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SUMMARY

Background/Aim: Surgical removal of impacted third molars is
associated with possible complications that are primarily comprehended
as expected. Increase in incidence and severity of complications is directly
related to the depth of impaction, and to the age of the patient as well. The
aim of this research was to investigate the possible influence of the treatment
duration relating to age and gender of the patients, the occurrence of pain,
and the existence of previous anxiety experience connected with surgical
wisdom tooth removal. Material and Methods. The study included adults
of both gender indicated for surgical removal of impacted third molars.
The existence of previous wisdom tooth removal experience was determined
during the first examination, and the subjects’ anxiety and pain levels were
determined pre-, and postoperatively. Results: There were no differences
concerning the place of treatment (dental office/operating room) and
the duration of surgery. Younger participants showed the lowest levels
of preoperative anxiety and the highest levels of postoperative anxiety,
and frequently reported postoperative pain. Female participants showed
higher levels of preoperative and postoperative anxiety, and also frequently
reported postoperative pain. Conclusions: Anxiety and pain scores were
lower when there was a previous experience with removal of impacted
wisdom teeth.
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Introduction

anxiety to a greater or lesser extent, due to the expected
adverse experiences. Anxiety is a negative emotional
state characterized by concern, tension, and an increase
in physiological arousal due to the perception of danger

Surgical removal of impacted third molars is
associated with possible complications that are primarily

comprehended as expected. In addition to pain, these also
include inflammation, swelling, and trismus. Besides the
expected ones, there are also more serious and permanent
complications, such as fractures of the alveolar crest of the
jaws, paresthesia of the trigeminal nerve, etc.!™.

Pain is one of the most frequently described
postoperative complications after surgical removal of
impacted third molars®. The knowledge itself of the
existence of postoperative complications and possible
pain does not meet the same attitude among patients
who expect an oral surgery, and it can be the reason
for the development of preoperative and postoperative

that threatens the organism and its integrity’. In dentistry,
just experienced and assumed pain is considered the most
significant reason for the appearance of anxiety, as the
most common negative emotional experience in adults to
possible stress in the dental office.

According to some studies, the increase in the
incidence and the severity of complications can be most
directly related to the depth of impaction, and to the age
of the patient as well®. However, after a period of several
days, improvement follows, which is most pronounced
in terms of the reduction and elimination of pain and
inflammation).
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The occurrence of pain and other complications
during and after surgical removal of impacted third molars
could depend on the skill of the operator and the patient’s
trust in him, the place of the operation (operating room
environment, or the dental office conditions), the duration
of surgery itself, the way of wound closure, flap design,
oral hygiene of the patient, etc.!%-12,

Based on the above, the goal of the research was to
investigate preoperative and postoperative anxiety of
the participants according the possible influence of oral
surgery environment, the intervention length, patients’
age and gender, localization of the extracted wisdom
tooth, occurrence of pain, and the existence of previous
experience with surgical removal of impacted third
molars.

Material and Methods

This prospective study included adult patients
indicated for surgical removal of impacted third
molars in mesioangular position with its completed
root development. Participants with the presence of
preoperative symptoms (pain, swelling and trismus)
could not enter the study, as well as those whose general
state of health would increase the risk of treatment, or
the appearance of operative complications. The same
operative approach was applied to all participants under
local anesthesia (4 ccm 2% lidocaine with adrenaline
1:80,000), with standard surgical instruments. The
operation was performed randomly in two different
places, in the outpatient dental office and the operating
room of the oral surgery department of the Zenica Health
Center.

The study was approved by the Ethics Committee
of the Faculty of Medicine of the University of Zenica
(Bosnia and Herzegovina) and was conducted according
to the principles of the Declaration of Helsinki'3. The
purpose of the research was explained to the participants
prior to the research, and they signed the informed consent
to participate in the study.

All subjects were assessed for the presence of
anxiety and pain related to the performed oral surgery by
filling out the offered measuring scales. The presence of
anxiety was measured preoperatively and postoperatively.
Preoperatively, on the day of the examination, the
presence of dental anxiety (DA) was measured using
the revised Corah Dental Anxiety Scale (DASR)'4, and
general anxiety using the Spielberger State-Train Anxiety
Inventory (STAI)!®. General anxiety was measured
preoperatively, immediately before the procedure itself,
and postoperatively on the day after the treatment. The
level of pain was assessed postoperatively the day after the
treatment using a visual analog scale (VAS)!¢. DASR is a
scale for assessing the presence of DA in adults. There are

4 questions with answers that are ranked on a Likert scale
from 1-5, with a total score of up to 20. Based on the scores
achieved on the DASR scale, participants were divided into
those with low, moderate, high, and very high DA,

The STAI consisted of two forms, X1 for assessing
generalized anxiety and X2 form for assessing the
presence of situational anxiety. Both forms had 20
questions with answers ranked on a Likert scale'® from
1-4, with total scores up to 80. Based on the scores
achieved on the STAI scale, participants were divided into
those with very low, low, moderate, high, and very high
general or situational anxiety!”.

The VAS is a one-dimensional pain assessment
instrument that consists of a line drawn on paper divided
into 10 equal parts, with responses from 0-10. The
assessment of the presence of pain was carried out by
selecting the specific VAS value, with higher values
corresponding to higher intensities of experienced post-
operative pain'®.

During the first examination of the subject, the
existence of previous experience with surgical removal
of third molars with similar clinical characteristics was
also determined, which was specifically recorded in the
participants’ study records.

Statistical analysis of differences in independent
samples were determined using a t-test and ANOVA with
Bonferroni post hoc test. All analyzes were performed
at a significance level of p<0.05 with IBM SPSS v. 23
statistical software for the Windows operating system.

Results

A total of 500 patients participated in the study, of
which 209 were males and 291 were females. The mean
age of the participants in the sample was 25.60 years
(SD=£7.88 years; 18-45 years of age). All the participants
were grouped according to age, as shown in Table 1.

Table 1. Distribution of respondents according to age groups
according to Gedik et al. (18)

age group f %
<20 years 139 27.8
21-29 years 264 52.8
30-39 years 46 9.2
40-49 years 51 10.2
Total 500 100.0

312 patients had their third molars extracted in the
operating room and 188 in the dental office of the Zenica
Health Center. The duration of the surgery, location of
the extracted teeth, and the presence of the previous
experience of the similar procedure were presented in
Table 2.
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Table 2. Distribution of participants according to the duration of the procedure, location of the teeth, and previous experience with

third molar surgery
prqcedure duration f % tooth location f % previous f %
(minutes) experience
21 108 21.6 upper right 109 21.8
YES 234 46.8

22 125 25.0 upper left 116 232
23 174 34.8 lower left 139 27.8

. NO 266 532
24 93 18.6 lower right 136 27.2
total 500 100.0 total 501 100.0 total 500 100.0

Table 3a. Mean values of variables concerning patient gender, place of treatment and previous experience of third molar surgery

measurements  variables gender mean place of treatment mean previous experience  mean
DASR males 12.9522 dental office 14.0426 YES 11.9060

— g females 15.3127 operating room 14.4968 NO 16.4549

% g X1 males 44.2967 dental office 46.3989 YES 40.7650

%‘ ;O é females 49.0275 operating room 47.4423 NO 52.5789
‘% - g X0 males 48.0287 dental office 50.3138 YES 44.7009
g females 53.1409 operating room 51.4199 NO 56.5489
g “ g X1 males 43.3397 dental office 45.4149 YES 40.7949
% g females 48.1787 operating room 46.6026 NO 50.8722

:; é males 46.9617 dental office 49.3138 YES 44.6966

qg X females 523952 operating room 50.6122 NO 54.8985

_ X1 males 35.6603 dental office 38.5638 YES 36.4274
E) L‘S g females 41.4399 operating room 39.3013 NO 41.3083
§ = § X2 males 38.2871 dental office 41.4096 YES 39.1197
s 72 females 44.5258 operating room 42.2244 NO 443797
% “ E pain males 4.4067 dental office 5.5000 YES 5.2735
females 6.6323 operating room 5.8237 NO 6.0789

Descriptive values of the scores of preoperative and
postoperative dental, general, and situational anxiety
achieved on the DASR and STAI scales, the reported pain
of the participants concerning their age, gender, place
of intervention, and the duration of the operation and
localization of the extracted impacted wisdom tooth as
well, were shown in Tables 3a and 3b.

Statistical analyzes using the t-test and ANOVA for
independent samples did not determine the existence of
differences concerning place of the treatment and duration
of surgery. The DA, general, and situational anxiety
scores in the youngest group of patients (<20 years old)
were statistically significantly lowest preoperatively
at the first examination (ANOVA, p<0.001, p<0.001,
and p<0.001, respectively), and before the procedure
itself (ANOVA, p=0.018, and p=0.017, respectively),

while they were statistically significantly highest
postoperatively (ANOVA, p=0.016, and p=0.010,
respectively), with statistically significantly highest

reported postoperative pain (ANOVA, p=0.002). Female
patients had statistically significantly higher scores of

general and situational anxiety preoperatively (t-test,
p=0.003, and p=0.001, respectively), and postoperatively
(t-test, p=0.008, and p=0.002, respectively), as well as
more postoperative pain scores the day after treatment
compared to the male patients (t-test, p<0.001).
Finally, in all measurements, patients had statistically
significantly higher scores of preoperative DA (ANOVA,
p=0.020), general and situational anxiety at the first
(ANOVA, p=0.014 and p=0.015, respectively) and
second preoperative examination (ANOVA, p=0.001 and
p=0.002, respectively), as well as postoperative general
and situational anxiety and expressed pain (ANOVA,
p<0.001, p<0.001 and p<0.001, respectively). Also,
scores of preoperative general and situational anxiety
at first (t-test, p<0.001 and p<0.001, respectively) and
second preoperative examination (t-test, p<0.001 and
p<0.001, respectively), as well as postoperative general
and situational anxiety and reported pain (t-test, p<0.001,
p<0.001 and p<0.001, respectively) were statistically
significantly higher in those patients who had no previous
experience of surgical removal of impacted third molars.
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Table 3b. Mean values of variables concerning age of the patients, duration of surgery, and location of the third molar

. . tooth
measurements variables age mean duration of surgery mean localization mean
<20 years 13.2158 21 minutes 14.6111 upper right 15.0000
DASR 21-29 years 14.5720 22 minutes 14.2480 upper left 14.8103
30-39 years 16.1957 23 minutes 14.6034 lower left 14.1439
40-49 years 14.3922 24 minutes 13.5806 lower right 13.5588
o g <20 years 45.0432 21 minutes 47.5741 upper right 48.8991
% g X1 21-29 years 47.0833 22 minutes 46.4960 upper left 48.1293
;U 5 30-39 years 52.1739 23 minutes 48.1379 lower left 46.5468
- g 40-49 years 47.7255 24 minutes 45.1505 lower right 45.1618
% <20 years 48.9065 21 minutes 51.5833 upper right 52.8807
% “ 2129 years  51.0720 22 minutes 50.4800 upper left  52.0517
8 30-39 years 55.9565 23 minutes 52.0747 lower left 50.5324
§ 40-49 years 51.9020 24 minutes 49.0323 lower right 49.0882
= <20 years 44.8921 21 minutes 46.5556 upper right 48.3211
5 X1 21-29 years 46.2879 22 minutes 45.4000 upper left 47.3879
= b 30-39 years 49.9565 23 minutes 46.9770 lower left 45.5899
z g 40-49 years 45.4902 24 minutes 45.1720 lower right 43.9485
:; 2 <20 years 48.6547 21 minutes 50.6574 upper right 52.2569
N g X2 21-29 years 50.3561 22 minutes 49.2640 upper left 51.3966
30-39 years 53.8913 23 minutes 50.9885 lower left 49.5971
40-49 years 49.5294 24 minutes 49.0430 lower right 47.8676
<20 years 40.0647 21 minutes 37.9167 upper right 41.7064
X1 21-29 years 39.1818 22 minutes 37.5920 upper left 40.7155
30-39 years 39.4348 23 minutes 39.9368 lower left 37.8129
. 40-49 years 35.0000 24 minutes 40.5269 lower right 36.6691
E % % <20 years 43.2086 21 minutes 40.7778 upper right 44.8440
s > g X2 21-29 years 42.0303 22 minutes 40.4000 upper left 43.8103
% _'; 5 30-39 years 42.2174 23 minutes 42.8908 lower left 40.5612
‘g e g 40-49 years 37.5490 24 minutes 43.4624 lower right 39.3456
= do 20 years 5.9424 21 minutes 5.4537 upper right 6.2385
. 21-29 years 5.8220 22 minutes 5.4720 upper left 6.0517
pain 30-39 years 5.4348 23 minutes 5.8563 lower left 5.4604
40-49 years 4.6667 24 minutes 6.0108 lower right 5.2206
Discussion The results of many studies suggest that most people

An increase in the frequency of patients with
unpleasant experiences is the subject of observation by
a large number of oral surgeons and psychologists'®.
Intensity of the unpleasant experience can be influenced
by several factors, from the feeling of discomfort that
most patients experience entering the operating room
due to the visual and auditory effects created by the
operating room inventory. It has been shown that the
appearance of anxiety is most strongly caused by the
impacted third molar surgery at the secondary level of
health care, compared to outpatient interventions at the
primary level of care?®2!. In our research, we did not find
that differences existed depending on place of treatment
(dental office/operating room).

avoid third molar surgery due to fear of pain. Pain is an
expected post-surgical complication after the removal of
impacted third molars?> Postoperative pain begins when
the effect of the local anesthetic decreases and reaches
its maximum intensity during the next 12 postoperative
hours?®. The description of pain is always subjective’*.
Measurement of the intensity of painful sensations is
made possible by unidimensional and multidimensional
scales for determining the intensity of pain. The VAS scale
is the most commonly used?.

Modern techniques of oral surgery and the current
therapeutic approach to pain control make painless oral
surgery to be a real practice. Nevertheless, a large number
of patients still expect that an unpleasant experience
during oral surgery is a strong enough to cause severe
anxiety?®. As already mentioned, in our study, the
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occurrence of postoperative pain associated with anxiety
was evident, with no difference concerning the site or type
of impacted teeth.

In the recent literature, there are conflicting opinions
about the influence of age and gender of the patients and
the duration of surgery on values of anxiety and pain. The
results of individual studies did not establish statistically
significant differences in the level of anxiety between the
group of younger and older patients, while the scores are
generally higher in females?’?°. In our research, we also
did not establish a statistically significant relationship
between age and duration of surgery, and the occurrence
of anxiety. However, some studies have found this
connection in such a way that surgical interventions in a
group of older patients lasted longer on average than in a
group of younger patients, affecting the anxiety levels3%3!,
In our research, it was determined that anxiety levels were
higher in older patients preoperatively, and then increased
and were highest in younger subjects postoperatively.
Such findings can speak in favor of ways of coping with
stress over time, where the appearance of anxiety in the
elderly is linked to the concrete presence and exposure
to a specific stressor. Young patients possibly retain
feeling of anxiety for longer duration due to the lack of
experience, even though the exposure to the stressor itself
has ended?>33.

Speaking of postoperative complications and anxiety
concerning the location of the impacted tooth, they were
more strongly expressed in lower molars**. However, in
our research, preoperative and postoperative anxiety and
reported pain were more expressed in patients who had
their impacted upper third molars removed.

The limitations of this study were mostly related
to the age of the participants. Elderly patients in need
of the extraction of impacted third molars were usually
rarely examined by a dentist, who indicates this kind
of oral surgical intervention. Considering the constant
advancement of diagnostic procedures in dental medicine,
and the trend for the removal of third molars as early
as possible in life to prevent possible complications
that their persistence can cause, most patients with an
indication for the extraction of the third molar have
carried it out at a younger age. Hence the values of the
monitored parameters would likely be different in an older
population.

Conclusions

There were no differences in in anxiety regarding
place of the treatment and the duration of surgery.
Younger patients showed the lowest levels of dental,
general, and situational preoperative anxiety and the
highest levels of postoperative general and situational
anxiety, reporting stronger postoperative pain. Female

patients showed higher levels of preoperative and
postoperative general and situational anxiety, as well
as reported postoperative pain. Dental, general, and
situational preoperative and postoperative anxiety and
reported postoperative pain were higher in patients
undergoing removal of upper impacted third molars.
Anxiety and pain scores were lower when there was a
previous experience of removal of impacted third molars.

References

1. Pitros P, O’Connor N, Tryfonos A, Lopes V. A systematic
review of the complications of high-risk third molar removal
and coronectomy: development of a decision tree model and
preliminary health economic analysis to assist in treatment
planning. Br J Oral Maxillofac Surg, 2020;58:¢16-e24.

2. do Nascimento-Junior EM, Dos Santos GMS, Tavares
Mendes ML, Cenci M, Correa MB, Pereira-Cenci T,
Martins-Filho PRS. Cryotherapy in reducing pain, trismus,
and facial swelling after third-molar surgery: Systematic
review and meta-analysis of randomized clinical trials. J] Am
Dent Assoc, 2019;150:269-277.

3. Glera-Suarez P, Soto-Penaloza D, Pefarrocha-Oltra D,
Pefarrocha-Diago M. Patient morbidity after impacted third
molar extraction with different flap designs. A systematic
review and meta-analysis. Med Oral Patol Oral Cir Bucal,
2020;25:€233-e239.

4. Cetira Filho EL, Sales PHH, Rebelo HL, Silva PGB, Maffia
F, Vellone V, Cascone P, Ledo JC, Costa FWG. Do lower
third molars increase the risk of complications during
mandibular sagittal split osteotomy? Systematic review and
meta-analysis. Int J Oral Maxillofac Surg, 2022;51:906-921.

5. Fernandes IA, Souza GM, Silva de Rezende V, Al-Sharani
HM, Douglas-de-Oliveira DW, Galvao EL, Falci SGM. Effect
of third molars in the line of mandibular angle fractures on
postoperative complications: systematic review and meta-
analysis. Int J Oral Maxillofac Surg,2020;49:471-482.

6. Bailey E. Prevention and Management of Post-Operative
Pain in Oral Surgery. Prim Dent J, 2018;7:57-63.

7. Drachev SN, Brenn T, Trovik TA. Prevalence of and
factors associated with dental anxiety among medical and
dental students of the Northern State Medical University,
Arkhangelsk, North-West Russia. Int J Circumpolar Health,
2018;77:1454786.

8. Gay-Escoda C, Sanchez-Torres A, Borras-Ferreres J,
Valmaseda-Castellon E. Third molar surgical difficulty
scales: systematic review and preoperative assessment form.
Med Oral Patol Oral Cir Bucal, 2022;27:¢68-e76.

9. Hallab L, Azzouzi A, Chami B. Quality of life after
extraction of mandibular wisdom teeth: A systematic review.
Ann Med Surg (Lond), 2022;81:104387.

10. Azab M, Ibrahim S, Li A, Khosravirad A, Carrasco-Labra
A, Zeng L, Brignardello-Petersen R. Efficacy of secondary
vs primary closure techniques for the prevention of
postoperative complications after impacted mandibular third
molar extractions: A systematic review update and meta-
analysis. ] Am Dent Assoc, 2022;153:943-956.¢48.



Balk J Dent Med, Vol 27, 2023

Anxiety related to the Extraction of Third Molars 97

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bailey E, Kashbour W, Shah N, Worthington HV, Renton
TF, Coulthard P. Surgical techniques for the removal of
mandibular wisdom teeth. Cochrane Database Syst Rev,
2020;7:CD004345.

Courtot R, Devoize L, Louvrier A, Pereira B, Caillet J,
Meyer C, Barthélémy I, Depeyre A. Surgical approach of
ectopic maxillary third molar avulsion: Systematic review
and meta-analysis. J Stomatol Oral Maxillofac Surg,
2021;122:77-82.

World Medical Association. World Medical Association
Declaration of Helsinki: ethical principles for medical
research involving human subjects. JAMA, 2013;310:2191-
2194.

Ronis DL. Updating a measure of dental anxiety: reliability,
validity, and norms. J Dent Hyg, 1994;68:228-233.
Spielberger C, Gorsuch R, Lushene R. STAI manual for
the State-Trait Anxiety Inventory. Palo Alto, California:
Consulting Psychologists Press; 1983.

Aitken RC. Measurement of feelings using visual analogue
scales. Proc R Soc Med, 1969;62:989-993.

Yusa H, Onizawa K, Hori M, Takeda S, Takeda H, Fukushima
S, Yoshida H. Anxiety measurements in university students
undergoing third molar extraction. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod, 2004;98:23-27.

Gedik RG, Marakoglu I, Demirer S. Blood pressure, heart
rate and temperature variability during periodontal surgery.
West Indian Med J, 2005;54:329-333.

Zhang X, Wang B, Qiao SC, Gu YX, Shi JY, Lai HC. A study
on the prevalence of dental anxiety, pain perception, and
their interrelationship in Chinese patients with oral implant
surgery. Clin Implant Dent Relat Res, 2019;21:428-435.

Sirin Y, Humphris G, Sencan S, Firat D. What is the most
fearful intervention in ambulatory oral surgery? Analysis
of an outpatient clinic. Int J Oral Maxillofac Surg,
2012;41:1284-1290.

Dereci O, Saruhan N, Tekin G. The Comparison of Dental
Anxiety between Patients Treated with Impacted Third
Molar Surgery and Conventional Dental Extraction. Biomed
Res Int, 2021;2021:7492852.

Lin CS, Wu SY, Yi CA. Association between Anxiety and
Pain in Dental Treatment: A Systematic Review and Meta-
analysis. J Dent Res, 2017;96:153-162.

Akomolafe AG, Fatusi OA, Folayan MO, Mosaku KS,
Adejobi AF, Njokanma AR. Relationship Between Types
of Information, Dental Anxiety and Postoperative Pain
Following Third Molar Surgery: A Randomized Study. J
Oral Maxillofac Surg, 2023;81:329-336.

Hassett AL, Whibley D, Kratz A, Williams DA. Measures
for the Assessment of Pain in Adults. Arthritis Care Res
(Hoboken), 202072:342-357.

Monteiro JLGC, da Silva Barbirato D, Moraes SLD,
Pellizzer EP, do Egito Vasconcelos BC. Does listening to
music reduce anxiety and pain in third molar surgery?-a
systematic review. Clin Oral Investig, 2022;26:6079-6086..

26.

27.

28.

29.

30.

31.

32.

33.

34.

Martinez-Bernal D, Vidovich C, Keenan C, Correll L,
Laserna A, Hasselberg M, Cross WF, Kolokythas A. The
Use of Virtual Reality to Reduce Pain and Anxiety in
Surgical Procedures of the Oral Cavity: A Scoping Review. J
Oral Maxillofac Surg, 2023;81:467-482.

Malvania EA, Ajithkrishnan CG. Prevalence and socio-
demographic correlates of dental anxiety among a group of
adult patients attending a dental institution in Vadodara city,
Gujarat, India. Indian J Dent Res, 2011;22:179-180.

Locker D, Liddell A, Shapiro D. Diagnostic categories of
dental anxiety: a population-based study. Behav Res Ther,
1999 ;37:25-37.

Silveira ER, Cademartori MG, Schuch HS, Armfield
JA, Demarco FF. Estimated prevalence of dental fear in
adults: A systematic review and meta-analysis. J Dent,
2021;108:103632.

Gbotolorun OM, Arotiba GT, Ladeinde AL. Assessment
of factors associated with surgical difficulty in impacted
mandibular third molar extraction. J Oral Maxillofac Surg,
2007;65:1977-1983.

Benediktsdottir IS, Wenzel A, Petersen JK, Hintze
H. Mandibular third molar removal: risk indicators
for extended operation time, postoperative pain, and
complications. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod, 2004;97:438-446..

Bernson JM, Elfstrtom ML, Hakeberg M. Dental coping
strategies, general anxiety, and depression among adult
patients with dental anxiety but with different dental-
attendance patterns. Eur J Oral Sci, 2013;121:270-276.
Bernson JM, Elfstrom ML, Berggren U. Self-reported dental
coping strategies among fearful adult patients: preliminary
enquiry explorations. Eur J Oral Sci, 2007;115:484-490.
Miloro M, Kolokythas A (editors). Management of
Complications in Oral and Maxillofacial Surgery. Second
Edition. John Wiley & Sons; 2022.

Received on March 18, 2023.
Revised on Jun 1, 2023.
Accepted on Jun 2, 2023.

Conflict of Interests: Nothing to declare.

Financial Disclosure Statement: Nothing to declare.

Human Rights Statement: All the procedures on humans were
conducted in accordance with the Helsinki Declaration of 1975,
as revised 2000. Consent was obtained from the patient/s and ap-
proved for the current study by national ethical committee.
Animal Rights Statement: None required.

Correspondence

Edin Selimovi¢

Faculty of Medicine

University of Zenica, Zenica, Bosnia and Herzegovina
e-mail: drselimovic@yahoo.com



