile duct, previ-
ously ligated right portal vein and right hepatic vein were 
ligated and resected, the right lobe of the liver was com-
pletely released and removed from the abdominal cavity, 
which was washed and drained with two Jackson Pratt 
drains.

The biochemical and ultrasound fi ndings were checked 
on the postoperative days 1, 3, 7 and 10, when we also 
conducted the CT volumetry which showed FLR hy-
pertrophy (1520 cm3) (Figure 3.). The patient was dis-
charged on the postoperative day 21. He received the 
adjuvant chemotherapy. The follow-up fourteen months 
after surgery: patient showed no signs of local recurrence 
and/or metastases.

Discussion

The fi rst ALPPS operation report, published in April 
2011, presented the experience in the treatment of 3 
patients.1 On December 2015, there were 148 published 
papers about more than 600 patients treated with the 
ALPPS technique.2

So far, ALPPS operation has been performed only as an 
individual operation in big specialized centers in devel-
oped countries. So far, it has not been advisable to com-
bine synchronous ALPPS with other large operations.3

Early recurrence of liver metastases in 20% to 86% of 
cases and lungs metastases in 42% of cases, have turned 
away many from performing ALPPS.4 Better understand-



ing of metabolic support and biliohaemostasis provide 
better results and wider interest for ALPPS.

On 24th November 2014, Terrence Jackson from Cleve-
land (Ohio) announced that he had done the fi rst syn-
chronous resection of rectal cancer and liver metastases 
using the ALPPS technique.5 At the time of our operation, 
on 28th November 2014, we were not familiar with that 
report.

Authors’ contribution

The authors performed synchronous resection of hepatic 
metastases and rectal cancer using the ALPPS technique 
only four days after the announcement that the fi rst such 
operation had been performed in the world. In addition, 
this was the fi rst published case in the world where the 
resection of rectal cancer and resection of liver metasta-
ses was performed by the same surgical team using the 
ALPPS technique.
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Sinhrona resekcija jetrene metastaze i karcinoma 

rektuma ALPPS tehnikom

SAŽETAK

ALPPS (Associating liver partition and portal vein ligation for staged hepatectomy) operacija se do sada jedino radila u speci-

jalizovanim velikim centrima razvijenih zemalja i to kao samostalna. ALPPS je dvostepena kurativna hepatektomija koja ima 

indikaciju kada je budući ostatak jetre, tzv. futur liver remnant neadekvatan (FLR).

U radu je prikazan slučaj 63-godišnjaka sa verifi kovanim karcinomom rektuma i velikom metastazom u jetri, kod kojeg je 

ALPPS tehnikom urađena simultana resekcija karcinoma rektuma i jetrene metastaze , sa klinički dobrim rezultatom.

Ključne riječi: ALPPS, metastaza jetre, adenokarcinom rektuma.
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CASE REPORT

Response to Mycophenolate Mofetil 

Therapy in the Patient with Severe 

Systemic Lupus Erythematosus 

ABSTRACT

Systemic lupus erythematosus (SLE) is a disease of unknown etiology in which tis-

sues and cells are damaged by pathogenic autoantibodies and immune complexes. 

About ninety percent of patients with lupus are women between the ages of 20 and 

40. The disease may affect only one organ system, and it also can be a multisystem 

and affect the skin, joints, kidneys, lungs, nervous system, and serous membrane. 

In the case report is presented a 38 year old patient with severe systemic lupus er-

ythematosus, which adequately reacted to the treatment of mycophenolate mofetil.

Keywords: Systemic lupus erythematosus, the effect of therapy, mycophenolate 

mofetil.
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Introduction

Systemic lupus erythematosus (SLE) is a disease of un-
known etiology in which tissues and cells are damaged 
by pathogenic autoantibodies and immune complexes.1 

Ninety percent of lupus patients are women, usually in 
the reproductive stage of life, but children, elderly and 
men can also become infected.2 SLE is manifested by sub-
jective and clinical signs usually on the skin, joints and 
internal organs. Good knowledge of the patient and the 
activities of his/hers illness and disease course are deci-
sive factors in the choice of pharmacotherapy: salicylates, 
NSAIDs, antimalarials, corticosteroids, immunosuppres-
sive agents and monoclonal antibodies.3

Case report 

In March 2009, 38-year-old patient was admitted to the 
Department of rheumatology because of poor general 
condition, weakness and pain in the joints and muscles. 

Her medical history showed that she had been treated 
under a diagnosis of seronegative rheumatoid arthritis 
since August 2007 and the treatment involved low-dose 
corticosteroids and hydroxychloroquine. The patient did 
not check in for regular controls for a longer period of 
time. The objective fi ndings showed pale skin and visible 
mucous membranes, with butterfl y rash on the face, pit-
ting edema of the lower leg and foot dorsum, as well as 
synovitis in talocrural joints. Laboratory fi ndings showed 
severe anemia with the values of erythrocytes 0.41x10 
12/l and hemoglobin 4.8g/dl, increased levels of protein 
in the urine 4.8g/24h, decreased creatinine clearance 
of 49ml/min, urinary protein positive (+++), reduced 
value of complement components, a positive ANA test, 
a positive anti-dsDNA >200IU/ml, anti-ssDNA posi-
tive >200IU/ml. During hospitalization, the patient was 
treated with methylprednisolone in a dose of 1 mg/kg/
day, antibiotics and transfusion of packed red blood cells. 
Mycophenolate mofetil in a dose of 2000 mg daily was 



given on the seventh day of hospitalization. Due to the 
low value of red blood cells at the beginning of treatment, 
pulse therapy with cyclophosphamide was not used. Ad-
ditional worsening of the disease (low value in the red 
blood cells) occurred on the twentieth day of treatment. 
After established deterioration in the hematopoietic sys-
tem, we decided to administer methylprednisolone pulse 
therapy for three days, at a daily dose of 1000 mg paren-
teral. After the abovementioned, stability in red blood-
line was accomplished. After the hospital treatment, 
high proteins values in urine 3.4 g/24h and reduced cre-
atinine clearance 31ml/min remained. The patient was 
discharged with recommendations about therapy with 
corticosteroids, mycophenolate mofetil, hydroxychloro-
quine, osteoporotic protection and antiplatelet therapy. 
The patient had come for regular checkups and at the last 
control, in September 2015, the value of protein in urine 
and creatinine clearance, as well as other laboratory pa-
rameters were within normal values.

Discussion

The case of presented patient is discussed in terms of 
diagnosis systemic lupus erythematosus in accordance 
with the criteria for the diagnosis and extremely favora-
ble response after methylprednisolone pulse therapy and 
continuous therapy with mycophenolate mofetil. Symp-
toms and signs in our case are meeting the criteria for 
diagnosis. There are 6 of the eleven criteria for the clas-
sifi cation of systemic lupus erythematosus in the patient: 
malar rash, arthritis, kidney disorders, hematological 
disorders, positive antinuclear antibody and a positive 
anti-dsDNA and anti-ssDNA antibody.4 The case report 
is shown due to the importance of early diagnosis of sys-

temic lupus erythematosus, and early aggressive treat-
ment.

Conclusion

Due to inability to perform kidney biopsy, clinical-labo-
ratory assessment is very important in individual ther-
apeutic approach to these patients in order to achieve 
long-term remission of the disease. This case report 
presented the patient who was treated promptly with ag-
gressive therapy pulse doses of methylprednisolone and 
high doses of mycophenolate mofetil and who achieved 
complete laboratory and clinical remission of the disease.
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Odgovor na terapiju mikofenolat mofetilom kod 

pacijentice sa teškim oblikom sistemskog 

eritemskog lupusa

SAŽETAK

Sistemski eritemski lupus (SEL) je bolest nepoznate etiologije u kojoj su tkiva i ćelije oštećeni patogenim autoantitijelima i imun-

skim kompleksima. 90% oboljelih su žene, a starosna dob u kojoj najčešće oboljevaju je između 20. i 40. godine života. Bolest 

može zahvatiti samo jedan organski sistem, a može biti i višesistemska i zahvatiti kožu, zglobove, bubrege, pluća, nervni sistem 

i serozne membrane. U radu je prikazan slučaj 38-ogodišnje pacijentice sa teškim oblikom sistemskog eritemskog lupusa, koji 

je adekvatno odreagovao na terapiju mikofenolat mofetilom.

Ključne riječi: Sistemski eritemski lupus, efekat terapije, mikofenolat mofetil
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BOOK REVIEW

Diagnostic Methods in 

Renal Diseases

Faculty of Medicine, University of Banja 
Luka, 2015.
Editors: Vlastimir Vlatković i Biljana Sto-
jimirović
Authors: Milan Skrobić, Biljana Stojimirović, 
Zoran Džamić, Branislav Gašić, Vlastimir 
Vlatković, Milorad Grujičić, Snežana Petro-
vić Tepić, Aleksandra Salapura, Maja Travar, 
Saša Vujnović, Jasna Trbojević Stanković, 
Bogomir Milojević, Dragan Vojvodić, Ivona 
Risović, Andreja Figurek, Vladan Dimitrijević 
i Goran Topić

The monograph „Diagnostic methods in renal diseases“ 
by a group of authors from Banja Luka and Belgrade 
covers basic and advanced diagnostic methods currently 
used in diagnosis and assessment of renal diseases.

Contemporary epidemiological data indicate signifi cant 
rise in the incidence of renal failure, partly caused by pro-
longed life expectancy and partly due to expansion of dia-
betes and hypertension, which now represents the major 
causes of end-stage renal failure worldwide. On the other 
hand, new advances in medicine and technology in the 
last decades have enabled better understanding of the 
pathophysiological processes in the basis of renal dis-
eases, which can be followed and documented by various 
diagnostic methods.

After a very long time without such resources in this geo-
graphical area, this book provides all medical profession-
als, not just nephrologists, with principles of renal func-
tion assessment and visualization methods of the kidney.  

Chapter content is well organized and subheadings fa-
cilitate location of specifi c information. Each of the nine 

chapters is dedicated to a topic related to a specifi c diag-
nostic method. A number of original photographs and ta-
bles highlight key points and illustrate the text. The con-
tent of this monograph in many segments overcomes its 
initial objective. By connecting certain conditions with 
therapeutic options and prognosis, it also presents a con-
temporary indicator of good clinical practice. 

This medium-sized, easy to read monograph would fulfi ll 
the need for evidence-based learning by general practi-
tioners, internal medicine specialists, nephrologists and 
even urologists. 

                  Prof . Snježana Popović-Pejičić 

                                                                                                



BOOK REVIEW 

Historical perspective of 

laparoscopic surgery

Prim dr Duško Panzalović
Belgrade 2015, Publisher Negative, pages 
127

Historical Perspective of Laparoscopic Surgery by prim 
dr Duško Panzalović makes outstanding contribution not 
only to surgery but also to medicine in general because of 
its comprehensive analysis of laparoscopic surgery from 
its early history to the present day.

The issue discussed here is in direct relation to the au-
thor’s great interests in endoscopic diagnosis and treat-
ment in surgical pathology. His curriculum vitae indi-
cates he gained broad knowledge in this fi eld of medicine. 
As experienced doctor  he has been willing to share his 
expertise, with young colleagues, showing in that way 
that  professional experience and organising abilities are 
necessity for development of laparoscopic surgery.

The form and the styleof Historical Perspective of Lapa-
roscopic Surgery makes the book compelling to all those 
who study history of medicine and science.

In his own original way the author approaches the main 
topic and presents all the documents relevant to early 
and contemporary stagein development of laparoscopic 

procedure reminding us we live in the era of telesurgery 
which combines laparoscopic techniques with robotics 
and virtual reality.

The originality of this book  lies in presenting documents, 
photographs and biografi es of ‘two hundred odd protago-
nists of this unique story’ belonging to diff erent bouts but 
all related to the topic of Laparoscopic surgery through 
history.

Because of  its uniqueness the book and the author merit 
to be placed in the bibliography of the history of medi-
cine, in its laparoscopic surgery section.

Prof. dr Duško Vasić
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excluding references and abstract. 

The title should identify the main topic or the message 
of the paper. The standard title of a research paper is a 
phrase (rarely a sentence) that identifi es the topic of the 
paper; it should be concise and precise, informative and 
descriptive. 

The title of a descriptive paper should include the nec-
essary description, function, purpose, animal species or 
population. When a method is described, the title should 
indicate whether it is new or improved.

Abstract and key words. Structured abstracts should 
be included in papers that report original research. 
Abstracts are limited to 250 words in four labeled par-
agraphs: Introduction, Materials and Methods, Results, 
and Conclusion. The abstract should state concisely the 
question that was asked or the objectives of the study, 
the methods that were used, the results obtained, and 
adequately answer the question posed in the introduc-
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tion. The abstract should provide pertinent information 
when read alone. Below the abstract, authors should pro-
vide 3-6 key words or short phrases, according to terms 
from the Medical Subject Headings—MeSH (www.nlm.
nih.gov/mesh).

Introduction. Generally, this section provides the mo-
tivation for the paper (i.e., what is missing or unknown 
in the research literature at this time), an overview of 
the scientifi c theory or conceptual models on which the 
research was based, and the purpose of the study and 
why it is important. Cite only relevant references.

Materials and methods. This section accurately 
describes the procedures used to carry out the study; it 
should be complete enough to permit others to replicate 
the study. Describe the methodological design, subjects, 
data sources, data collection methods, and any statistical 
and analytical procedures. These fi ve parts may not be 
needed in all papers. Short papers may include these de-
tails in diff erent paragraphs, but titled subsections may 
be used in longer papers. The Methods section should 
describe how the research was structured, how subjects 
or groups of subjects (defi ned by sex, age, and other 
characteristics) and how the subjects were chosen and 
assigned to these groups. Identify all drugs and chemi-
cals by generic names, exact drug dosages and routes of 
administration. Variability should be expressed in terms 
of means and standard deviations (SD). Because SD and 
SEM are positive numbers, we recommend elimination 
of a +/- sign; instead, the SD may be given in brackets. 
For example, “systolic blood pressure in group of healthy 
students was 129 mm Hg [SD = 6, n = 87].” A p-value can 
be used to disprove the null hypothesis, but the authors 
should also give an estimate of the power of the study 
and state the exact tests used for statistical analysis.

Results. This section presents fi ndings in logical se-
quence using the text, tables and illustrations. This 
section should show how the results of the study answer 
the research question. This may be shortest part of the 
entire paper. Details may be presented concisely in one 
or more tables or fi gures. Do not repeat the data pre-
sented in tables or illustrations in the text. Emphasize or 
summarize only important observations and how these 
answer the question posed in the introduction.

Tables. Each table (4 tables or fi gures are permitted) 
with its legends, should be self-explanatory and num-
bered in Arabic numerals in order of their mentioning 
in the text. The title should be typed above the table, and 
any explanatory text, including defi nitions of abbrevia-
tions, is placed below the table.

Illustrations (Figures). All fi gures (photographs, 
gra phs, or schemes) should be numbered with Arabic 

nu merals in the order of their mentioning in the text (a 
maximum of 4 fi gures or tables may be submitted). All 
lettering should be dark against a white background and 
of suffi  cient size to be legible when reduced for publica-
tion. Do not send original artwork, x-ray fi lms, or ECG 
tracings but rather photographs of such material. Images 
need to be at least 300 DPI (JPG or TIF fi  les). Figure 
legends should be typed double-spaced on a separate 
page with Arabic numerals corresponding to the fi gure. 
All symbols, arrows, numbers, or letters should be ex-
plained in the legend. An internal scale should appear on 
photomicrographs, and methods of staining should be 
described in the legend.

Discussion. Briefl y state the principal fi nding that re-
la tes to the purpose or research question posed in the 
Introduction and follow the interpretation of the results 
obtained. Compare your fi ndings with work reported 
previously by others. Discuss the implications of your 
fi ndings and their limitations with respect to the meth-
ods used.

Acknowledgments. List all persons as well as fi nan-
cial and material supporters who helped to realize the 
project, even if they did not meet the criteria for author-
ship.

References. The reference list is the responsibility of 
the authors. List all the papers or other sources cited in 
describing previous or related research. Cite references 
in the text sequentially in the Vancouver numbering 
style, as superscripted number after any punctuation 
mark. For example: …as reported by Vulić and col-
leagues.12 When two references are cited, they should be 
separated by comma, with no space. Three or more con-
sequtive references are given as a range with an en rule. 
References in tables and fi gures should be in numerical 
order according to where the item is cited in the text. For 
citations according to the Vancouver style, see Uniform 
Requirements for Manuscripts Submitted to Biomed-
ical Journals; this source gives the rules and formats 
established by the International Committee of Medical 
Journal Editors (www.icmje.org). If there are six authors 
or fewer, list all six by last name, space, initials, comma. 
If there are seven or more, list the fi rst three in the same 
way, followed by et al. For a book, list the editors and the 
publisher, the city of publication, and year of publication. 
For a chapter or section of a book, give the authors and 
title of the section, and the page numbes. For online ma-
terial, please cite the URL and the date you accessed the 
website.. Online journal articles can be cited using the 
DOI number. Do not put references within the Abstract 
section. All titles should be in English (the name of the 
original language should appear in brackets). See exam-
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ples below that conform to the Uniform Requirements 
for Manuscripts Submitted to Biomedical Journals: 

De Lacey G, Record C, Wade J. How accurate are quo-
tations and references in medical journals. BMJ 1985; 
291:884-6. 

International Committee of Medical Journal Editors. 
Uniform requirements for manuscripts submitted to 
biomedical journals. Croat Med J 2003; 44:770-83.

Huth EJ. How to write and publish papers in the medi-
cal sciences. Philadelphia: ISI Press, 1982.

Davidović L, Marković M, Čolić M, et al. Treatment of 
traumatic rupture of the thoracic aorta. Srp Arh Celok 
Lek 2008; 136: 498-504. 

Curtis MJ, Shattock MJ. The role of the manuscript as-
sessor. In: Hall GM, ed. How to write a paper. London: 
BMJ Publishing Group; 1994: 89-95.

Electronic publications: 

International Society of Scientometrics and Informat-
ics Web site. Available at: http://www.issi-society.info 
Accessed March 20, 2012. 

Lock SP. Journalology: are the quotes needed? CBE 
Views. 1989:1257-9. Available at: http://garfi  eld.li-
braryupenn. edu/ essays/v13po19y1990.pdf. Accessed 
April 25, 2012.

Review article

Review articles are written by individuals who have 
studied a particular subject or area extensively, and 
who are considered experts. For these reviews, the word 
count may not exceed 2.500 words, excluding references 
and abstract. The manuscript may have up to 4 tables or 
illustrations, and as many as 50 references.

Case report

Case reports are most likely to be published if they 
describe any of the following: an unreported drug side 
eff ects (adverse or benefi  cial), drug interactions; a new, 
unexpected, or unusual manifestation of a disease; 
previously unsuspected causal association between two 
diseases; presentations, diagnosis and/ or management 
of new and emerging diseases; an unexpected associ-
ation between diseases or symptoms; an unexpected 
event in the course of observing or treating a patient, fi  
ndings that shed new light on the possible pathogenesis 

of a disease or an adverse eff ect; a previously unknown 
disease. Scripta Medica does not publish instructive 
case reports, that is, presentations that make important 
teaching point of what is already well known but often 
forgotten. 

Case reports (no longer than 750 words) should include 
the following: title, case presentation (including up to 
three illustrations) and discussion, references (up to six), 
and an unstructured abstract in English or Serbian. The 
abstract may be a single paragraph containing no more 
than 100 words, and followed by key words. Title should 
facilitate retrieval with electronic searching. Case pres-
entation should include the history, examination and 
investigations adequately, description of treatments, all 
available therapeutic options that have been considered 
and outcomes related to treatments. Discussion includes 
the following: statement an unusual diagnosis, progno-
sis, therapy; report of a literature review of other similar 
cases; explain rationale for reporting the case; what is 
unusual about the case; could things be done diff erently 
in a similar case? 

Case reports may have as many as fi ve authors. A very 
short case, about a particular disease can be submitted 
as a Letter to the Editor. Consent for publication must be 
obtained from the patients involved; if this is not possi-
ble, permission from a close relative or guardian must be 
obtained before submission. 

In a cover letter authors should indicate how the case re-
port contributes to the medical literature. Submissions 
that do not include this information will be returned 
to authors prior to peer review. For all case reports, 
informed written consent is required; the cover letter 
should state that consent was obtained. Authorship 
statement and fi nancial disclosure should be presented.

Images in clinical medicine

The editors will consider original, clear and interesting 
images that depict new or “classic” clinical pictures 
submitted along with a descriptive paragraph of up to 
200 words. The report may include two authors and 
three references. The authors must obtain a signed, in-
formed consent from the patient or from a close relative 
or guardian. The cover letter from the corresponding 
author should state that written consent was obtained.

Clinical problem-solving

Solutions for various clinical problems, including certain 
clinical studies, should include the following sections: 
Abstract, Introduction, Methods or Case(s) Presentation, 
up to four tables or illustrations, Discussion, References 
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(maximum 20). The unstructured Abstract must be in 
English and be limited to 150 words, and followed by key 
words. This type of communication should not exceed 
1400 words in all, including references and tables. Au-
thors must obtain signed informed consent directly from 
the patients involved or from a close relative or guardian 
before submission. The cover letter should note that con-
sent was obtained. Authorship statement and fi nancial 
disclosure should be presented.

Letter to the editor

If the letter refers to a recent journal article, it should 
not exceed 250 words, excluding references. All letters 
should be brief and to the point with no more than fi ve 
reference citations. Figures or tables are not permitted 
in this format. Financial disclosure should be presented.

Editorial

Editorials are solicited by the editor to provide perspec-
tive on articles published in the journal and/or to express 
the general policies or opinions of the Editorial Board.

Special article

Special articles of 1500 words or less may be devoted to 
any medical problem, historic perspective, education, 
demography, or contemporary issues. Up to 15 referenc-
es may be cited, and the piece may contain 2 tables or 
illustrations. An unstructured abstract in English (150 
words or less) should accompany a specifi c article. Fina-
cial disclosure should be presented.

Press Release 

The authors of a particularly interesting or signifi cant 
articles may be asked by the editor of the Scripta Med-
ica, or directly by the media, to write a press release, a 
text that will help spread the message to wide audience. 
Neither authors nor journalists should distribute un-

published reports until the journal’s media embargo has 
expired. 

Press release should be between 150 and 250 words 
long and convey the main message in short sentences 
and un derstandable terms. Lay terminology should 
be used when ever possible, and technical words and 
abbreviations should be explained when fi rst used. For 
lay readers and listeners approximations are preferable 
to percentages when reporting data. For example, 9% 
becomes “nearly one in ten”, and 55% becomes “more 
than half”. The press release should contain the name 
address, telephone, and e-address of the primary or sen-
ior author, but if there are multiple authors, one could be 
selected to talk to the media. When appropriate, Scripta 
Medica may organize a press conference to present inter-
esting articles. The authors will be invited, and the press 
releases will be distributed.

SUBMISSION OF PAPERS

- Manuscripts, tables and fi gures should be 
emailed to editor@scriptamedica.com, whenever 
it is possible, all in one fi le.
Signed cover letter and the statements can be 
scanned and submitted electronically together 
with previous materials or faxed to +387 (51) 329-
100.
To minimize delays, we advise that you prepare 
signed copies of all statements before submitting 
the manuscript.

SIGNATURES

- Cover letter
- Authorship statement
- Financial disclosure statement
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