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Periodontal disease and dental caries from Krapina 
Neanderthal to contemporary man – skeletal studies

Berislav Topić1, Hajrija Raščić-Konjhodžić2, Mojca Čižek Sajko3

Objective. The aim of this study was the quantification of alveolar 
bone resorption as well as the number and percentage of teeth with 
dental caries. Materials and Methods. Four samples of jaws and sin-
gle teeth were studied from four time periods, i.e. from the Krapina 
Neanderthals (KN) who reportedly lived over 130,000 years ago, and 
groups of humans from the 1st, 10th and 20th centuries. Resorption of 
the alveolar bone of the jaws was quantified by the tooth-cervical-
height (TCH) index. Diagnosis of dental caries was made by inspec-
tion and with a dental probe. TCH-index was calculated for a total 
of 1097 teeth from 135 jaws. Decay was calculated for a total of 3579 
teeth. Results. Resorptive changes of the alveolar bone in KN and 1st 
century man were more pronounced on the vestibular surface than 
interdentally (p<0.05), while no significant difference could be con-
firmed for 10th and 20th century man (p=0.1). The number (percent-
age) of decayed teeth was 0 (0%, n=281 teeth) in KN, 15 (1.7%; n=860 
teeth) in 1st century, 24 (3.4%; n=697 teeth) in 10th century, and 207 
(11.9%, n=1741 teeth) in 20th century. Conclusion. On the basis of our 
results it may be postulated that in contemporary man in relation to 
KN, the accumulation of plaque pathogens in the interdental space is 
substantially greater than on the vestibular side. These findings have 
practical, educational and preventive value for oral hygiene improve-
ment, especially of the interdental space, which should help decrease 
the prevalence of periodontal disease and dental caries, and improve 
oral as well as general health. 

Key words: Periodontium, Alveolar resorption, Neanderthal, TCH-
index, Dental caries.
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Introduction

The hominids are zoological groups who 
had some characteristics of Homo sapiens. 
Hillson (1) describes the family Hominidae 
(Table 1).

Paleoanthropological and archeologi-
cal materials have been frequently used in 

medicine, not only because they can help us 
understand a biomedical problem of human 
nature, but also because they are convenient 
for investigation. Paleoanthropology and ar-
cheology are fields of high interest for many 
branches of science, dentistry being no ex-
ception, in fact dentistry has special interest 
in mutual collaboration. A general survey 



120

Acta Medica Academica 2012;41:119-130

of dental variability in human groups would 
be incomplete without some consideration 
of pathologic differences. These may reflect 
variations in the genetic, dietary, bacterio-
logic and physiologic aspects of man’s devel-
opment.

Two major problems in dentistry, i.e. 
periodontal disease and dental caries (de-
cay), can be thoroughly examined by use 
of paleoanthropological and archeological 
materials. There are more literature data on 
decay than on periodontal disease in the 
past in the human race (2, 3). This is so be-
cause caries lesions have been preserved on 
skeletons from the very beginning of their 
occurrence, whereas the only evidence for 
periodontal disease is when the pathologic 
events involve the calcified periodontal 
structure (alveolar bone and cementum).

In this study there were two aims: First, 
the loss of alveolar bone was assessed by the 
tooth-cervical height index (TCH-index) 
on the vestibular and interdental side of the 
alveolus (4) in Krapina Neanderthals (KN) 
who lived 130,000 years ago (5), and in 

groups of contemporary humans from the 
1st, 10th and 20th centuries, and second, the 
number and percentage of caries lesions on 
all samples of teeth in these four groups was 
diagnosed.

Material and methods

For alveolar bone resorption, all samples 
of jaws, except for KN, were subdivided 
into two age groups: 20-29 and >50 years. 
This grouping was not applicable in the KN 
group, as none of KN individuals was older 
than 23 years at the time of death. 

Group 1 - KN

The alveolar bone included 54 KN teeth, i.e. 
10 teeth from three maxillae and 44 teeth 
from six mandibles. Examples of a KN max-
illa and a KN mandible are presented in Fig-
ures 1 and 2. 

The age of the KNs whose jaws were ex-
amined was reported to be 14 – 23 years. 
Caries lesions included 281 teeth, 91 belong-

Table 1 The family Hominidae (1)

Species Sites Stratigraphic division Date ranges

Australopithecines

Ardipithecus ramidus East Africa Pliocene c. 4.4 Ma BP

Australopithecus anamensis East Africa Pliocene 4.2-3.9 Ma BP

Australopithecus afarensis East Africa Pliocene 3.75-2.8 Ma BP

Australopithecus africanus South Africa Pliocene 3-2.5 Ma BP

Paranthropus robustus South Africa Lower Pleistocene 1.8-1.5 Ma BP

Paranthropus boisei East Africa Pliocene, Lower Pleistocene c. 2.6-1.2 Ma BP

Hominines

Homo habilis Africa (+ ?) Pliocene, Lower Pleistocene 2.2-1.6 Ma BP

Homo erectus Asia 
(+ Africa earlier dates) Middle Pleistocene 700-125 ka BP (1.9 Ma 

BPm 1.6 Ma BP)

Homo sapiens (archaic) Africa + Europe Middle Pleistocene 700-125 ka BP

Homo sapiens (Neanderthal) Europe + West Asia Upper Pleistocene 100-35 ka BP

Homo sapiens 
(anatomically modern) Worldwide Upper Pleistocene

+ Holocene 90 ka BP, 50 ka BP - present

BP - years before present; Ma - millions of years; ka - thousands of years; Holocene - 10 ka BP – present; Pleistocene - 2 Ma-10ka BP; Pliocene - 5,1 
Ma-2 Ma BP.
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ing to the jaws, and 190 teeth were outside 
the jaws, as a single tooth. The age of the 
KNs whose teeth were checked was 3 – 27 
years. These jaws and teeth are in the pos-
session of the Natural History Museum in 
Zagreb, Croatia.

Group 2 – Contemporary humans from 
the 1st century

The alveolar bones included teeth belonging 
to human skulls from the 1st century, divided 
into two subgroups according to age: 

- 20-29 age subgroup of 14 skulls with 28 
jaws and 295 teeth, and 

- >50 age subgroup of 8 skulls with 16 
jaws and 94 teeth.

Caries lesions included 860 teeth which 
belonged to the 1st century jaws.

Group 3 – Contemporary humans from 
the 10th century

The alveolar bones included teeth belonging 
to human skulls of the 10th century, also di-
vided into subgroups according to age:

- 20-29 age subgroup of 8 skulls with 16 
jaws and 135 teeth, and

- >50 age subgroup of 6 skulls with 12 
jaws and 60 teeth. 

Caries lesions included 697 teeth belong-
ing to the 10th century jaws.

The skulls from the 1st and 10th century 
belong to the National Museum in Sarajevo, 
Bosnia and Herzegovina.

Figure 1 Maxilla of Krapina Neanderthal (6, 7): a - occlusal aspect; b – vestibular aspect; c – radiographic image.

Figure 2 Mandible of Krapina Neanderthal No. 55 (6, 7): a – occlusal aspect; b - vestibular aspect; c – radiographic 
image.

a b c

a b c
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Group 4 – Contemporary humans from 
the 20th century

The alveolar bones included teeth belong-
ing to human skulls from the 20th century, 
divided into two subgroups:

- 20-29 age subgroup of 13 skulls with 26 
jaws and 281 teeth, and

- >50 age subgroup of 18 skulls with 36 
jaws and 178 teeth.

Caries lesions included 1741 teeth be-
longing to the 20th century jaws.

The skulls from the 20th century belong 
to the Institute of Anatomy, School of Medi-
cine, University of Sarajevo, Bosnia and 
Herzegovina. The age of the skulls from the 
1st and 10th centuries was determined by the 
Vallois method (8). This method is based 
on measurements of the obliteration of the 
suture skulls. The resorption of the alveolar 
bone was measured by the TCH-index ac-
cording to Davies et al. (4), using a compass 
and a periodontal probe. TCH-index was 

defined as the mean distance from the ce-
mentoenamel junction to the alveolar crest 
measured per all teeth in the jaw (Figure 3). 
The measurement was done on two sides, 
vestibular and interdental and expressed 
in millimeters, with a precision of 0.5 mm. 
Diagnosis of caries lesion was done by in-
spection and with a dental probe by a single 
evaluator.

Statistical analysis

Data are presented as mean and standard 
deviation (SD) and as proportions if they 
are nominal. Comparisons between mean 
vestibular and interdental TCH-index were 
done using paired t-tests, while compari-
sons of the mean TCH-index between study 
groups were done using unpaired t-tests or 
one-way analysis of variance. The relation 
between the mean vestibular and interdental 
TCH-index was expressed as the V/I or I/V 
ratio and its 95% confidence interval (CI). 

Figure 3 Measurement of Tooth Cervical Height (TCH-index). (a) Vestibular TCH – mean distance between A (at 
alveolar crest) and B (at cementoenamel junction) per all teeth in the jaw; interdental TCH – mean distance be-
tween C (at alveolar crest) and D (at cementoenamel junction) per all teeth in the jaw (figure from Davies et al. 
(4). Buccal height – vestibular height. (b) Measuring alveolar bone resorption with periodontal probe.

a b
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For dental caries, differences between ob-
served and expected frequencies in the four 
study groups were analysed by the c2 test, 
followed by post-hoc comparisons with the 
Keppel modification of the Bonferroni cor-
rection of type I error. The level of signifi-
cance was defined as p<0.05. Statistical anal-
ysis was performed using the R language for 
statistical computing (9). 

Results

The results for alveolar bone resorption as-
sessed as mean TCH-index are given in 
Table 2. 

Comparison of the mean TCH-index 
between the vestibular and interdental 
tooth sides shows that there is a signifi-
cantly greater resorption of alveolar bone 
vestibularly than interdentally in the KN 
group (p=0.001) and also in the 1st century 
group (p=0.001 or p=0.05). On the other 
hand, no statistically significant difference 
could be confirmed between the vestibular 

TCH-index and the interdental TCH-index 
in contemporary man from the 10th and 20th 
century groups (p=0.1). Results expressed 
as a V/I ratio show that in the subgroup of 
>50 year old contemporary man of the 20th 
century the interdental resorption is almost 
equal to the vestibular resorption (V/I=1.06, 
95% CI: 1.03, 1.10). Changes in interdental 
resorption increase in contemporary man 
in the subgroups of >50 years old (p<0.001), 
and its increase from KN to 20th century is 
almost two-fold (1.94, p<0.001). 

Interdental and vestibular values of 
TCH-index for KN were taken as reference 
values and expressed as 100% (Table 3). 

For the other three study groups, the 
interdental and vestibular TCH-index was 
calculated in respect to the KN reference 
and expressed as a percentage. Dynamics of 
interdental resorption was already higher in 
the subgroup of >50 years old from the 10th 
century (123.3%), while in the subgroup of 
>50 years old from the 20th century the in-
terdental resorption is almost twice as high 

Table 2 Mean TCH–index and vestibular-interdental ratio (V/I) values according to the study group (KN, 1st, 10th 
and 20th century)

Study group
No.  
of jaws

No.  
of teeth

Vestibular TCH,
mean (SD)

Interdental TCH,
mean (SD) p-value1 V/I ratio

(95% CI)

KN (14-23 years)

Maxilla 3 10 8.15 (1.36) 2.10 (0.22) 0.01 –

Mandible 6 44 5.33 (0.46) 2.68 (0.21) 0.001 –

Total 9 54 6.12 (0.44) 2.57 (0.17) 0.001 2.38 (2.32, 2.45)

1st century

20-29 years 28 295 2.80 (0.29) 1.79 (0.10) 0.001 1.56 (1.54, 1.59)

>50 years 16 94 4.36 (1.17) 2.34 (0.22) 0.05 1.86 (1.76, 1.97)

10th century

20-29 years 12 135
60

2.50 (0.28) 1.82 (0.38) 0.1 1.37 (1.32, 1.43)

>50 years 8 3.78 (0.32) 3.17 (0.44) 0.1 1.19 (1.14, 1.24)

20th century

20-29 years 26 281 3.67 (0.17) 2.99 (0.17) 0.1 1.23 (1.22, 1.24)

>50 years 36 178 5.31 (0.95) 4.99 (0.73) 0.1 1.06 (1.03, 1.10)

1p-values derived from a paired t-test comparing vestibular and interdental TCH-index. CI – confidence interval; KN - Krapina Neanderthals; 
SD - standard deviation; TCH - tooth-cervical height index.

Berislav Topić et al.: Dental health from Neanderthals to Contemporary Man
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(194.2%) in respect to the KN, whereas ves-
tibular resorption in contemporary humans 
did not reach the resorption values of KN. 
Results for caries lesions are shown in Table 4. 

The proportion of decay varied signifi-
cantly between the study groups (p<0.001). 
In teeth from the 1st century, the proportion 
of caries lesions was significantly higher 
than in KN teeth (1.7% vs. 0%, p=0.029), 
while the highest proportion of decay was 
observed in teeth from the 20th century 
(11.9% vs. 0%, p<0.001).

Discussion

The first skeletal remains, after which the 
Neanderthal hominid was named, were 
found in 1856 in Neanderthal, a valley in 
Germany. In 1899, the first remains of Ne-
anderthal hominids were found by Dragutin 
Kramberger-Gorjanović in Krapina, Croa-
tia. Krapina is a town in the north-west Croa-
tia, some 60 km from Zagreb. Most recent 
studies on tooth enamel (electron spin reso-

nance) ESR showed that KN lived 130,000 
years ago (5). The Krapina diluvium collec-
tion contains about 900 bone remains of KN. 
A very important segment of this collection 
are the remains of 281 teeth (190 single teeth 
and 91 teeth still attached to the alveolar 
bone). These measurements were made on 54 
attached teeth aged ≥14 years where the alve-
olar bones were not destroyed post mortem.

All skeletons were aged between 3 and 27 
years. Alveolar resorption was examined on 
the jaws belonging to the 14-23 years group. 
This is why the groups from the 1st, 10th and 
20th century are divided into two age sub-
groups of 20-29 and >50 years each. Con-
sidering the KN life expectancy of 23 years, 
it may have been more prudent to compare 
KN with the >50 age group of contemporary 
man. The samples of jaws from KN, 1st and 
10th centuries were accidental rather than 
representative or stratified. All skulls from 
the 1st, 10th and 20th centuries had both jaws 
well preserved. 

Table 3 Percentual TCH–index and interdental-vestibular ratio (I/V) values according to the study group (KN, 
1st, 10th and 20th century)

Study group Age subgroup Interdental TCH, (%) Vestibular TCH, (%) I/V ratio (95% CI)

KN 14-23 100.0 100.0 1.00

1st century 20-29 69.6 45.8 1.52 (1.51, 1.53)

>50 91.1 71.2 1.28 (1.24, 1.32)

10th century 20-29 70.8 40.8 1.74 (1.71, 1.75)

>50 123.3 61.8 2.00 (1.98, 2.02)

20th century 20-29 116.3 60.0 1.94 (1.93, 1.95)

>50 194.2 86.8 2.24 (2.23, 2.25)

CI – confidence interval; KN - Krapina Neanderthals; TCH - tooth-cervical height index.

Table 4 Dental caries according to the study group (KN, 1st, 10th and 20th century), for all age groups together

Study group Number of teeth examined Number (%) of teeth with caries

KN 281 0 (0.0)

1st century 860 15 (1.7)

10th century 697 24 (3.4)

20th century 1741 207 (11.9)

KN - Krapina Neanderthals
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The results of the TCH-index for the 1st, 
10th and 20th century humans showed the al-
veolar resorption to be greater on the inter-
dental septum and smaller on the vestibular 
side, as compared with KN. The vestibular 
to interdental resorption ratio expressed as a 
factor ranged from 2.38 in KN to 1.23 in the 
20-29 year group or 1.06 in the age group of 
>50 years in the 20th century jaws (Table 2). 
If the interdental vs. vestibular values are ex-
pressed as 100%, then the interdental to ves-
tibular (I/V) factor KN expressed as a factor 
is 1.00. The factor was 1.52, 1.74 and 1.94 for 
the 20-29 year group, and 1.28, 2.00 and 2.24 
for the >50 year group from the 1st, 10th and 
20th centuries, respectively (Table 3).

What do these results imply? Without 
the presence of the gingiva, it is possible 
to determine to the nearest millimeter the 
amount of bone loss from the cementoe-
namel junction tothe alveolar crest much 
more easily than it is possible in patients. 
Various methods have been proposed for re-
cording the amount of alveolar bone loss in 
skeletal material by measuring the distance 
from the cementoenamel junction to the 
alveolar crest for each tooth and averaging 
them for the arch, arch quadrant, or indi-
vidual (4, 10, 11). 

The loss of alveolar bone by resorption is 
the critical event in the pathogenesis of peri-
odontal disease. Bone resorption is a com-
plex process that is morphologically mani-
fested by erosion of the bone surface (How-
ship’s lacunes) and large multinuclear cells, 
osteoclasts. Another mechanism of bone 
resorption is the formation of an acidosis 
environment, leading to dissolution of the 
bone constituent minerals. The mediators 
of bone resorption include prostaglandins, 
osteoclast activating factor (OAF), lipopoly-
saccharides (LPS), complement system, in-
terleukins (IL-1, IL-3, IL-6), parathormone 
(PTH), macrophage colony stimulating fac-
tor (M-CSF), tumor necrosis factor alpha 

(TNF-alpha), tumor necrosis factor beta 
(TNF-beta) and vitamin D-3 (12).

Severson et al. (13) demonstrated on hu-
man autopsy material that the cell count in 
the osteogenic part of the periodontium de-
creased with age. Sarajlić et al. (14) showed 
that the process of alveolar resorption on the 
labial aspect of anterior monoradicular 845 
teeth from 198 male bodies aged 23-69 years 
at death, increased with age.

We did not study the morphological re-
lationship of proximal areas in any of the 
four groups. The results confirmed the well-
known opinion on plaque retention to be 
greater in the interdental space than on the 
vestibular side

Löe et al. (15) proved that plaque was the 
initial etiopathological agent for the onset of 
gingivitis, as known from Müller’s theory of 
decay. 

Mandel (16) divides the history of peri-
odontology into a number of eras:

- era of calculus (from Hippocrates to 
1955.) and after

- era of plaque
- era of host response
- era of bacterial specificity
- era of host – bacterium interaction
- era of transition
- era of regulation and 
- era of genetics. 
There are several hypotheses on the role 

of plaque in the etiology of gingivitis:
- non-specific plaque hypothesis
- specific plaque hypothesis and
- opportunistic plaque hypothesis.
Plaque quantification according to teeth 

area was investigation by Lang (17). He 
found the highest plaque accumulation on 
the distal side of molars, followed by premo-
lars and canine, and least on incisors. The 
lower distal surfaces of the teeth were more 
severely involved than the upper ones.

Plaqueology is a new field of dentistry, 
established in 1969, dealing with the origin, 
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development, structure, bacteriology, bio-
chemistry, immunology, control and pre-
vention of plaque (18). During evolution, 
the composition of plaque and its quantity 
have been changing, particularly in the in-
terdental area, as also demonstrated in the 
present study. The recognition of the in-
creasing rate of interdental alveolar bone 
resorption during the evolution of man has 
a practical, educational as well as preven-
tive value for oral hygiene improvement and 
in the struggle against periodontal disease 
and decay. In 1998, a symposium on inter-
dental space hygiene was held in Florence, 
Italy (17, 19–23). The papers presented were 
focused on the role of patient cooperation, 
including knowledge, skills, willingness, in-
formation – cognitive, instruction – psycho-
motor, motivation – affective, methods and 
techniques. 

The method of the TCH index (4) used in 
the study is based on linear measurements 
taken from a fixed point of the cementoe-
namel junction to the alveolar bone margin, 
and this measurement was equated with 
inflammatory bone loss (10, 24–27). The 

method should be additionally controlled in 
groups or individuals with severe occlusal at-
trition, as compensatory tooth eruption has 
been shown to have likely occurred in such a 
condition (28, 29–32). This subsequent tooth 
eruption appears to be compensation for the 
lost tooth height and an attempt to maintain 
vertical dimension of the masticator appara-
tus. Attrition was not examined in the pres-
ent study, so it could not be related to com-
pensatory tooth eruption and root exposure.

In the 20-29 year groups, the values of 
the TCH-index on the vestibular side were 
slightly lower in the 10th than in the 1st cen-
tury sample. The difference was not statis-
tically significant (Table 2). The values of 
TCH-index obtained in the 20th century 
sample were significantly higher than those 
recorded in the 1st and 10th century samples, 
indicating that periodontal disease and den-
tal caries have an increasing trend in mod-
ern man. 

The results of this study for teeth caries 
are shown in Table 4. Decay was not diag-
nosed on KN teeth whereas on teeth sam-
ples from the 1st, 10th and 20th centuries it is 

Table 5 Dental caries in some earlier human population (adults only) (33)

Time Series Author Number of
teeth examined

Number (%) of teeth 
with caries

70.,000-
35,000 B.C.

European 
Neanderthal Brothwell 259 0 (0.0)

35,000-
10,000 B.C

M. Carmel
(Skhul) Brothwell 523 5 (1.0)

3,000-
1,000 B.C.

French Neolitic Hartweg (1945) 11717 379 (3.2)

German Neolitic Brinch (1949) 1589 27 (1.8)

Swedish Neolitic Holmer (1956) 6402 91 (1.4)

Danish Neolitic Pedersen (1939) 3612 56 (1.2)

British Neolitic Brothwell (1962) 1151 36 (3.1)

Predinastic
Egyptian Brothwell (1963) 1742 40 (2.3)

China Mao Yen (1959) 884 38 (4.3)

3,000-
1,000 B.C. Total: 27879 674 (2.4)

B.C. – Before Christ.
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present in 1.74%, 3.44% and 11.89% respec-
tively. When these results for KN and per-
sons from the 1st century are compared to 
the results of Brothwell (33), they show very 
good complementarity (Table 5).

In Brothwell there was no caries diag-
nosed on 259 teeth of European Neander-
thals, just as there was no caries diagnosed 
on the 281 teeth of the KN. Brothwell indi-
cates the life expectancy of European Nean-
derthal 70,000 – 35,000 years B.C. His results 
(33) were published in 1963. At that time life 
expectancy of KN was determined by radio-
active carbon (C-15) and it was considered 
that KN lived earlier than 40,000 – 30,000 
years B.C. but the newer method ESR from 
1995, showed that KN lived 130,000 years 
B.C. (5).

The frequency and distribution of caries 
in the mediaeval population (34), from the 
10th to 11th century in Croatia on a sample 
of 979 teeth, showed recorded caries as in-

terproximal 3.9% (76 teeth), buccal/lingual 
1.3% (25 teeth), and on the occlusal surfaces 
of a sample of 645 teeth, caries was found in 
2.9% (19 teeth).

Some specificities of KN teeth: The term 
„taurodont“ was coined by Arthur Keith 
1913 (35) to describe the condition of free 
roots. Taurodontism is best measured in ra-
diographs and, whilst it may affect all per-
manent or deciduous cheek teeth, it is most 
pronounced in molars. The whole dentition 
may be affected, or just a few teeth (1, 36). 
Taurodontism is prominent amongst the 
Krapina Neandertal specimens (37-39). 

Mandible 53, age 10-11, x-ray findings, 
if KN had lived some years more, he would 
have had the diagnosis – dentitio difficilis 
(Figure 5).

Like other Neanderthals, the KN teeth 
showed multiple evidence of manipulations 
and processing activities in the anterior 
teeth. The permanent and deciduous teeth 

Figure 4 Hypertaurodontism permanent molar teeth of Krapina Neanderthals (7).

Figure 5 Mandible, age 10-11 years, position crown wisdom tooth (6, 7).

Berislav Topić et al.: Dental health from Neanderthals to Contemporary Man
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showed numerous scratches of the incisors 
and canines, especially in the upper jaws. 
Out of seven specimens predominantly 
showing oblique scratches, six exhibited a 
right-handed pattern. Combined with other 
Neanderthal data, KN showed the frequen-
cy of handedness similar to contemporary 
humans (40).

Conclusions

A skeletal study was undertaken on the 
skulls of KN and 1st, 10th and 20th century 
contemporary man of the connection be-
tween alveolar bone resorption and dental 
caries. Alveolar resorption changes in KN, 
1st, 10th and 20th century human tooth sam-
ples were assessed by use of the TCH-index 
(4). Diagnosis of dental caries was made by 
inspection and with a dental probe. The re-
sults obtained pointed to the following con-
clusions:
1. Resorption changes were greater on the 

vestibular than interdental side in all jaws 
from the four study periods. The greatest 
resorption of 6.12 mm was recorded on 
the vestibular side in the jaws of KN.

2. During evolution, alveolar bone resorp-
tion on the vestibular side was in de-
crease, as differentiated from resorption 
of the interdental septum, which showed 
an increasing tendency. In the KN and 
20th century samples, this ratio was 2.38 
and 1.23 in the 20-29 years subgroup, 
respectively, and 1.06 in the 20th century 
>50 year subgroup (Table 2).

3. When the ratio of interdental to vestibu-
lar (I/V) resorption was expressed as a 
factor, it was 1.00 in KN and 1.94 in the 
20th century 20-29 year subgroup, and 
2.24 in the >50 year subgroup (Table 3).

4. The dynamics of the two more pro-
nounced resorption patterns of the inter-
dental septum relative to the vestibular 
side of the alveoli in contemporary man 
is a consequence of greater plaque depo-

sition and its pathogenesis in the inter-
dental space than on the vestibular side.

5. Four samples of teeth from four time pe-
riods, i.e. the KN who reportedly lived 
over 130,000 years ago showed no car-
ies (281 teeth), whereas the teeth from 
the 1st century showed 1.74% caries (860 
teeth), the 10th century 3.44% caries (697 
teeth) and the 20th century 11.87% caries 
(1,741 teeth).

6. These findings have a practical, educa-
tional and preventive value for oral hy-
giene improvement, especially of the 
interdental space, which should help de-
crease the prevalence of periodontal dis-
ease and dental caries, and improve oral 
as well as general health.
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The relationship between difficulties in psychological 
adjustment in young adulthood and exposure to bullying 
behaviour in childhood and adolescence

Kristina Sesar¹, Marijana Barišić², Maja Pandža², Arta Dodaj²

Objective. This study investigates the relationship between involve-
ment in bullying in childhood and adolescence and psychological dif-
ficulties in young adulthood. Materials and method. A total of 249 
college students completed the Retrospective Bullying Questionnaire 
and Trauma Symptom Checklist. Results. The results showed signifi-
cant differences in psychological adjustment among respondents who 
were exposed to bullying compared to respondents who were not ex-
posed to bullying. Those exposed to bullying had significantly higher 
levels of anxiety, depression, sleeping problems, and dissociative and 
traumatic symptoms compared to those who were not exposed to bul-
lying. Respondents who were exposed to bullying in all three examined 
periods (the period from the first to fourth grade, the period from the 
fifth to eighth grade and the high school period) had higher scores 
on the subscale of dissociative symptoms and sexual trauma symp-
toms compared to respondents who were exposed through one or two 
periods. Victims abused in all three periods have more symptoms of 
anxiety and sleeping problems compared to the subjects exposed to 
bullying during one examination period. There were no differences in 
the level of depressive symptoms and sexual problems regarding the 
duration of bullying. Also, there were no differences in psychological 
adjustment between respondents who were bullied during one specific 
period. Conclusion. Bullying experiences in childhood and adoles-
cence are connected with difficulties in psychological adjustment in 
young adulthood. 

Key words: Bullying, Psychological adjustment, Young adulthood, 
Trauma symptoms, Retrospective research.
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Introduction

Bullying is not a new phenomenon. Differ-
ent forms of bullying have existed as long as 
schools. Almost all adults have childhood 
memories or experiences of bullying in dif-
ferent situations, whether they acted aggres-
sively towards other children, experienced 

bullying themselves or witnessed bullying. 
Many adults, regardless of age, are still able 
to recall details of these events, such as the 
name of the school bully, classes they at-
tended, duration of exposure to bullying 
and so on. In a study that was conducted 
by Crozier and Skliopidou (1), among 220 
adults, who were asked about their memo-
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ries related to the period when they were in 
primary school, it was established that two 
thirds of adults recalled that they were ex-
posed to mockery or derogatory names. 

Respondents who were exposed to bully-
ing, stated that these events were accompa-
nied by feelings of anger, shame and unhap-
piness. Recollection of these events and the 
derogatory names they were called are still 
painful for one fourth of the questioned par-
ticipants and they believe that these experi-
ences caused long-lasting negative effects on 
the development of their personalities and 
attitudes.

There is no single common definition of 
bullying, but most agree that there are fac-
tors that should be taken into consideration 
such as: firstly, different patterns of behavior 
that are repeated over time with the intent 
to hurt or disturb one or more students by 
one or more other students; secondly, there 
must be a perceived imbalance of power 
between the bully and the victim, which al-
lows one student to dominate over others 
(2). Situations where there is a conflict be-
tween individuals of equal or similar power 
are not considered bullying. This distinction 
is important because the consequences of 
repeated attacks or threats by individuals 
or groups more powerful than themselves, 
most likely differ from the effects of expo-
sure to threats or attacks by someone of the 
same strength. In the first case individuals 
feel helpless (3).

In different ways, psychologists tried to 
determine the varieties of forms of bullying 
amongst children. In certain studies, bully-
ing amongst children is conceived globally 
(4). For example, as an action that aims to 
threaten someone or to hurt someone who 
is weaker. In other studies (5) distinctions 
were made between the different types of 
aggressive acts or behaviors that may be per-
formed, for example, physically, verbally or 
indirectly. The distinction can also be made 
depending on whether a child is abused by 

one individual or by a group. Someone can 
be abused because they belong to a group 
which the bully does not approve of or be-
cause of some personal characteristics. Fi-
nally, we also distinguish exposure to bully-
ing in one or several situations as opposed 
to long term exposure to bullying. All these 
distinctions are very important especially 
when talking about the consequences of 
bullying (3).

Numerous studies show that bullying is 
a worldwide problem. Studies conducted 
in Australia, Canada, UK, Japan, Scandina-
via and Croatia, indicate that 20% to 30% 
of school children participate in bullying 
(6-14). When we take into account the fre-
quency of bullying in regard to the role in 
bullying behavior, the research results show 
that 7-23% of respondents were identified 
as bullies, 5-12% as victims and 2-21% of 
respondents as bully/victims (7, 15-18). 
Studies in this field have demonstrated that 
children exposed to bullying are more likely 
to experience a wide range of adverse psy-
chosocial and behavioral outcomes (19-21).

Most of the studies are focused on short-
term consequences of peer victimization 
(22). Among the wide range of negative 
consequences associated with bullying, spe-
cial attention is focused on the development 
of depressive disorders (22, 23-26), and 
suicidal thoughts and ideas in children ex-
posed to bullying (27-29). One of the most 
common emotional responses to prolonged 
exposure to bullying are different forms of 
anxiety disorders such as social and chronic 
anxiety (22, 30-33). In children exposed to 
violent behavior, symptoms of PTSD were 
also identified. The above stated symptoms 
can manifest as behavioral problems, avoid-
ing school, the class and persons associated 
with bullying, and loss of interest in people, 
imposed memories of traumatic events, 
nightmares, frightening memories of one 
or more traumatic events (34-36). Physical 
symptoms such as headaches, stomachaches, 
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back pain, chest tightness, sore throat, sleep-
ing problems, morning fatigue, poor appe-
tite and night urination are often associated 
with exposure to  bullying (23, 29, 37-38). 

However, cross-sectional studies are 
not able to provide evidence for something 
more than correlations among  bullying and 
psychological difficulties. A small number 
of studies investigated the long-term conse-
quences of  bullying. The results of longitu-
dinal studies are consistent with the results 
of the intersection of research and suggest 
that exposure to bullying is correlated with 
different forms of internalizing and exter-
nalizing psychological problems (8, 30, 39-
41). A prospective study by Schreier et al. 
(42) showed associations between adverse 
experiences in childhood and psychotic 
symptoms in adulthood. Furthermore, pro-
spective types of studies have shown that 
history of victimization predicts the onset of 
emotional problems in the early teen years 
(43). 

However, most longitudinal studies that 
have been conducted so far have focused on 
shorter periods of time and still lack lon-
gitudinal studies through longer period of 
time (39). Moreover, a shortcoming of lon-
gitudinal and prospective studies is that the 
data are collected over a specific period of 
time, and rarely cover the entire childhood 
(44). Also, this type of research is expensive 
current and because of that researchers are 
directed towards the implementation of ret-
rospective studies. Retrospective studies of  
bullying conducted so far are rare and main-
ly focus on specific populations (3, 45-46). 
They suggest a correlation between victim-
ization and difficulties in heterosexual rela-
tionships, declaring that they were exposed 
to bullying behavior in childhood. In a study 
conducted on 276 adults (aged 15-66) in 
England who were exposed to child abuse, 
approximately one half of the participants 
reported that they had a long-term psycho-
logical effects, most commonly in the field of 

personal relationships (46). In a retrospec-
tive study conducted on adult subjects (3) it 
was discovered that men exposed to victim-
ization at school had interpersonal difficul-
ties, resulting in fear of intimacy and shy-
ness, which limits them in creating a satisfy-
ing intimate relationship with the opposite 
sex. Allison, Roeger and Reinfeld-Kirkman 
(47) investigated the relationship between 
past victimization and adult health-related 
quality of life. In a representative sample of 
Australian adults experience in bullying was 
determined by interview. Furthermore, the 
health-related quality of life was measured 
using the Medical Outcomes Study 36-
item ShortForm Health Survey. The results 
showed that those who had been bullied ex-
perienced significantly poorer mental and 
physical health compared to those who had 
not been bullied. 

Retrospective studies which researched 
exposure to  bullying in the student popu-
lation, indicate that the subjects who were 
exposed to  bullying in childhood and ado-
lescence were more likely to develop depres-
sive disorders (39, 48-49), anxiety disorders 
(49-50, 51-52) and difficulties in interper-
sonal relationships (53-54) compared to 
students who did not have such experiences. 
Furthermore, Ronning et al. (55) found that 
frequent bullying is a marker of present and 
later psychopathology.

The duration of exposure to violent be-
havior is another significant factor in the de-
velopment of long-term psychological con-
sequences in individuals exposed to violent 
behavior (54). Students who reported that 
they were exposed to  bullying through the 
period of both the lower and upper grades of 
primary school were more likely to develop 
psychological problems compared to those 
who were exposed to  bullying in one of 
these two periods (during the lower grades 
of elementary school or only in the higher 
grade) (54).

Kristina Sesar et al.: Long-term effects of bullying
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Although these studies provide some 
evidence of the specific effects of being bul-
lied, most of these studies (42-43) do not ex-
tend into later adolescence. It is important 
to know the effects of being bullied during 
the period of the lower and upper grades of 
primary school, as well as high school on lat-
er adolescent functioning. To our knowledge 
this is the first study that includes a retro-
spective investigation of different periods of 
bullying on psychological functioning of ad-
olescents. This could have important impli-
cations for the possibility of identifying the 
critical period when bullying has the stron-
gest effects on adolescent behavior. Further-
more, the studies conducted examine spe-
cific psychological difficulties that could be 
the result of being bullied. Studies also need 
to account for all co-existing difficulties that 
could appear simultaneously in bullied chil-
dren. Finally, to explore whether bullying has 
an impact on adolescent behavior and men-
tal health, it is important to include a not bul-
lied comparison group. Most of these studies 
examine the association between bullying 
and some types of psychological difficulties. 
It is methodologically more appropriate to 
categorize subjects into different categories 
with regard to experience in bullying.

The aim of this study was to examine the 
association between exposure to  bullying 
during childhood and adolescence and diffi-
culties in psychological adjustment amongst 
young adults.

Methods
Participants

The study includes 249 students from differ-
ent departments of the Faculty of Humani-
ties and Social Sciences, University of Mo-
star, (173 females and 76 males). The average 
age of the participants was 21.3±3.14. These 
students were in different years of study and 
academic specialization, including social 
work, psychology, and philosophy. The par-

ticipants were provided with an information 
sheet that outlined the main principles of 
the research and contact information if they 
wished to contact the researchers later on. 
They were given time to read the information 
sheet and to ask questions. The study was ap-
proved by the Ethics Committee of Mostar 
University and by The Ministry of Science, 
Education, and Sports of Herzegovina-
Neretva Canton, Bosnia and Herzegovina. 

Instruments

For the purpose of this study a questionnaire 
was constructed with sociodemographic 
data. The questionnaire included data on 
student sex, age, type and year of study. The 
exposure to  bullying among children in pri-
mary and secondary schools was examined 
through the Retrospective Bullying Ques-
tionnaire (RBQ), which was constructed 
by Schäfer et al. (54). The implementation 
of the questionnaire in this study was ap-
proved by the authors of the questionnaire. 
For the purpose of this study, the ques-
tionnaire was translated into Croatian and 
adapted through the technique of reverse 
translation. It was translated from English to 
Croatian and then afterwards from Croatian 
into English. After this procedure, the veri-
fication of the translated version was done 
by two independent experts in the field of 
bullying and after their alignment, the   final 
version was made. 

The questionnaire contained 44 ques-
tions, mostly multiple choice. It covered 
experiences of victimization in school (six 
types of victimization, two physical, two 
verbal, two indirect), and specifically their 
frequency, severity, and duration (all 5-point 
scales), gender, the number of bullies (six 
options), and the students’ participation in 
active bullying. These questions were asked 
firstly for primary school and then for sec-
ondary school. This was followed by a 5-item 
trauma subscale of intrusive and recurrent 
recollections of victimization (each 5-point 
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scales), and a question on suicidal ideation 
if bullied (4-point scale). The last part of 
the questionnaire included questions about 
the frequency, intensity and duration of 
abuse in the workplace. However, this part 
of the questionnaire was not an appropriate 
form for a group of students, so we decided 
to modify the questionnaire and to reduce 
the questions. The questionnaire was intro-
duced by a definition of bullying. The ano-
nymity of the questionnaire was stressed, 
and a detachable sheet of advice, helplines 
and some useful websites were given at the 
end for those who might wish to discuss 
their experiences further. The criterion for 
classification of students as bullies was based 
on the confirmatory answers to questions 
relating to how they abused their peers and 
how frequently it occurred. As for the classi-
fication of the victims, confirmatory answers 
in the first part of the questionnaire related 
to exposure to, as well as experience of fre-
quent abuse, were the criteria for classifica-
tion. The victim group was further divided 
into subgroups regarding the period of ex-
posure to bullying: the period from first to 
fourth grade (approximate age range - 6 to 
10 years), the period from the fifth to eighth 
grade (app. age - 10 to 15 years) and the high 
school period (app. age - 15 to 19 years). 

In previous studies in which this measure 
instrument was used, the authors did not 
specify the factor structure (54, 56). This is 
reasonable because the questionnaire exam-
ines different aspects of bullying, in which 
responses are expressed on a continuous 
scale. Schäfer et al. (54) reported reliability 
of 0.88 for testing the scale of bullying in el-
ementary school, 0.87 for the examination 
of bullying in high school, and 0.77 for ex-
posure to bullying and the strategies used to 
cope with bullying. 

Psychological adjustment in young adult-
hood was assessed by the Trauma Symptom 
Checklist 40 (TSC-40) (57). TSC-40 is used 
to determine the symptomatology in adults 

who experienced trauma in either childhood 
or adult age. It measures aspects of post-trau-
matic stress and other symptoms that occur 
in traumatized individuals. TSC-40 is a 40-
item self-reporting instrument. In addition to 
yielding a total score, it has six subscales: Anx-
iety, Depression, Dissociation, Sexual Abuse 
Trauma Index, Sexual Problems, and Sleep 
Disturbances. For each item of the scale, the 
respondents are asked to rate the frequency 
of symptom occurrence during the preceding 
two months, using a Likert-type scale from 
1 (“never”) to 4 (“often”). Briere (58) found 
that the coefficients of internal consistency 
subscale range from 0.66 to 0.77 (58). In this 
study, coefficients of internal consistency 
range from 0.64 to 0.73, and the reliability 
of the entire scale is 0.90. Satisfactory levels 
of reliability justify the use of existing sub-
scales in subsequent analyzes.

Data collection

Data were collected in the summer semes-
ter of 2012 during lectures. Questionnaires 
were group applied (the study units) and 
were not limited in time. On average they 
took 15 minutes. In the instructions to the 
participants, the anonymity of data was 
emphasized and it was explained how to 
fill the questionnaire. Each participant first 
filled out the questionnaire with sociodemo-
graphic data, while the sequence of filling 
out the Retrospective Bullying Question-
naire and the Trauma Symptoms Checklist  
– 40 was rotated by the principle of ABBA. 
Thus, half of participants first filled out the 
Retrospective Bullying Questionnaire, and 
the Trauma Symptoms Checklist – 40, while 
the other half of participants worked in the 
reverse order.

Data analysis 

Statistical analysis was performed using Sta-
tistica 7.0 (StatSoft, Inc., Tulsa, OK, USA). 
Depending on the distribution of the vari-
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ables, the Student t-test or the Mann-Whit-
ney test was used to determine the difference 
in psychological adjustment between the 
neutral group (not exposed to peer abuse) 
and victims (exposed to peer abuse). Using 
the one-way ANOVA and Kruskal-Wallis 
tests, victims` psychological adjustment was 
additionally analyzed depending on the peri-
od of peer abuse. The Bonfferoni correction 
test for multiple testing and multiple com-
parisons of mean ranks for all groups were 
applied where it was necessary. P-values less 
than 0.05 were considered significant.

Results 

In analyzing the results, we first defined the 
term ‘victim’ for our sample. We then con-
sidered differences of our outcome mea-
sures. Our primary interest was in victim/
non-victim differences. Victims (N=119) 
were identified from their responses about 
the frequency and intensity of reported 
physical, verbal and indirect bullying. A 
person was considered a victim when they 
reported being bullied in one or more ways 
‘sometimes’ or more (frequency) and classi-
fied this as ‘quite serious’ or ‘extremely seri-
ous’ (intensity). 

Respondents who were assessed to have 
never been exposed to bullying or those who 
indicated that they were exposed to bully-
ing sometimes or rarely were categorized as 
neutral. Analysis of the results of the Ret-
rospective Bullying Questionnaire showed 
that 44.1% out of the 119 participants were 
sometimes or frequently exposed to one or 
more forms of bullying. Verbal forms of bul-
lying are the most common during elemen-
tary school (lower grades- 21.5%; higher 
grades – 19.9%), while indirect forms of bul-
lying become more frequent in high school 
(17.9%), compared to periods in elemen-
tary school. Physical forms of bullying are 
somewhat less frequent, ranging from 2.9% 
at high school, to 8.1% and 11.8% at lower 

and higher grades of elementary school, re-
spectively. Respondents were most exposed 
to bullying during one of the examined pe-
riods (50.4%). During the two examined pe-
riods 48 (40.3%) respondents were exposed 
to bullying. Throughout all three periods 21 
subjects (17.6%) were exposed to bullying. 

Significant differences were established 
between respondents who were exposed to 
bullying and those who were not exposed to 
bullying in all measures of psychological ad-
justment. Respondents exposed to bullying 
had higher levels of symptoms of anxiety, 
depression, dissociative disorders, sleeping 
problems, sexual problems and higher levels 
of traumatic symptoms associated with sex-
ual abuse (Table 1). The range of average dif-
ferences in scores on the subscales achieved 
between the abused and the neutral group 
was lowest on the subscale of sexual difficul-
ties and highest on the depression subscale.

When we took into account the duration 
of exposure to bullying, differences in the 
levels of psychological difficulties between 
the two groups were established (Table 2). 

Respondents who were exposed to bul-
lying in all three periods had higher scores 
on the subscale of dissociative symptoms 
(M=7.45; SD=3.531) than respondents ex-
posed to bullying during one (M=4.63; 
SD=2.863) or two periods (M=5.46;2.887), 
F(2, 113)=6.277, p=0.003. Also, being ex-
posed to bullying through all three peri-
ods was connected with having more sex-
ual trauma symptoms (M=6.63; SD=3.989) 
compared to being exposed through 
one (M=3.36; SD=2.595) or two periods 
(M=4.44; SD=3.148), F(2, 113)= 7.469, 
p<0.001. Victims of bulling through all 
three periods had more symptoms of anxi-
ety (N=7, range of 4-8) than those bullied 
through one period (N=4, range of 2-7), 
F(2, N=114)=7.128, p=0.028. Likewise, re-
spondents who were bullied through all 
periods had more sleeping problems (N=6, 
range of 4-8) than those who were exposed 
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Table 1 Differences in psychological adjustment among respondents exposed to bullying and those who were 
not exposed to bullying

Psychological difficulties
Exposure to bullying

Exposed Not exposed t/Z P

Dissociation (x±SD) 5.45±3.13 4.02±2.61 3.867 <0.001†

Anxiety (Median; range) 6 (3-8) 4 (2-7) 2.565 0.01‡

Depression (x±SD) 7.17±4.14 5.06±3.19 4.362 0.008†

Sexual abuse trauma index (x±SD) 4.37±3.28 2.91±2.32 3.949 <0.001†

Sleep disturbances (Median; range) 5 (3-8) 3 (2-6) 4.358 <0.001‡

Sexual problems (x±SD) 3.84±3.27 2.81±2.83 2.550 0.011†

†Student t-test; ‡Mann-Whitney U test.

Table 2 Differences in psychological adjustment in respondents exposed to bullying in regard to the duration 
of exposure to bullying (all three periods, combination of two periods, one period) 

Psychological difficulties
Duration of exposure to bullying

One period Two periods Three periods F/H P

Dissociation (x±SD) 4.62±2.86 5.46±2.89 7.45±3.53 6.277 0.002†

Anxiety (Median; range) 5 (3-8) 6 (3-8) 9 (5-15) 7.128 0.028‡

Depression (x±SD) 6.68±3.18 7.13±4.07 8.87±6.39 1.606 0.205†

Sexual abuse trauma index (x±SD) 3.36±2.59 4.44±3.15 6.63±3.99 7.469 <0.001†

Sleep disturbances (Median; range) 4 (3-6) 5 (3-8.5) 8 (5-12) 7.299 0.001‡

Sexual problems (x±SD) 3.76±2.70 3.74±2.89 4.38±5.38 0.247 0.781†

 †ANOVA; ‡Kruskal-Wallis ANOVA.

Table 3 Differences in psychological adjustment in respondents exposed to bullying during one specific period

Psychological difficulties

Duration of exposure to bullying

Lower grades
(elementary school)

Higher grades
(elementary school) High school F/H P

Dissociation (x±SD) 4.50±2.39 5.44±3.37 3.75±2.80 1.236 0.300†

Anxiety (Median; range) 5 (1-9) 7 (0-14) 4 (1-11) 1.543 0.462‡

Depression (x±SD) 6.24±2.41 8.20±3.78 5.45±3.05 2.974 0.061†

Sexual abuse trauma index  

(x±SD)
3.1±2.40 4.23±3.00 2.83±2.41 1.083 0.348†

Sleep disturbances  
(Median; range) 7 (0-10) 6 (1-10) 3 (0-8) 4.237 0.439‡

Sexual problems (x±SD) 3.71±2.26 4.21±3.74 3.20±1.81 0.406 0.669‡

†ANOVA; ‡Kruskal-Wallis ANOVA.



138

Acta Medica Academica 2012;41:131-144

to bullying during one period (N=3, range 
of 2-5), F(2, N=114)=10.299, p=0.006. There 
were no differences in the level of depressive 
symptoms and sexual difficulties regarding 
the duration of bullying.

The levels of psychological difficulties of 
groups who were exposed to bullying during 
one period (lower/higher grades of elemen-
tary school, high school) were compared. 
This was done in order to try to isolate a 
possible critical period when more difficul-
ties occurred (Table 3). However, no differ-
ences were found. 

Discussion

The results of this study support the conclu-
sions of previous studies (8, 48) which estab-
lished the correlation between exposure to 
bullying during childhood and adolescence 
and psychological difficulties in young 
adulthood. According to the results of this 
research, 44.1% respondents were exposed 
occasionally or frequently to bullying during 
childhood and adolescence. Retrospective 
studies that have been conducted until now 
on college students have found that many of 
them recalled their experiences of bullying 
during school age. In a survey conducted of 
119 college undergraduates, 48.7% of respon-
dents reported that they were bullied at least 
once or twice; 15.1% reported they were bul-
lied occasionally, and 2.5% stated that they 
were bullied frequently during high school 
(59). Newman et al. (60) found a higher rate 
of occasional and frequent bullying than the 
percentage found in the study by Chapell et 
al. (59). In a sample of 853 college students, 
Newman et al. (60) found that 24% of the re-
spondents reported that they were occasion-
ally bullied during high school and 9.1% re-
called that they were frequently bullied dur-
ing high school. These prevalence figures are 
higher than those obtained in school-based 
surveys, which often ask for reports of the 
last 3 or 6 months (61). This is in line with 

what might be expected from these school 
based surveys, if we take into account re-
ports over the whole duration of education. 

According to the results of this study, 
considering the data related to duration of 
bullying, respondents were most exposed to 
bullying during one of the indicated periods 
(42%). 40.3% of respondents were exposed 
to bullying during two periods examined. 
In this case, these were the lower and higher 
grades of elementary school (24.4%). 21 re-
spondents (17.6%) were exposed to bullying 
throughout all three periods. In this study, 
the established frequency of exposure to 
abuse, taking into account the duration of 
bullying, was significantly higher than in the 
research of Schäfer et al. (54). 

In above mentioned study, 28% of re-
spondents reported being victimized at 
school. Also, about half of these victims 
reported relatively extended victimization, 
lasting for months or longer, and about 8% 
of them reported being victimized in both 
primary and secondary school (54). The dif-
ferences that were found between our study 
and the already mentioned research are not 
surprising. The study by Schäfer et al. (54) 
was conducted in Spain, Britain and Ger-
many and it lasted longer. Furthermore dur-
ing that study preventive work was system-
atically implemented. The main aim of these 
prevention programs was to reduce the oc-
currence of bullying. In Bosnia and Her-
zegovina and even in the region, research 
into bullying is in its initial stages as are 
the prevention programs. Moreover, in our 
region, a large number of children are not 
even aware of behaviors that are considered 
as bullying and are not aware of the nega-
tive consequences of such behavior, which 
directly affects its frequency. This study has 
shown that those young people who were 
exposed to bullying during their years of ed-
ucation reported more depressive symptoms 
compared to those who did not experience 
abuse during primary and secondary school. 
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These results are in line with the results of 
retrospective studies conducted so far, in 
which respondents were exposed to bullying 
during their childhood and/or adolescence 
and consequently developed a higher risk of 
depressive disorders (48-49, 62-63).

Other than the symptoms related to de-
pression, young people who were exposed 
to bullying in childhood and adolescence, 
reported a greater number of anxiety symp-
toms compared to those who were not. In 
studies conducted so far dealing with a ret-
rospective examination of bullying, we found 
that the students who reported being victims 
of bullying also had symptoms associated 
with anxiety (50-52). Similarly, according to 
the results of Gladstone et al. (52) adult men 
who were exposed to bullying once a week for 
five or more years, had their current anxiety 
symptoms attributed to their abuse experi-
ence. In addition, respondents who were ex-
posed to bullying during childhood and/or 
adolescence reported the symptoms of anxi-
ety disorders earlier than those who did not 
report the experience of bullying (50, 52). 

Cognitive theory gives us an insight into 
how the process of internalization of bullying 
events could potentially contribute to even-
tual long-term effects, such as depression 
and anxiety. According to this theory, the 
meaning one ascribes to events determines 
the affective response (64). If this tendency 
toward negative internalization persists, 
then these individuals may be at greater risk 
for depression, anxiety, and or problems in 
relationships (65-67). In Beck’s example (65) 
of a young boy being teased by his friends, 
he provided an illustration of how internal 
evaluation of an event can be influential in 
determining emotional responses. In this 
example, Beck stated that objective meaning 
might be that his friends were simply jok-
ing with him. The boy’s internal evaluation 
might be that he is “a weakling” or “they 
don’t like me” (Beck, p. 48). Because these 
internal evaluations, or private meanings, 

are often regarded as embarrassing, the in-
dividual is less likely to examine these be-
liefs with others. Without the opportunity 
for others to challenge such thoughts, these 
negative perceptions about the self may per-
sist and continue to influence beliefs about 
the self. Since children and adolescents who 
were targets of bullying are more likely to be 
socially isolated (48, 68-69) these individu-
als may be particularly unlikely to have such 
negative perceptions disconfirmed by others. 
In contrast, those with other opportunities to 
build social competence may be more likely 
to demonstrate resilience as they have ad-
ditional opportunities to have these negative 
beliefs dispelled by others. Also drawing from 
cognitive theory (65-67), those low in compe-
tence or lacking other sources of developing 
competence may develop negative schemas 
associated with social experiences. New social 
experiences during college that remind one of 
these earlier, aversive experiences with peers 
may trigger negative social schemas, eliciting 
emotions, thoughts, images, and behavioral 
impulses associated with these earlier, aver-
sive situations (70). Such interpretations may 
reinforce anxiety associated with social situ-
ations. Being the target of bullying also may 
contribute to a sense of learned helplessness 
(71), a cognitive pattern often displayed by 
individuals with depression (72). Those in-
dividuals who do not possess opportunities 
for developing competence may be more 
prone to learned helplessness. As victims 
may believe that they are unable to stop the 
bullying, they may also begin to believe that 
their efforts to affect the outcomes of other 
situations will be ineffective (49). If bullying 
persists for a long period of time, targets of 
bullying may begin to generalize this sense 
of incompetence to other areas of their lives, 
which may lead to low self-esteem and a 
greater likelihood of developing depression 
and anxiety during college years (73).

According to the results of some stud-
ies (74) there is evidence that suggests that 
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there is a possible connection between bul-
lying in schools and post-traumatic stress 
disorder. To our knowledge, this is one of 
the first studies to investigate the long-term 
traumatic consequences of exposure to bul-
lying, and also a wide range of traumatic 
symptoms. The analysis of the obtained re-
sults showed that the respondents who were 
exposed to bullying, besides the symptoms 
of anxiety and depression, had more pro-
nounced sleeping problems, dissociative 
symptoms and SATI than those who were 
not bullied. Whether we focus on the indi-
vidual symptoms or analyze them together, 
these symptoms are a measure of the trau-
ma (75-76). A significant correlation was 
determined between the abuse and trauma 
symptoms, which indicates that bullying 
as a form of violent behavior is a traumatic 
experience for people who are exposed to 
it (77). The time that elapsed from the first 
experience of abuse to the moment of the 
research may complicate the distinctions of 
the different forms of abuse (physical, verbal 
or relational), but nevertheless, the obtained 
results illuminate the potentially traumatic 
nature of bullying. If we are to truly under-
stand the association between psychologi-
cal difficulties and experiences of bullying, 
it is necessary to consider other potential 
factors that may contribute to the develop-
ment of long-term psychological difficulties. 
The duration of such an experience is one 
of the potential risk factors (54, 60, 63). In 
this study we found that respondents who 
were exposed to abuse during all three pe-
riods of education had higher scores on the 
subscale of dissociative symptoms and the 
subscale for the assessment of traumatic 
symptoms associated with sexual abuse than 
those who were exposed to bullying in one 
or two of the studied periods. Furthermore, 
respondents who were exposed to bullying 
in all three periods had higher levels of anxi-
ety and more sleeping problems than those 
abused in only one period.

Comparison of the results of psychologi-
cal difficulties in those exposed to bullying 
in one and two periods showed that the low-
est scores on the subscales of dissociation, 
anxiety, sexual trauma and sleep difficulties 
were seen in those with the shortest dura-
tion of bullying. However, although these 
differences are significant, they are quite 
small compared to the group which was bul-
lied through all three periods of interest.

These results are consistent with the re-
sults of the retrospective studies by Newman 
et al. (60) conducted on 853 students. The 
later one stated that the greater frequency 
and longer duration of abuse in childhood 
and adolescence is associated with increased 
stress symptoms. Schäfer et al. (54) found 
that the duration of peer victimization is a 
risk factor that seems to have an impact on 
the development of long-term consequenc-
es. Students who reported that they were 
exposed to bullying in the lower and higher 
grades of elementary school had more psy-
chological difficulties than those who were 
abused in only one of these periods (54). 
Kochenderfer and Ladd (78) found that the 
duration of the victimization experience was 
associated with the magnitude of difficulties 
in psychological adaptation in persons ex-
posed to bullying. Unlike the results of other 
studies (8, 22, 48, 63) which showed that the 
length of time of bullying may relate to the 
development of depression in later life, in 
our study we did not distinguish the differ-
ence in symptoms of depression caused by 
different durations of bullying.

In addition to analyzing the duration of 
bullying, psychological difficulties were ana-
lyzed regarding the specific time period in 
which bullying occurred. However, no dif-
ferences in levels of psychological difficulties 
were found. Psychological difficulties are as-
sociated with being exposed to bullying, re-
gardless of the period in which it happened. 
It must be noted, however, that levels of de-
pression in specific bullying periods are near 
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the critical value of significance (F=2.974, 
p=0.061). This could imply that there could 
be some specific critical period when bul-
lying victims are at higher risk of having 
symptoms of depression in later life. To sup-
port this, a meta-analysis of longitudinal 
studies performed by Ttofi et al. (79) shows 
that the level of depression is to be expected 
to be lower, if the student was younger when 
the bullying happened. Future studies with a 
larger sample are needed in this country, in-
vestigating the relationship between specific 
periods and the later occurrence of depres-
sion to see if the results confirm the findings 
of Ttofi et al. After this the implications of 
such results may be found.

The differences between our study and 
other studies of the symptoms of depres-
sion can be justified by the difference in 
the way we analyzed the data. In our study, 
the respondents were divided into catego-
ries according to the duration of bullying. 
After that, we made   comparisons between 
categories considering the duration of bul-
lying. In other studies, the length of bully-
ing and its correlation to the symptoms of 
depression were considered, without mak-
ing comparisons between the respondents 
who were exposed to bullying on the basis 
of the duration of bullying. Rigby and Slee 
(80) attempted to explain why the length of 
bullying affects the shape and magnitude of 
psychological difficulties. They suggest that 
the attitudes of the environment become 
less supportive as children become older. It 
may be that children, who were abused for a 
longer period of time and were treated in a 
less friendly manner than their peers while 
growing up, are consequently at greater risk 
for later psychological difficulties.

Limitation of research

The limitation of our study is mostly related 
to its retrospective design. The data col-
lected from students was of a private nature 
and required them to recall negative experi-

ences from childhood. Some negative expe-
riences may have been repressed and forgot-
ten, whereas others could have been exag-
gerated. The limitation associated with the 
retrospective design is that the cause cannot 
be established from the results. It is possible 
that those who were bullied may possess 
other characteristics that made them vul-
nerable to bullying (e.g., poor social skills, 
shyness, etc.) and that these characteristics 
have persisted into adulthood, making them 
more prone to depression, anxiety, and lone-
liness (81). Future research should focus on 
testing mediation effects. The demographic 
characteristics of the sample should also be 
taken into consideration when examining 
the results. There were significantly more 
females than males. This sample closely re-
flects the gender distribution at the Faculty 
of Humanities and Social Sciences at the 
University of Mostar. These findings may 
not be representative of other faculties and 
colleges with different gender distribution. 

Conclusion

The results of this study support the results 
of some previous studies where it was de-
termined that exposure to bullying during 
childhood and adolescence may have an 
influence on the development of long-term 
consequences on mental health, including 
the increased risk of developing depression, 
anxiety, post-traumatic stress and difficul-
ties in interpersonal relationships (22, 54, 
60, 63, 74). The identified psychological dif-
ficulties are similar or identical to the symp-
toms identified in children who are current-
ly exposed to bullying (33, 73, 81-82). This 
indicates that the consequences of bullying 
may persist until young adulthood. These 
results indicate that bullying is not a sepa-
rate phenomenon but is associated with psy-
chopathology. Therefore, it is important for 
college counseling professionals to be aware 
of the consequences of bullying in late ado-
lescence and young adulthood, as this may 
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strengthen their understanding of how these 
early traumatic experiences may influence 
the current functioning of the individuals. 
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The reliability of transthoracic and transesophageal 
echocardiography in predicting the size of atrial septal defect

Senka Mesihović-Dinarević1, Zijo Begić1, Mirza Halimić1, Almira Kadić1, Refet Gojak2

Objective. To determine the reliability of transthoracic echocardiog-
raphy (TTE) and transesophageal echocardiography (TEE) in predict-
ing the size of an atrial septal defect (ASD). Material and methods. 
The study included 16 patients who underwent the catheter-based 
procedures to close an atrial septal defect between February 2008 and 
December 2011 at the Paediatrics Clinic, CCU Sarajevo, after clinical 
and TTE and TEE evaluation. In order to determine the assumed dia-
meter of the balloon (A-SBD), we used the formula of quantification 
A-SBD=TTE defect diameter×1:09 + 3.9 mm and A-SBD=1.1× tran-
sesophageal diameter of ASD+2.0 mm. The ASD was examined using 
the long-axis view, the basal short-axis view, the apical four-chamber 
view and the subcostal view to observe its position, diameter and re-
lation to neighbouring structures. The largest diameter was selected 
as the reference diameter. Results. Of the total number of treated 
patients, 11 were female. Treatment was conducted by a foreign and 
local team of invasive cardiologists. The average age of the patients 
was 8.43 years (2 -17 years). Apart from a transient disturbance of 
rhythm in the youngest patients, there were no other intra and post-
procedural complications. The obtained formulas represent “our” de-
fault size of the SBD, based on measurements of TTE and TEE: A-SBD 
(TTE)=6.02+0.86×TTE and A-SBD (TEE)=3.93+0.86×TEE. Conclu-
sion. ASD diameter determined by TTE and TEE can reliably deter-
mine the appropriate size needed Amplatzer Septal Occluder device.

Key words: Interatrial septal defect, Echocardiography, Streched bal-
lon diameter, Amplatzer septal occluder.
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Introduction

Atrial septal defect (ASD) is one of the most 
common cardiac anomalies in children. 
ASD accounts for 6–10% of cases of congen-
ital heart disease detected at birth, the inci-
dence being 3.78 per 10,000 livebirths (1). 
Surgical repair was once considered the best 

treatment (2, 3), but insertion of a septal oc-
cluder has gradually become an alternative 
(4–6). Accurate measurement and detailed 
anatomic delineation of ASD are essential 
for successful transcatheter closure (6–17).

Transthoracic echocardiography (TTE) 
is the primary tool for detecting ASD but is 
limited by a small field of view, small acous-
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tic window, and operator dependence. Ac-
curate assessment of the size, localization 
of the defect and surrounding structures is 
very important in selecting patients for fur-
ther treatment, the final decision before the 
implantation of the device is based on the 
measurement of the Stretched ballon diam-
eter (SBD) during cardiac catheterization. 
Measuring the SBD is necessary to measure 
the hard edges of the defect adequately as 
the actual hole in the interatrial septum. 

The aim of this study is to determine the 
reliability of transthoracic and transesopha-
geal echocardiography in predicting the size 
of the ASD and to answer the question: Are 
both methods equally reliable or unreliable 
in determining the size of ASD? Primary 
hypothesis: There is no difference in the size 
of the diameter of ASD measured with TTE 
and TEE and the actual size obtained by SBD 
catheterization. TEE and TTE are equally 
reliable. Alternative hypothesis: There is a 
statistically significant difference in the size 
of the ASD diameter measured using TTE 
and TTE and the actual size obtained dur-
ing catheterization (SBD). Individually, both 
methods (TEE and TTE) are equally unreli-
able, and an “assumed” size must be calcu-
lated that is not statistically significant dif-
ferent from the actual size of the ASD.

Patients and methods
Patients

During the period from February 2008 to De-
cember 2011, a total of 16 pediatric patients 
with secundum ASD confirmed at TTE were 
considered as candidates for transcatheter 
closure with an Amplatzer septal occluder 
(AGA Product, St. Jude Company).

Methods 
Transthoracic echocardiography 

Transthoracic echocardiography (TTE) (GE 
Vivid) was performed by one of two expe-

rienced pediatric cardiologists using a 3- or 
10-MHz transducer. Standard TTE evalua-
tion with color and pulsed Doppler exami-
nations was performed in the subxiphoid, 
parasternal short axis and apical four-cham-
ber views. Because the size of ASD changes 
during the cardiac cycle and its maximal at 
end-systole, we chose the temporal window 
at end-systole to obtain the greatest size of 
the ASD. The lengths of four rims from the 
circumference of the ASD to the aortic valve 
(anterior superior rim), the tricuspid valve 
(anterior inferior rim), the superior vena 
cava (posterior superior rim), and the infe-
rior vena cava (posterior inferior rim) were 
also measured (Figure 1 and Figure 2) (18) .

Figure 1 Transthoracis echocardiography in subcos-
tal view to demonstrate ASD, distances between 
ASD and mitral annulus, without (1A) and with (1B) 
color Doppler.

Rim deficiency was defined as a maxi-
mal rim length less than 3 mm. Left-to-right 
shunt with a pulmonary-to-systemic blood 
flow (Qp/Qs) ratio of 1.5 or greater, mea-
sured at TTE. The Qp/Qs ratio was calculat-

1A

1B
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ed by dividing the product of flow through 
the pulmonary artery and pulmonary arte-
rial diameter by the product of flow through 
the aorta and aortic diameter.

Figure 2 The relationship of the four rims in atrial sep-
tal defect (ASD). SVC=superior vena cava, IVC=inferior 
vena cava, SP=posterior superior, IP=posterior inferior, 
SA=anterior superior, IA=anterior inferior, Ao=aorta, 
TV=tricuspid valve (18).

Figure 3 Transesophageal echocardiography. RA=right 
atrium, LA=left atrium, Ao=Aorta, SVC=superior 
vena cava.

Posterior rim

RA

LA

Anterior rim

Superior rim

LA

Inferior rim

Ao

SVC
RA

Transesophageal echocardiography and 
transcatheter ASD closure with amplatzer 
aeptal occluder 

The implantation of the device was per-
formed under general anesthesia and using 
fluoroscopic and echocardiographic guid-
ance. Antibiotic prophylaxis with a single 
dose of cefazolin (25 mg/kg) was adminis-
tered before the procedure. Heparin (100 U/
kg IV) was administered during the proce-
dure. A comprehensive TEE examination 
(GE Vivid) was performed according to the 
guidelines of the American Society of Echo-
cardiography and Society of Cardiovascular 
Anesthesiologists. After appropriate posi-
tioning with optimal imaging of the inter-
atrial septum, the maximal lengths of the 
long and short axes of the ASD, the interatri-
al septum, and the four rims were measured 
(Figure 3). Contrast material–enhanced an-
giography and device delivery were accom-
plished through a catheterized right femoral 
vein. Contrast material was injected into the 
right atrium and right superior pulmonary 
vein to define the anatomy of the ASD and 
to confirm that it is a secundum defect. A 7- 
or 8-F catheter was then placed in the right 
superior pulmonary vein, and a 0.0035-inch 
wire is exchanged for the catheter. A sizing 
balloon was introduced over the guidewire 
to measure the “stretched” diameter of the 
defect. Because the unstretched diameter 
determined at echocardiography often rep-
resents an underestimation of the stretched 
diameter of the ASD, the defect was balloon 
stretched in order to determine the size of 
the tissue rim where the device was going to 
be deployed (figure 4). The method of sizing 
used was the “pulling technique,” in which 
the balloon is inflated in the left atrial cavity 
and pulled across the septum into the right 
atrial cavity. The device is then “oversized” 
by 2 mm to ensure that it is self-centered and 
fits the defect completely. The sizing balloon 
is then exchanged for a long delivery sheath, 

Senka Mesihović-Dinarević et al.: Transcatheter closure of atrial septal defect
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and the left disk of the device is first de-
ployed by withdrawing the sheath. The de-
vice is pulled through the ASD into the right 
atrium, and the right disk is deployed after 
further withdrawal of the sheath so that the 
waist of the device occludes the ASD (Fig-
ure 5). Before the Amplatzer septal occluder 
device was released, TEE was performed to 
ensure there was no significant compromise 
of the caval and pulmonary veins or atrio-
ventricular valves (Figure 6). After implan-
tation of the Amplatzer septal occluder, TEE 

was performed again for assessment of the 
position of the occluder and detection of any 
residual shunt.

Statistical analysis

Data were analyzed using a SPSS 13.0 (SPSS, 
Chicago, IL, USA). Data are presented as 
mean ± standard deviation (SD). A two-
tailed P <0.05 was considered statistically 
significant. Based on a linear regression 
equation, we made equations with the two 
new variable A-SBD (TTE) and A-SBD 
(TEE) and compared with measured SBD ( 
MSBD). Then we could see whether the new 
formula is better than the formula used in 
the clinical trial and whether these differ-
ences are significant.

Results

The patients’ demographic data and indica-
tions for ASD closure are reported in Table 
1. The youngest respondent was 2 years and 
the oldest respondent 17 years old. The re-
spondents’ average (median) age was 8.43. 
During the period of the study percutane-
ous closure was planned for 18 patients and 
was successfully achieved in 16 of them. Two 
subjects (11.1%) were taken to the catheter-
ization laboratory but were excluded after 
transesophageal echocardiography and bal-
loon sizing of the defect because the defect 
was too large and/or had deficient rims.

Figure 4 Stretched balloon diameter - measurement 
of the “stretched” diameter of the defect.

Figure 5 Appearance of the septal occluder. A 90° 
profile view of the septal occluder shows the left 
atrial disk, right atrial disk, and the delivery cable 
which is connected to the right atrial disk.

Ballon in LA

Ballon in RA Ballon waist formation 
at site of ASD

Delivery cable

Left atrial disc

Right atrial disc

Figure 6 Transesophageal echocardiography. The 
position of the Amplatzer septal occluder.
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In one of the patients in whom implanta-
tion was unsuccessful, the device embolized 
to the right atrium and was removed using 
the transcatheteral snaring system.

Using the linear regression analysis 
method, we obtained formulas for calcula-
tion of the assumed size of the measured 
SBD (Figure 7 and Figure 8): 

M-SBD(TTE)= 6.02+0.86×TTE and M-
SBD(TEE)= 3.93+0.86×TEE

The obtained formulas now actually rep-
resent “our” default size of the SBD, based 
on measurements of TTE and TEE. The 
paired t test showed that differences in the 

mean (arithmetic mean) between A-SBD 
(TTE) and A-SBD (TEE) were not statisti-
cally significant, p=0.638. The paired t test 
showed that differences in the mean (arith-
metic mean) between A-SBD (TTE) and 
M-SBD were not statistically significant, 
p=0.820. The paired t test showed that dif-
ferences in the mean (arithmetic mean) be-
tween A-SBD (TEE) and M-SBD were not 
statistically significant p=0.978. The A-SBD 
(TTE) formula gives more approximated 
values of M-SBD   in relation to the A-SBD 
(TEE) but this difference was not statisti-
cally significant p=0.48 

Table 1 Patients’ demographic characteristics and indications for atrial septal defect closure

Demographic characteristics and indications for atrial septal defect closure

Number 16

Age [years; Median (range)] 8.43 (2.0-.17.0)

Gender (M/F) 5/11

Indications for closure

Group A 

Elective closure (n) 12

Group B 

Frequent respiratory infections (n) 3

Failure to thrive (n) 1

Figure 7 Linear regression analysis graph, compar-
ing transthoracic echocardiography (TTE) and 
stretched-diameter fluoroscopy (M-SBD).

Figure 8 Linear regression analysis graph, compar-
ing transesophageal echocardiography(TEE) and 
stretched-diameter fluoroscopy (M-SBD).
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Discussion
Atrial septal defects as large as 5 to 8 mm 
may close spontaneously in a significant 
portion of subjects as old as 2 to 3 years of 
age (19, 20), so we treated children age <3 
years old only when symptoms were present 
(4 patients). Furthermore, in these subjects 
the defects were always 8 mm or larger. Ra-
stegari et al. (21) reported a series of 20 sub-
jects aged between 6 months and 20 years 
who underwent ASD closure with an Am-
platzer device. They reported no complica-
tions and successful closure was achieved in 
all subjects. In our series of 10 patients aged 
≤5 years, successful closure was achieved in 
all. Technical problems occurred in two sub-
jects, but these problems were managed per-
cutaneously. Although no major complica-
tions occurred in our series, complications 
are, of course, possible. In our study, only 
one patient had transient 2nd-degree atrio-
ventricular block, which occurred 2 days af-
ter device implantation and resolved spon-
taneously the next day. All patients in whom 
a (ASO) device was placed were in sinus 
rhythm at their 6-month follow up evalua-
tions. Finally, there were no complications 
during the follow up; patients with frequent 
respiratory infections had no significant re-
currences; and subjects with failure to thrive 
showed significantly better development. 

Rao et al. (22) compared the stretched 
ASD diameter with 2-D echocardiographic 
measurements obtained in two subcostal 
views (long- and short-axis). Rao and col-
leagues used the following formula to esti-
mate the stretched diameter of ASD from 
the TTE measurement: 1.05×TTE diameter 
of ASD in mm+5.49. In their prospective 
study, this equation was found to accurately 
predict the stretched diameter (p<0.001). 
However, Rao’s group actually pulled the 
sizing balloon through the septum, rather 
than just occlude the septum. In the patients 
whom we studied, the balloons were used 
for occlusion only.

The echocardiographically measured 
diameter correlated well with the stretched 
diameter (r=0.82; p<0.001). The stretched 
diameter could be estimated by the follow-
ing formula: 1.05× echocardiographically 
obtained diameter in millimeters + 5.49. The 
differences between measured and predict-
ed values were within 2 mm. Therefore, the 
stretched ASD diameter could be estimated 
accurately by 2-D subcostal echocardio-
graphic measurement, which in turn could 
be used for selection of device size for oc-
clusion of the ASD. Jan et al. (23) obtained 
a similar formula: the stretched ASD diam-
eter = 1.09 × TTE-measured ASD diameter 
in millimeters + 3.9. 

Zhang (24) found good correlation be-
tween the diameter of ASD with soft or hard 
rims with the selected ASO size, but the au-
thors neither illustrated which ASD diam-
eters were measured from several echocar-
diographic views as the bases for selecting 
ASO size nor analyzed the potential influ-
ences of different ASD diameter ranges on 
selecting ASO size. Several studies showed 
that ASD diameters measured by echocar-
diography, TTE or TEE, were always 4−6 
mm smaller than those measured by balloon 
(stretched diameter) (25, 26). 

Comparing the results of two formulas, 
“our” A-SBD (TTE) and the results of the 
formulas used in clinical studies ASBD, the 
conclusion is that both formulas can be used 
because the differences in relation to the 
actual values   are not statistically significant 
t=0.709 p=0.49. 

In the present study, before ASD inter-
ventional therapy, we used TTE to detect 
ASD diameter as a routine process to guide 
ASO size selection and obtained good re-
sults. Multiple views were obtained for the 
the largest ASD diameter as the reference for 
selecting ASO size. For small ASD, because 
the rims were generally intact, an ASO size 
a little larger than the ASD diameter mea-
sured by TTE was sufficient. However, for a 
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larger ASD, the rims were often soft or not 
intact and the large ASO weight was also a 
negative factor for the ASO fixing, so the 
selected ASO size was much larger than the 
ASD diameter. 

The success of shunt closure was based 
on the results of TEE with color Doppler 
imaging. Patients were considered to have 
undergone successful ASD closure if they 
had (a) no left-to-right flow across the atrial 
septum, (b) trivial flow (jet width, <1 mm), 
or (c) a small (jet width, ≥1 but <2 mm) re-
sidual shunt at color Doppler TEE. 

The position, shape and diameter of ASD 
are key factors for deciding whether an ASD 
can be occluded through a catheter, what 
ASO size is required and the possibility of 
success. The method used for evaluating 
whether an ASD is suitable for interven-
tional therapy should be convenient and ac-
curate. The generally used methods include 
TTE and TEE. TTE examination is relatively 
easy and convenient. A pediatric cardiolo-
gist with extensive experience in echocar-
diography and interventional therapy in 
congenital heart disease, can in general, 
through a thorough, multi-view examina-
tion with TTE, obtain sufficient information 
about the ASD diameter, shape, position 
and rims. The image quality demonstrated 
by TTE is usually influenced by factors such 
as age, obesity, intercostal space, thoracic 
deformity and lung diseases. The Amplatzer 
septal occluder has a central waist for clo-
sure of the defect and two disks for fixation. 
Accurate assessment of the location and size 
of the ASD and surrounding rims is essen-
tial for determining whether implantation 
of an Amplatzer septal occluder or surgical 
repair is appropriate (4–17). TTE is a use-
ful screening tool for the detection of ASD. 
However, signal dropout at TTE due to in-
ability to evaluate the atrial septum perpen-
dicularly may lead to a false-positive diag-
nosis of ASD (8, 9). In TTE, technical dif-
ficulty in locating the optimal perpendicular 

axis of the ASD to various anatomic land-
marks may result in inadequate assessment 
of the surrounding rims (8–12). ASD with 
anterior superior rim deficiency is common, 
the reported incidence ranging from 28% to 
54% (4, 5, 13, 16, 17). The “true” diameter of 
the ASD is somewhat enigmatic, especially 
since the ASD might be oval (from its origin 
as the fossa ovalis). It is likely that the stan-
dard method for sizing—using the stretched 
diameter—may stretch the ASD, necessi-
tating the use of a larger device or even ex-
cluding the patient from transcatheter ASD 
closure. However, if the ASD is >10 mm by 
TTE, it is likely that TTE will underestimate 
the size of the defect, necessitating further 
testing with TEE, which can be performed 
in the cardiac catheterization laboratory be-
fore the catheterization procedure. Huang 
et al. (17) reported that Amplatzer septal 
occluder closure is effective for ASD with a 
deficient anterior superior rim. Neverthe-
less, some anatomic conditions have been 
described as being troublesome for Am-
platzer septal occluder closure. These condi-
tions include small atrial capacity, which can 
limit full expansion of the disks of the Am-
platzer occluder; floppy septum, which can 
cause prolapse of the occluder; thin septum, 
which can easily be torn after deployment of 
the occluder, and large ASD, which can be 
underestimated with resultant dislodgment 
of the occluder (15–17). 

Study limitations

Not all ASDs can be treated by percutaneous 
techniques. In fact, more than 50% children 
age ≤5 years who were assessed for ASD re-
pair underwent percutaneous closure due 
technical reasons. 

Clinical implications

The demonstration of the safety and efficacy 
of ASD percutaneous closure in young and 
very young children has some clinical im-

Senka Mesihović-Dinarević et al.: Transcatheter closure of atrial septal defect



152

Acta Medica Academica 2012;41:145-153

plications. The first important advantage of 
percutaneous techniques is related to their 
lesser psychological impact. In fact, the ab-
sence of skin scars, the shorter hospitaliza-
tion, and the avoidance of admission to an 
intensive care unit are widely appreciated by 
patients and parents. There may also be some 
advantages during the follow up. First, the 
absence of a scar on atrial myocardium may 
reduce the incidence of incisional arrhyth-
mias. Second, bypass surgery is complicated 
by a late decline in cognitive function, as 
shown by Newman et al. (27) in patients un-
dergoing coronary artery bypass graft. Even 
in pediatric patients, there is some evidence 
that bypass surgery may be related to a 
slightly poorer neuropsychological outcome 
at follow-up (28). Appropriate handling of a 
noninvasive tool capable of facilitating ac-
curate measurement of ASD and detailing 
anatomic information would be beneficial 
for treatment planning and avoiding a large 
proportion of intraprocedural failures.

Conclusion

TTE, used to measure ASD diameter, can 
accurately direct the selection of the ASO 
needed for successfully closure of ASD, espe-
cially for relative small ASDs. The larger the 
ASD, the much larger the ASO needed and 
the more difficult the interventional proce-
dure. TTE is effective and safe as an imaging 
guide for ASD transcatheter closure. The ob-
tained formulas represents “our” default size 
of the SBD, based on measurements of TTE 
and TEE: M-SBD (TTE)=6.02+0.86×TTE 
and M-SBD(TEE)=3.93+ 0.86×TEE.
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Suicide among childhood cancer survivors in Slovenia

Mojca Čižek Sajko1, Niko Čižek2, Berta Jereb3

Objective. Suicide is one of the causes of late mortality among child-
hood cancer survivors. The aim of our study was to analyse the risk 
of suicide among childhood cancer survivors compared with that of 
the general population of Slovenia. Patients and methods. This ret-
rospective study included patients with childhood cancer registered 
at the Cancer Registry of Slovenia between 1978-2008, with an obser-
vation period of 1978-2010. Childhood cancer patients and control 
subjects from the general population of Slovenia were matched by sex, 
year and age at the beginning of follow-up and time of follow-up in 
years. Data on the general population of Slovenia were obtained from 
the Statistical Office of the Republic of Slovenia. Results. A total of 
1647 patients were recorded in the Cancer Registry as having cancer 
during childhood, with 3 patients committing suicide. All three were 
male. Their age at diagnosis of cancer was 12, 13 and 2 years old; their 
age at suicide was 19, 32 and 28 years old. The mechanism of death 
was asphyxiation in all three deaths. The calculation of the expected 
number of suicides in the group of individuals with childhood can-
cer from the general Slovene population revealed the number of 3.16 
persons. Conclusion. The comparison of the observed and expected 
probability showed that there was no statistically significant difference 
in the suicide rate between childhood cancer survivors and the general 
population of Slovenia.

Key words: Childhood cancer, Late mortality, Slovene population, 
Suicide risk.
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Introduction

Suicide is the 13th leading cause of death in 
the world (1). In Slovenia, with a population 
close to 2 million, suicide accounts for 2.4% 
of all deaths in the general population (from 
the 10-14 years age group to the 80 years and 
above age group)(2). Slovenia is ranked fifth 

among European countries in terms of sui-
cides (3). 

One of the causes of late mortality in 
childhood cancer survivors is suicide.An 
increased risk of suicide has been reported 
among childhood cancer survivors (4, 5). 
It has been suggested that when viewed in 
the context of population–based studies of 
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suicide, adult survivors of childhood can-
cer have an elevated risk for suicidality (4, 
5) while others have reported no correlation 
between childhood cancer associated with a 
risk of suicide (6, 7). The variation in the fre-
quency of suicides among different countries 
(8) might be correlated to several cultural and 
behavioral factors, which also reflect suicidal 
behavior among childhood cancer survivors.

In an analysis of 228 childhood cancer 
survivors aged 18 to 61 years (114 women 
and 114 men), treated and followed up at the 
Oncological Institute in Slovenia, patients 
were matched by sex and age with a control 
group of individuals, who did not experi-
ence any chronical disease during childhood 
(9). However, the study showed there were 
higher rates of depression among child-
hood cancer survivors than among controls. 
Suicidal thoughts were, however, present 
in childhood cancer survivors in equal fre-
quency as in the controls, and a plan for sui-
cide was present in both groups in 8.7% (9). 
It has been recommended that depressive 
disorder should alert for risk assesment of 
suicidal adolescents (10).

The aim of this paper was to compare 
suicide frequency among children treated 
for cancer with the suicide frequency of the 
general population in Slovenia.

Materials and methods
Subjects

The study population was comprised of in-
dividuals with childhood cancer, registered 
with the Cancer Registry of Slovenia be-
tween 1978-2008 and treated at the Depart-
ment of Oncology and Haematology of the 
University Children’s Hospital in Ljubljana. 
The observation period was 1978–2010.

Inclusion criteria: diagnosis of childhood 
cancer, patient age at the start of observation 
≥5 years old, first diagnosis made between 
1978–2008, or year of first diagnosis before 
1978, but patient still alive in 1978.

Exclusion criteria: nonresidents were ex-
cluded.

All children with cancer in Slovenia are 
treated at the Department of Oncology and 
Haematology of the University Children’s 
Hospital in Ljubljana. After treatment, all are 
followed up by the same center for at least 
five years or until they reach the age of 18 
years old. Since 1986, all childhood cancer 
survivors have been followed up regularly, at 
least once every year, at the outpatient Clinic 
for Late Effects at the Institute of Oncology, 
Ljubljana (11).

Demographic data (age, sex) and medical 
information on diagnosis, date of diagnosis 
and treatment were obtained from medical 
records, while information on patient status 
(alive/suicide/other cause of death) was ob-
tained from the Cancer Registry of Slovenia 
or from the Clinic for Late Effects at the In-
stitute of Oncology.

For the purpose of this study, subjects 
from the general population of Slovenia 
were used as a comparison group. Child-
hood cancer patients and control subjects 
from the general population were matched 
by the following characteristics: sex, year of 
the beginning of follow-up, age at the begin-
ning of follow-up, and time of follow-up in 
years.

The year of the beginning of follow-up 
was either:

(a) the year of diagnosis between 1978–
2008 if at diagnosis the patient was aged 5 
years or more, or 

(b) the year of patient’s age of 5 years if 
the diagnosis was set between 1978–2008 
and at diagnosis the patient was younger 
than 5 years, or 

(c) the year of patient’s age of 5 years if the 
diagnosis was set before 1978 and in 1978 
the patient was younger than 5 years, or 

(d) the year when observation period 
started (i.e. the year 1978) if the diagnosis 
was set before 1978 and in 1978 the patient 
was still alive and aged 5 years or more.

Mojca Čižek Sajko et al.: Suicide among childhood cancer survivors
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The time of follow-up was defined as the 
time from diagnosis or first year of the begin-
ning of follow-up to the event, which was de-
fined as suicide, death to other causes, or year 
of last follow-up (i.e. 2010 was taken as the 
end of the observation period, or some earlier 
year if the patient was lost from follow-up).

Data on the general population of Slo-
venia were obtained from the Statistical Of-
fice of the Republic of Slovenia, SORS (12). 
As the data on death to suicides in Slovenia 
were recorded at SORS separately by sex as 
late as 1978, we had to adjust our observa-
tion period to 1978 – 2010, although the first 
records in the Cancer Registry of Slovenia 
dated from 1950.

Statistical analysis
Basic demographic and clinical characteris-
tics were presented using descriptive statis-
tics. The SORS reports data on the general 
population and deaths in 5-years age groups, 
our data is reported in a similiar manner. 
Descriptive analysis was carried out using 
SPSS 20.0 statistical software (SPSS Inc., 
Chicago; IL, USA), while the R language 
(13) was used for inferential analysis.

To compare the observed number of sui-
cides from the patient population and the ex-
pected number of suicides, if we assume that 
the suicide rate among cancer patients is smil-
iar to that of the general population, the bino-
mial test was applied. The expected number 
of suicides in the patient population was cal-
culated from the general Slovene population, 
comparable to the patient population in terms 
of 4 characteristics, noted in the Subjects sec-
tion. To locate the comparable general popu-
lation group and for calculating the expected 
number of suicides, a special programme in 
R language was used, prepared at the Insti-
tute for Biostatistics and Medical Informat-
ics in Ljubljana specifically for this purpose.

The expected number of suicides was cal-
culated as follows: in the general population, 
for each patient a comparable individual, in 

terms of sex, year and age at the beginning 
of follow-up, was looked for. For this indi-
vidual, on the basis of data of the number 
of suicides and the number of residents the 
probability of suicide was calculated for 
each year of follow-up. Finally, the prob-
abilities of suicides for all years of follow-up 
were summed up, which gave us the expect-
ed number of suicides in the study popula-
tion according to the general population for 
this specific patient. To gain the overall ex-
pected number of suicides, all probabilities 
summed up per patient were summed up for 
all patients.

Results

A total of 1647 individuals with cancer dur-
ing childhood were included in the analysis. 
Demographic and clinical information is 
presented in Table 1. Patients were followed 
up from 1 to 33 years. At the end of the fol-
low-up period, the individuals’ ages ranged 
from 5 to 66 years old, with the majority 
(43%) of them 20 to 39 years old. The most 
frequent diagnosis was leukemia (26%) and 
tumors of the central nervous system (19%). 
The majority of patients were treated with 
both irradiation and chemotherapy (29%), 

Figure 1 Estimated survivorship functions for sub-
jects in respect to cause of death.
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Table 1 Demographic and clinical characteristics of individuals with childhood cancer

Characteristic Subjects (n=1647)

Age at cancer diagnosis, years 8.2 (4.9), [0-18]

Age at the beginning of the follow-up, years 9.4 (4.4), [5-34]

Age at the end of the follow-up, years 22.3 (11.9), [5-66]

Age at the end of the follow-up, n (%)

<10 years 261 (16)

10-19 years 507 (31)

20-39 years 708 (43)

≥40 years 171 (10)

Time of observation, years 13.9 (10.7), [1-33]

Sex, n (%)

Female 713 (43)

Male 934 (57)

Cancer diagnosis, n (%)

Leukemia 430 (26)

Central nervous system 317 (19)

Hodgkin’s disease 150 (9)

Non-Hodgkin’s lymphoma 140 (9)

Renal tumors 94 (6)

Neuroblastoma 59 (4)

Rhabdomyosarcoma 62 (4)

Malignant bone tumors / Ewing’s and PNET 111 (7)

Soft-tissue sarcomas 54 (3)

Gonads 55 (3)

Carcinomas 109 (7)

Other neoplasms 51 (3)

Unspecified malignant neoplasms 15 (1)

Cancer treatment*, n (%)

SR=Surgery 232 (14)

RT=Radiation therapy 41 (2)

ChT=Chemotherapy 235 (14)

SR + RT 169 (10)

RT + ChT 478 (29)

SR + ChT 230 (14)

SR + RT + ChT 243 (15)

Values are mean (standard deviation) and [min, max], unless otherwise specified. *Missing data in six patients; percentages 
calculated per 1641 subjects. PNET=Primitive neuroectodermal tumor.

while 8 (0.5%) patients received no therapy 
because they had died before therapy started, 
and 5 (0.3%) had no treatment (four with IV 
S neuroblastoma and one with brain tumor).

At the end of the follow-up, 1152 (70%) 
individuals were still alive, while 495 (30%) 

had died. According to the cause of death, 
estimated survivorship functions are shown 
in Figure 1. The longest median survival 
time was recorded for deaths from suicide 
(20 years), a shorter median survival time 
was recorded for deaths due to other reasons 
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(injury, traffic accident, asphyxiation) and 
due to late sequelae (13 and 9 years, respec-
tively), while the shortest median survival 
time was observed for deaths because of the 
primary malignant disease (2 years).

Out of 1647 individuals, only 3 suicides 
were recorded during the observation peri-
od. The calculation of the expected number 
of suicides in the group of individuals with 
childhood cancer from the general Slovene 
population was 3.1555 persons. The prob-
ability of suicide, calculated from among 
the study population, was 0.0018214, (95% 
confidence interval: 0.0003758-0.0053139). 
The comparison of observed and expected 
probability showed that there was no statis-
tically significant difference between the two 
groups (p=1) (Table 2). The characteristics 
of the three individuals that committed sui-
cide are shown in Table 3.

Discussion
Suicide is a significant public health issue in 
Slovenia and around the world. Any attempt 
to ascertain the reason for committing sui-

cide may prevent future acts. In this current 
study, we identified 3 suicides among pa-
tients treated for childhood cancer. All the 
victims were males aged 19, 32 and 28 years 
old. This study provided some insight into 
the possible reasons that triggered suicide. 
One patient (Patient #1) was dissatisfied due 
to physical distress following exarticulation 
of the femur, while another patient (Patient 
#2) was distressed following treatment by 
cranial radiation. These two patients did 
not have regular follow-up. Some reports 
have cited that dissatisfaction with physical 
appearance, poor physical health and treat-
ment with cranial radiation were associated 
with psychological distress (14). Cranial 
radiotherapy, causing a specific pattern of 
cognitive and educational sequelae, is asso-
ciated with suicidal ideation (15). The third 
patient, who was regularly followed at the 
outpatient clinic for late effects, was in per-
fect health with no complaints 19 months 
prior to death. The reason for the suicide was 
not determined, although it was reported 
that he consumed huge amounts of alcohol. 

Table 2 Comparison of observed and expected probability of suicide, calculated by binomial test

Observed Expected P value

Number of suicides 3 3.1555 -

Probability of suicides 3/1647=0.0018214 3.1555/1647=0.0019159 1

Table 3 Demographic and clinical characteristics of individuals who committed suicide

Characteristic Person 1 Person 2 Person 3

Sex Male Male Male

Diagnosis Osteogenic sarcoma Brain tumor Soft tissue sarcoma

Treatment SR+ChT SR+RT SR+ChT

Year of birth 1966 1974 1981

Age at diagnosis (yrs) 12 13 2 

Date of suicide May 1985 July 2006 June 2009

Time of follow-up (yrs) 7 19 23 

Age at suicide (yrs) 19 32 28 

Method of suicide Strangulation Strangulation Strangulation

ChT=chemotherapy; RT=radiation therapy; SR=surgery.
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None of these three patients were included 
in the group of childhood cancer survivors 
analysed for depression conducted in 2006 
(9). In that study 146 childhood cancer sur-
vivors, all under 18 years old at diagnosis, 
were followed up at the Oncological Insti-
tute in Ljubljana (9). About 40% of them re-
ported that they thought they would rather 
be dead, among them twice as many wom-
en, 29% had active suicide thoughts, while 
8.7% had a suicide plan. Seven (7/146, 5%) 
survivors actually tried to commit suicide, 
in comparison with one (1/87, 1%) in the 
control group. This was the only statistically 
significant (p<0.001) difference comparing 
the depressive symptoms of the study group 
and the control group. There were no suc-
cessful suicides among the childhood cancer 
survivors. It would seem that subjects with 
the experience of childhood cancer appreci-
ate life in a way which protects them from 
committing suicide.

Also among those survivors who had 
been attending group meetings (once per 
month), only a half of them reported de-
pressive symptoms (9).

In a study by Recklitis (14), childhood 
cancer survivors who completed screen-
ing with the Symptom Checklist 90 Revised 
(SCL-90), reported little (15%) or no (84%) 
distress, but had a positive screen on the 
Mental Scale, indicating significant psy-
chological distress. Suicidal symptoms were 
reported in 14% of the children. Though it 
noted important differences, risk factors for 
suicide attempts and completion are well es-
tablished (16), it still seems hard to predict 
suicide in a certain individual. 

Regarding reports of the high risk for 
suicide among childhood cancer survivors a 
question arose: Have any of those survivors 
in the study, whose responses led the inves-
tigators to conclude that they were at risk for 
suicide actually committed suicide after the 
completion of data collection? Zebrack pro-
posed an analysis that would have made a 

comparison to see if the same respondents 
who indicated suicidality in their survey 
also were assesed and indentified by clini-
cians as demonstrating indicators of suicide 
risk ideation (17).  

In our study, the observed suicide fre-
quency among children treated for cancer 
did not differ from the expected frequency 
in to the general Slovene population (3 ver-
sus 3.16, p=1). Slovenia is a small country, 
with only 2 million inhabitants, so it is hard 
to make conclusions in this respect. How-
ever, our results were similar to previously 
published large-scale studies which suggest 
the risk of suicides in survivors does not 
exceed the risk observed in the appropri-
ately matched general populations (18-23). 
However, a recent review reports evidence 
that the prevalence of completed suicides is 
greater in a cancer population than in the 
general population (16).

In countries where suicide research is 
strong, suicide rates have been declining 
due to universal preventive interventions. 
As pointed out by Nordentoft (24), suicide is 
a major public health problem and it should 
be given high priority with regard to preven-
tion and research.
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Diagnosing and treating hemophagocytic lymphohistiocytosis 
in the tropics: Systematic review from the indian subcontinent

Srinivas Rajagopala1, Navneet Singh2

Background. Hemophagocytic lymphohistiocytosis (HLH) is a cata-
strophic syndrome of unrestrained immune activation. Evaluation 
and management of HLH in the tropics is challenging. Objectives. To 
examine the reported etiologies and management of HLH reported 
from the sub-continent. Methods. Systematic review of all published 
cases from the Indian sub-continent. Results. We found only 156 pub-
lished cases of HLH from the sub-continent. HLH was reported from 
the immediate perinatal period to 46 years of age. Infection-associated 
HLH (IAHS) constituted 46.8% of all cases of HLH (44% and 51% 
in children and adults respectively). In adults, tropical infections trig-
gered 51% of these cases of IAHS. Steroids were used in 47% of chil-
dren and 10% of adults. Etoposide and/or cyclosporine were used in 
8% children and 8% of adults only. Intravenous immunoglobulin was 
used in another 30% of children and 4% of the adults. HLH-related 
mortality occurred in 31.8% and 28% of children and adults respec-
tively. Conclusions. HLH is under-reported in the sub-continent 
and has high mortality. Cyclosporine and etoposide are seldom ad-
ministered early despite diagnosis of HLH. Larger cohorts with IAHS 
triggered by tropical infections are urgently needed to understand its 
natural history and implications of this differing prescription pattern 
on mortality.

Key words: Hemophagocytic lymphohistiocytosis, Hemophagocytic 
syndrome, India, Indian sub-continent.
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Introduction 

Hemophagocytic lymphohistiocytosis (HLH) 
is a potentially fatal syndrome secondary to 
immune hyperactivation (1). HLH may be 
genetic in origin or arise secondary to infec-

tious, rheumatologic, malignant or metabol-
ic disorders (Table 1). 

Irrespective of cause, the unrestrained 
immune hyperactivation characteristic of 
this syndrome leads to host tissue damage 
(2). The diagnosis of this syndrome is cur-



162

Acta Medica Academica 2012;41:161-174

Table 1 Etiology of Hemophagocytic lymphohistiocytosis 

Category Specific causes Defect

Genetic HLH

FHLH1 Unknown Unknown 

FHLH2 PRF1 Vesicle content

FHLH3 Munc13.4 Vesicle priming

FHLH4 STX11 Vesicle docking and fusion

FHLH5 STXBP2 Vesicle docking and fusion

Associated with other syndromes

Chediak-Higashi I Autosomal recessive, oculocutaneous albinism, easy bruising and frequent pyogenic 
infections, due to decreased chemotaxis and bactericidal activity; large neutrophil 
granules & abnormalities in LYST gene

Griscelli II Autosomal recessive syndrome; hypomelanosis with immunologic abnormalities with 
or without neurologic impairment, caused by mutation in the RAB27A gene; normal 
leukocyte pigmentation

Hermansky-Pudlak II Homozygous mutations of β3A subunit of the AP3 complex (AP3β1) on chromosome 
5q14.1. Partial oculocutaneous albinism, platelets lacking dense bodies and 
storage of ceroid-like material in tissues. May include interstitial lung disease, renal 
abnormalities, cardiomyopathy

XLPI (X-linked) Mutation in the SH2D1A gene encoding SLAM-associated protein (SAP). Phenotype 
has severe or fatal mononucleosis, acquired hypogammaglobulinema, HLH and 
lymphoma. May include aplastic anemia, red cell aplasia, and lymphomatoid 
granulomatosis

XLPII (X-linked) Similar phenotype; mutation in X-linked inhibitor of apoptosis 

Metabolic syndromes

Congenital lysinuric protein intolerance, Di- George’s, Omenn’s and Wiskott-Aldrich syndrome

Infections

Viral EBV (most common); CMV, HIV, Avian influenza, Parvovirus B19, dengue shock 
syndrome, HHV-6,8, Varicella-Zoster, Herpes simplex

Bacterial Salmonella spp, leptospirosis, Rickettsia

Protozoal Plasmodium, leishmania 

Mycobacterial Mycobacterium tuberculosis (disseminated tuberculosis)

Fungal Invasive aspergillosis, Penicillium marneffi infection

Malignancy

T-cell lymphoblastic leukemia

Rheumatologic disorders

Adult-onset still disease, juvenile-onset rheumatoid arthritis, systemic lupus 
erythematosus

Abbreviations: FHL-Familial hemophagocytic lymphohistiocytosis, HLH- hemophagocytic lymphohistiocytosis, XLP-X-linked lymphoprolifera-
tive syndrome (Duncan’s syndrome), EBV-Epstein Barr virus, CMV-cytomegalovirus, HHV-Human herpes virus, PRF1- pore forming protein 1, 
STX11 syntaxin 11, STXBP2-syntaxin binding protein 2, Munc-mammalian uncoordinated protein gene, LYST-lysosomal trafficking regulator 
gene, RAB27A- Ras-related protein Rab-27A gene.

rently based on meeting the HLH-2004 cri-
teria (Table 2). 

In the tropics, especially in adults, in-
fections are common triggers of HLH (3) 
and the prevalence of perforin mutations is 

unknown. The clinical features of tropical 
infectious triggers can overlap with that of 
HLH and the diagnosis of the inciting etiol-
ogy can be challenging (Table 3) (4). 
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Table 2 Revised diagnsotic criteria for hemophagocytic lymphohistiocytosis (1)

The diagnosis of hemophagocytic lymphohistiocytosis can be established if one of either one or two is fulfilled

1. A molecular diagnosis consistent with hemophagocytic lymphohistiocytosis OR
2. Diagnostic criteria for HLH fulfilled (At least 5 out of the 8 below to be fulfilled)

1. Fever
2. Splenomegaly
3. Cytopenias (affecting ≥2 of 3 lineages in the peripheral blood with Hemoglobin <10 g/dl, platelets <100 x 109/l 

and neutrophils <1.0x109/l)
4. Hypertriglyceredemia and/or hypofibrogenemia (fasting triglycerides > 265 mg/dl, fibrinogen ≤1.5 g/dl)
5. Hemophagocytosis in bone marrow or spleen or lymph nodes1

6. Low or absent NK-cell activity (according to local laboratory)2

7. Ferritin ≥500/ µg/dl
8. Soluble CD25 (Soluble Interleukin-2 receptor) ≥2400 U/ml3

1 Hemophaogcytosis may be absent at initial evaluation; repeated marrow and/or tissue aspirates and biopsies may be needed; 
2 Sustained low NK cell activity suggests perforin and/or granzyme pathyway abnormality and screening for CD107a (LAMP-1 cell surface ex-
pression by cytometry) expression is recommended; NK-cell activity may be transiently depressed in IAHS. Persistent NK-cell activity depression 
even in the face of clinical resolution and absent known mutations should trigger referral for bone marrow transplantation. 
3 This is the most sensitive biochemical test and levels co-relate with response and prognosis; levels are age-dependent and local data needs 
to be ascertained.

Table 3 Unique practice concerns during evaluation and treatment of HLH in the tropics (compared to the 
western world)

TROPICS WESTERN WORLD

Age of onset is bimodal with a larger adolescent-young adult 
population

Most cases are infants and young children; smaller 
adolescent and adult group

Frequency of familial HLH not characterized in any major 
ethnic group in the tropics; familial HLH reported but mutation 
NOT characterized

Defined mutations (5 in females and 7 in males part of 
the initial genetic evaluation2) Screening studies of immunologic dysfunction1 not widely 

available 

Confirmatory genetic tests for HLH not available and frequency 
undefined

Extensive search needs to be focused on ruling out 
tuberculosis, leishmaniasis & malaria as causes of HLH

Similar considerations; however tropical infectious 
causes are extremely rare as triggers of HLH

HLH secondary to tropical infections may have a better 
prognosis

Viral (EBV)-related HLH similar prognosis and 
treatment; increased mortality if etoposide delayed

Case series indicate tuberculosis, leishmaniasis, malaria, 
rickettsia & dengue-related HLH recover with pathogen-
specific treatment ± steroids alone 

EBV-related HLH treated with similar (HLH-2004) 
regimen; relapses may occur. Antivirals also in 
conjunction

HLH recognition may be delayed, especially in adults with 
acute presentation because symptoms & signs mimic 
leishmaniasis, disseminated tuberculosis, malaria or sepsis 
syndrome

HLH is less common in this age group and these 
infections are uncommon except in immigrants

IVIG is used along with steroids as the main 
immunomodulatory therapy

Cyclosporine, etoposide and dexamethasone; 
methotrexate intrathecally in select cases

No large series or published experience as part of a protocol; 
case reports and small single-centre series only

Enrollment in HLH-2004 trials; established HLH-2004 or 
ATG-steroid-BMT protocol

1 Includes perforin and granzyme assays and/or CD107a expression in all and SAP protein and XIAP protein expression in males only; 
2 Includes PRF1, MUNC13-14, STXBP2, STX11, RAB27A; (SH2D1A, BIRC4 in males only). 
Abbreviations: HLH=Hemophagocytic lymphohistiocytosis, ATG=anti-thymocyte globulin, HCT=hematopoietic stem cell transplantation, 
EBV=Epstein Barr virus, ATG=Anti-thymocyte globulin, IVIG-Intravenous immunoglobulin, BMT=Bone marrow transplantation.
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Intense immunosuppression admin-
istered for HLH without appropriate anti-
microbial therapy can have disastrous conse-
quences and the course of tropical infections 
associated with HLH may be different from 
other causes of HLH (5). We performed a sys-
tematic review to identify the common etio-
logic triggers of HLH and suggest an appro-
priate initial etiologic evaluation and manage-
ment strategy for HLH in the sub-continent.

Methods
Literature search

Two of the authors (Dr. R.S and Dr. N.S) 
conducted a systematic search of English lit-
erature independently using the terms “he-
mophagocytosis”, “hemophagocytic lympho-
histiocytosis” “Macrophage activation” and 
“Asia” or “India” in the MEDLINE, OVID 
and CINAHL databases. This was further 
supplemented by search of IndMED, the in-
ternet search engine GOOGLE and a hand 
search of the references and our personal da-
tabases for published cases of hemophago-
cytic lymphohistiocytosis from the Indian 
sub-continent including India, Pakistan, Sri 
Lanka, Bangladesh, Nepal and Bhutan.

Only those articles were included for 
analysis which were reported in English lit-
erature and included patients with diagnosed 
HLH fulfilling the 2004 criteria of the Histio-
cyte society as evidenced by 1) genetic diag-
nosis of HLH or 2) At least 5 out of the 8 cri-
teria for clinical diagnosis of HLH (Table 1). 

Data extraction

Both the abstracts and full text articles, 
where available, were reviewed. Where nei-
ther was available, the authors were mailed 
for data on their published cases. Data was 
extracted in a pre-designed data extrac-
tion form regarding the age, sex, etiology of 
HLH, treatment of HLH administered and 
outcomes. Data was extracted and expressed 
in a descriptive fashion (Mean, SD; Table 4)

Results

Our search yielded 682 references. This in-
cluded 156 cases of HLH (Table 4 A&B) in 
56 published reports, including 63 adults 
(≥8 years of age) and 93 children. 

Full text or abstracts were available for all 
156 cases in the articles reviewed (4-59). An 
additional 24 reports were excluded because 
they reported cases from outside the sub-
continent, they did not meet current criteria 
for HLH (60-64) or did not report any new 
case of HLH (65). Cases reported in dupli-
cate were not included for the analysis (26).

 HLH was reported from the immediate 
perinatal period (55) to 46 years of age (36). 
Adults formed 40.4% (N=63/156) of the to-
tal number of cases reported (Table 4 A&B). 
The male to female ratio was 2:1 in adults 
(N=15) and children (N=49). Most pub-
lished cases were single case reports. Clini-
cal series reported a confirmed infection as 
a triggering factor for HLH in 42-43% (5, 9, 
56) of their cohorts.

In children, definite (known mutations) 
or possible familial HLH (FHLH), as sug-
gested by family history, multiple relapsing 
courses or prominent neurologic disease at 
onset was reported as the cause in 24.7% 
(13/93) of the pediatric cohort. No series 
reported the results of genetic testing for 
HLH. Another 2.1% (2/93) were due to in-
herited causes such as Griscelli syndrome 
(17) and Chediak-Higaski syndrome (51). 
Infectious triggers were seen in 44% (41/93) 
overall; Viruses (56%, 23/41) and tropi-
cal infectious agents (32%, 13/41) were the 
agents recognized. Viruses that were found 
on evaluation included unknown agents 
39% (9/23), Epstein-Barr virus (EBV) 17.3% 
(4/23), Dengue 26% (6/23), Cytomegalovi-
rus and Parvovirus B19 (2/23, 8.7% each). 
Connective tissue disease, especially Still’s 
disease, triggered another 18.3% (17/93) of 
cases of HLH. 
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Table 4 A Systematic search of all published reports of HLH in adult patients published from South Asian 
subcontinent 

Author Age No. of cases Etiology of HLH Treatment Outcome Comments

Kumar et al. [8] NA 2 Histoplasmosis Empiric ATT; No antifungals -Died at 48 
hours

HLH: Node (1), spleen (1)

Bhutani et al. [10] 28/M 1 VL AmB Alive VL diagnosis-serology 
alone

Pahwa et al. [12] Bone marrow review 
(n=14)

VL (9), P. vivax (2), P. falciparum (3) Died (3/14; all VL-HLH bleeding, SSG-related 
myocarditis)

Saluja et al. [15] 43/M 1 Histoplasmosis Itraconazole orally x 6 months Alive 

Karthik et al. [18] 50/M 1 ? Tuberculosis Empiric ATT; no immunomodulation-
Alive

Clinical response to ATT 
alone

Pinto et al. [20] Chart review; 8/13 adults-mean age 
45.75 years

CTD (4); Nephrotic (1); CLD (1); 
Malignancy (2)

5/13 died; Rx details NA

Rajagopala et al. [4] 23/M 1 VL Amphotericin B Alive rk-39 ELISA; LD negative

Singh et al. [27] 2/14 patients with Still’s disease; mean 
29.8 years

CSA, steroids, sulfasalazine Died (1), alive (1)

Patel et al. [31] NA 1 VL NA HIV co-infection

Prasad et al. [33] NA 2/3 cases VL Amphotericin Alive LD positive; rk-39+

Premaratna et al. 
[34]

NA 2 Rickettsia Antibiotics Alive Serology diagnosis

Aggarwal et al. [36] 46/F 1 B-cell 
lymphoma

Supportive; died < 48 hours after 
admission

BMA ante-mortem

Gopal et al. [39] 3 patients over a year Scrub typhus Antibiotics alone Alive Weil-Felix, ELISA+

Koul et al. [40] 40/M 1 Salmonella 
typhi

Antibiotics alone Alive Blood cultures positive; 
BMA HLH (Ferritin data 
missing for 3 patients)18/F 1

25/M 1

25/F 1 ?VAHS Methylprednisolone Alive No recurrence

45/M 1 ? FLH HLH-94 Died; recurrent 
disease

Recurrence @ 4 months

Valsalan et al. [45] 22/M 1 Scrub typhus Antibiotics alone Alive Weil-Felix, ELISA+

Ray et al. [50] 24/F 1 Dengue fever Steroids; slow taper Alive @ 6 
months

NS1 antigen detection

Chandra et al. [53] 38/F 1 Histoplasmosis Antifungals NA HIV co-infection; BMA+

John et al. [54] 28/M 1 ? IAHS 
Acinetobacter 
super-infection

Steroids, CSA, 
antibiotics

Alive; etiologic evaluation poor

Nayan et al. [57] 19/M 1 ?IAHS Steroids, etoposide Died @ 96 hours Shock, ARDS

Mishra et al. [56] Retrospective review 14 cases 43% (6/14) IAHS; EBV (3/6) Parvovirus B19 (2/6) and 
CMV (1/6)

3/14 died
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In adults, no confirmed or probable case 
of FLH has been reported from the sub-con-
tinent. Infections were reported as the most 
common triggers for HLH. In adults, tropical 
infectious diseases were reported to have trig-
gered 51% (32/63) of the cases of HLH [Viscer-
al leishmaniasis (VL) 40.6% (13/32), Rickettsia 
18.8% (6/32), Malaria 15.6% (5/32), Histoplas-
mosis 12.5% (4/32), Enteric fever 9.4% (3/32), 
Tuberculosis 1/32]. Viral agents were reported 
as possible triggers in another 30% (19/63) 
cases of HLH, but the etiologic agent was un-
recognized in 68.5% of cases (13/18). Where 
an etiologic agent was reported, EBV 16.7% 
(3/18) and Parvovirus B19 (11.1%) were the 
triggers most often. Connective-tissue dis-
ease and malignancy were other important 
recognized triggers in adults (9.5%, 6/63 
and 4.8%, 3/63 respectively).

Data on the use of immunomodulatory 
treatments for HLH were available in 93.5% 
(87/93) and 79.4% (50/63) of adults. Steroids 
were the most common immunomodulatory 
agents used in 47% (41/87) of children and 
10% (5/50) of adults. Etoposide and/or cy-
closporine were used in 8% (7/87) children 
and 4/50 (8%) of adults only. Intravenous 
immunoglobulin (IVIG) was used in another 
30% of children (26/87) and 2/63 (4%) of the 
adult cases reviewed. HLH-related mortality 

occurred in 31.8% (29/91) and 28% (17/61) 
of children and adults respectively.

Discussion

Hemophagocytic lymphohistiocytosis (HLH) 
is an entity which presents major diagnostic 
and therapeutic challenges (1). HLH is a 
clinical syndrome secondary to hyper-cyto-
kinemia and organ infiltration by phagocy-
tizing histiocytes (Figure 1) resulting from 
defects in critical regulatory pathways re-
sponsible for the termination of inflamma-
tory responses (1, 2). 

This entity is often under-recognized, 
especially in adults, and specific therapy is 
not considered early in the disease course. 
Our systematic review found less than 160 
cases in a population of 1.2 billion, indicat-
ing under-recognition of this entity. Most 
cases were single reports and most of these 
reports clustered around the same centers 
across the sub-continent (Table 4 A&B). 
Given the prevalence of the tropical triggers 
of HLH in the sub-continent, the possibil-
ity of under-diagnosis remains highly likely, 
especially in adults. One of the largest series 
and a seminal report of HLH from India was 
not included as it did not fulfill the current 
requirements for diagnosis of HLH (60).

Figure 1 Composite figure showing low-power photomicrograph (x 100 hematoxylin stain) of bone marrow in 
a patient with HLH. The oil immersion image (right x 400) of the same section shows histiocytes with hemo-
phagocytosis and leukophagocytosis. 
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 Genetic HLH may be: familial (FHL), 
autosomal recessive], sporadic (sHLH) or 
complicate certain well characterized syn-
dromes involving defects in the cytolytic T-
cell pathway (Table 1). FHL has an estimated 
incidence of around 1:50,000 and is invari-
ably fatal if untreated, with a median surviv-
al of two months. The presentation is often 
in infancy, though onset in adolescence and 
adults is well known. The family history may 
be non-contributory, given the recessive na-
ture of inheritance and the absence of large 
families (66); furthermore, FHL may often 
be triggered by infections. Infections, nota-
bly Epstein-Barr virus, are another leading 
cause of HLH (67). Salmonella, tuberculo-
sis, malaria and leishmaniasis are tropical 
infections that are well-recognized triggers 
of infection-associated hemophagocytosis 
(IAHS) (Table 1). In the tropics, infections 
are overwhelmingly the most common trig-
gers of HLH. In our systematic review, age 
was not a predictor of etiology of HLH. Tu-
berculosis has been reported in the neonatal 
period (55) when FLH is usually prevalent 
in the Western world. Caution is however 
required in interpreting our results. The 
authors did not use a common etiologic 
evaluation panel, evaluation was often lim-
ited, unknown triggers constitute a large 
sub-group and genetic tests for FLH were 
seldom done, even in children. 

The clinical features of HLH, secondary 
to such unrestrained immune activation, 
are not specific and mimic tropical infec-
tions (VL, disseminated tuberculosis, and 
severe malaria), hematological malignancy 
and auto-immune disease in adults. The di-
agnosis of HLH is made by fulfilling the re-
vised HLH criteria (1) (Table 2) which were 
primarily designed to select enrollment into 
clinical trials. The sensitivity of these cri-
teria for early HLH is unknown given the 
lack of a gold standard test. Importantly, the 
clinical picture might be aggressive and the 
diagnostic criteria might not be fulfilled at 

onset, making management extremely chal-
lenging. In particular, the finding of bone 
marrow hemophagocytosis is not sensitive 
for the diagnosis of HLH or the underlying 
trigger (4, 43). Also, the finding of isolated 
marrow hemophagocytosis in the absence 
of the clinical syndrome does not qualify for 
the diagnosis of HLH (Table 2). In the West 
and South-East Asia, IAHS is usually viral 
(EBV)-triggered and a distinction between 
FHL and IAHS at onset is not made; indeed, 
delay in administration of etoposide to cases 
of EBV-related HLH is associated with in-
creased mortality. In contrast, tropical HLH 
may be triggered by tuberculosis, VL, Salmo-
nella, Plasmodium, dengue or Parvovirus B19. 
Several case reports and small series suggest 
that the natural history of IAHS may be dif-
ferent from EBV-triggered HLH (3, 5, 18).

The HLH-2004 protocol uses upfront cy-
closporine [with etoposide, dexamethasone] 
and intrathecal methotrexate for patients 
with neurological signs, persistent active 
CNS disease and CNS reactivation of HLH. 
All children with familial disease, known 
mutations, severe and persistent non-famil-
ial disease and relapsed HLH are treated with 
continuation phase etoposide, dexametha-
sone, and CSA. Stem-cell transplantation is 
performed as early as possible, when an ac-
ceptable donor is available. Therapy is dis-
continued otherwise at remission (8 weeks) 
as the completed regimen for patients with 
possible sHLH and viral-triggered HLH. 
Patients with refractory disease are treated 
with ATG, rituximab or alemtuzumab for 
remission induction. Our systematic review 
shows that steroids and IVIG (in children) 
are the common regimens reported; the use 
of CSA and/or etoposide was very low. The 
reasons for this may include fulminant pre-
sentation, late recognition, the inability to 
rule out tropical-triggers of HLH, physician 
perception on the differing profiles of non-
viral infection-triggered HLH and severe 
cytopenia (4). Data from systematic reviews 
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suggest that HLH secondary to VL, tubercu-
losis, malaria and dengue may recover with 
early anti-microbial therapy and steroids 
alone. Indeed, the major correlate with mor-
tality is the time to diagnosis (and treatment) 
of the offending pathogen. Further, the co-
existing organ dysfunction due to HLH may 
also complicate drug administration [e.g. 
anti-tubercular drugs and HLH-related liver 
dysfunction, cytopenia and etoposide dose]. 
Our adult series also highlights these dif-
ficulties; infections were the most common 
triggers (80%; 10% unknown), short presen-

tation was (median 11 days, IQR 9.25-30) 
and HLH criteria not being fulfilled at ICU 
admission median of 4 (IQR 2-4.25) (3).

A uniform protocol for rapid early evalu-
ation of suspected HLH and initiation of 
therapy (Table 5, Figure 2) is important. 

Such a protocol, especially in adults, 
should balance the exhaustive search for 
tropical triggers and early initiation of HLH-
2004 (including etoposide) in patients with 
viral-triggered HLH and patients with tropi-
cal infection-triggered HLH not responding 
to steroids alone (Figure 2). 

Table 5 Summary of suggested evaluation of a suspected patient with hemophagocytic lymphohistiocytosis 
in the Indian sub-continent

1. Tests to confirm the diagnosis of hemophagocytic lymphohistiocytosis (HLH)
Complete blood counts, peripheral smear, reticulocyte counts 
Liver function tests
Serum creatinine, bicarbonate
Prothrombin time, activated partial thromboplastin time, fibrinogen, D-dimers
CSF (if symptomatic): Total counts, protein levels and cytology
Serum triglycerides, serum ferritin levels
Bone marrow aspirate or tissue aspirates (where involved)
Soluble CD25 levels
NK-cell activity (if possible)

2. Etiological work-up for proven HLH
Review of marrow for Leishman-donovan bodies, granulomas, Histoplasma inclusions, malignancy, Plasmodium 
inclusions or normoblasts; Candida and CMV in neonates; Request mycobacterial and bacterial cultures
Peripheral smears for malaria
Blood cultures, Widal test where applicable
Anti-EBV VCA IgM (PCR if available)
CMV PP65; Qualitative PCR in neonates, immunosuppressed and neutropenia
Human immunodeficiency virus ELISA
rk-39 ELISA for leishmanisis
IgM Parvovirus ELISA
IgM Dengue ELISA or Macro agglutination assay for dengue and leptospirosis
IgM ELISA or Macro agglutination assay for leptospirosis
Weil-Felix test, IgM immunochromotographic test for scrub typhus
Anti-nuclear antibody ELISA or Immunofluorescence for anti-nuclear antibodies
Lymph node biopsy (If prominent lymphadenopathy and sub-acute course suggests lymphoma)
Assay for perforin expression by flow cytometry and/or CD107a expression (if FLH suspected and all assays for IAHS negative)

3. Search for complications
Echocardiography (for pericardial effusions), ejection fraction
Contrast-enhanced CT-Head or MRI-Brain (if neurological symptoms)

4. Research in proven FLH in the tropics
Perforin mutations (in association with research centers or western centers)

Abbreviations: FHL - Familial hemophagocytic lymphohistiocytosis; HLH - hemophagocytic lymphohistiocytosis; CD - Cluster of differentia-
tion; EBV - Epstein Barr Virus; CMV - Cytomegalovirus; C/S - culture & sensitivity; ELISA - Enzyme-linked Immunosorbent assay; CT - computed 
tomography; MRI - Magnetic resonance imaging; FLH - Familial HLH; IAHS - Infection associated HLH; CSF - Cerebrospinal fluid analysis; PCR 
- Polymerase chain reaction.
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Lastly, multi-centric prospective data 
from the sub-continent with such a com-
mon evaluation protocol and longitudinal 
outcomes in cohorts of patients with IAHS 
will clarify the etiology, management and 
outcomes of HLH in the sub-continent and 
whether the prescription patterns in the 
sub-continent merit reconsideration.

Conclusions

In conclusion, HLH is a catastrophic and 
fulminant clinical syndrome of immune ac-
tivation. Heightened clinical recognition of 
this entity and early evaluation with rapid 
initiation of treatment may help in better 
outcomes. More data and multi-centric pro-
spective studies from the tropics are urgent-
ly required. 
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Trace elements and cell-mediated immunity in gestational 
and pre-gestational diabetes mellitus at third trimester of 
pregnancy

Fadia Mahmoud1, Habib Abul2, Ali Dashti1, Waleed Al-Jassar3, Alexander Omu3

Objective. The aim of the study: To evaluate the correlations between 
Zn2+, Cu2+, Mg2+, Se2+ and Cr3+ and alteration in T cell subsets 
during diabetic and normal pregnancy. Methods. The study involved 
63 women with gestational diabetes mellitus (GD) and 16 pregnant 
women with Type 2 diabetes and 48 healthy, non-pregnant women 
were included as controls. Ten ml of whole venous blood from each 
participant was analyzed for electrolytes by atomic absorption; total 
antioxidant activity, individual enzymatic antioxidants by spectropho-
tometry; and lymphocyte sub-populations by flow cytometry. Results. 
There were significant changes in lymphocyte sub-populations: Na-
ïve T cells were decreased and memory T-cells and activated T cells 
(CD4+HLA-DR+, CD4+CD29+) were increased in diabetes in preg-
nancy. Zn2+ and Cr3+ deficiency were observed in Type 2 diabetics 
with an increase in Cu2+ in all pregnant cohorts. In healthy pregnant 
subjects, CD4+-HLA-DR+ was increased in direct proportion to se-
rum Mg2+ (p<0.05) and Se2+ (p<0.01). In insulin-treated GD patients, 
CD4+CD29+ cells were increased proportionally to serum Zn2+ 
(p<0.05) while in diet controlled GD cohort CD45RO+/ CD45RA+ T 
cells correlated directly with serum Mg (p<0.05) and Zn2+ (p<0.01) 
while it correlated inversely with serum Cu2+ (p<0.01). Conclusions. 
The results of the present study show a correlation between trace ele-
ment deficiency and increased lipid peroxidation in diabetes in preg-
nancy and lymphocyte activation. Dietary manipulation may, there-
fore, point to improvement in existing approaches to management of 
diabetes mellitus in pregnancy.

Key words: Gestational diabetes, Lymphocyte activation, Trace ele-
ments.
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Introduction

In approximately 3% of pregnancies, there is 
diminished insulin secretion, with varying 
degrees of insulin resistance and diabetes in 
pregnancy (1-4). Gestational diabetes melli-

tus (GDM) is carbohydrate intolerance that 
begins or is first recognized during pregnan-
cy (5). This could be newly diagnosed type 
1, type 2 Diabetes Mellitus or secondary to 
metabolic changes related to pregnancy (6). 
In GDM, there is enhanced ability of glu-
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cose to cross the placenta, with resultant fe-
tal hyperglycaemia, hyperinsulinaemia and 
macrosomia. This may lead to a variety of 
fetal pathologies postpartum and pregnancy-
associated morbidity, such as preeclampsia (7-
9) and susceptibility to development of GD in 
subsequent pregnancies. Up to 90% of GDM-
afflicted women develop type 2 diabetes (10). 
GDM may therefore, serve to unmask women 
who are predisposed and destined to develop 
type 2 diabetes later in life (11).

The pathogenic effect of high glucose in 
concert with fatty acids is mediated via in-
creased production of reactive oxygen spe-
cies (ROS) and reactive nitrogen species 
(RNS). These free radicals directly induce 
tissue damage by activating a number of cel-
lular stress sensitive pathways, such as nu-
clear factor kB (NF-kB), p38 mitogen-acti-
vated protein kinase and NH2-terminal jun 
kinase/stress-activated protein kinase (12). 
There is abundant evidence linking oxida-
tive stress to insulin resistance (13). Oxida-
tive stress has long been associated with the 
etiology of late complications of diabetes 
mellitus (14). Both insulin resistance and de-
creased insulin secretion are major features 
of the pathophysiology of Type 2 Diabetes 
mellitus (15) and GDM. Early diagnosis of 
gestational diabetes minimizes the exposure 
of the developing fetus to suboptimal condi-
tions and prevents perinatal complications 
and their sequelae (15). 

There are increased percentages of HLA-
DR+ and CD56+ activated T-cells during 
the first trimester (16), increased soluble in-
terleukin-2 receptor (sIL-2R) and CD8+ T 
cell levels (17) and maternal serum factors 
which down regulate B cell activity (18). De-
creased absolute numbers of circulating T 
helper and NK cells late in pregnancy have 
also been suggested to play a role in mainte-
nance of healthy gestation (19).

Iron, zinc, selenium and copper are nec-
essary for the activity of the enzymes that 
neutralize free radicals, in the form of super-

oxide dismutase, catalase and glutathione 
peroxidase (20). Zinc deficiency is associated 
with increased plasma glucocorticord levels, 
which induces apoptotic loss of precursor 
and immature G-cells in the bone marrow 
and pre- T cells in the thymus (21, 22) and 
an imbalance in T helper cytokine secretion 
by PBMC (10, 23). A significant decrease in 
Zn++ and Se++ levels in whole blood has 
been reported in diabetic pregnancy (24, 25, 
26), compared to normoglycemic pregnancy. 
The potential beneficial effects of Zinc and 
Chromium have been reported in patients 
with type 2 diabetes mellitus (27-29).

The objective of the present study is to 
evaluate the relationship of concentrations 
of the trace elements and glycemic control 
with insulin and diet in GDM, and establish 
any correlation between the trace elements 
and lymphocyte sub-population in diabetic 
pregnancies. The Hypothesis of the study in-
cludes: (1) Correlations between use of diet 
or insulin for glycemic control women with 
GDM or Type 2 diabetes and serum levels of 
electrolytes, including Zn++, Cu++, Se++, 
Mg++ and Cr+++, would suggest a role for 
these elements in the management of diabe-
tes in pregnancy; (2) Correlation between 
the elements and T lymphocyte subset status, 
suggests an immunoregulatory role for the 
trace elements. This would open the gate to 
future innovative therapeutic intervention.

Patients and methods
Subjects

The study included 63 women with gesta-
tional diabetes (43 women controlled with 
diet and 20 women controlled with insulin) 
and 16 pregnant women with Type 2 diabe-
tes (5 women controlled with diet and 15 
women controlled with insulin), and, as the 
control, 44 normal pregnant women and 48 
healthy non-pregnant women were includ-
ed. The diet-treated versus insulin-treated 
groups were included to assess the severity 
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of the diabetes and at the same time to af-
ford the opportunity to assess the effect of 
treatment on the level of trace elements and 
the T lymphocyte subsets. In order to evalu-
ate the effect of normal pregnancy on the 
level of the trace elements and the T lym-
phocytes subset status, a control group of 48 
healthy, non-pregnant women and 44 nor-
mal pregnant women were included. They 
were matched for age and parity the diabetic 
study patients, none of whom had a histo-
ry of diabetes, preeclampsia, hypertension 
or renal disease. All the patients had clini-
cal evaluation confirmation of gestational 
diabetes, Type 2 diabetes and the allocation 
of patients, to dietary control or insulin, 
was according to the practice guidelines of 
the Hospital. About 10-15 ml of blood was 
drawn from each patient without the use of 
tourniquet, in the third trimester of preg-
nancy, for estimation of the trace elements 
and electrolytes and lymphocyte sub-popu-
lations. Gestational diabetes was diagnosed 
for the first time during pregnancy with a 
75g glucose tolerance test (GTT). Type 2 di-
abetics were those women who had preges-
tational diabetes that had started a few years 
before and had been on treatment before the 
onset of the current pregnancy. The diet-
controlled groups managed their diabetic 
condition solely through a diabetic diet. All 
women had a blood glucose profile to deter-
mine the insulin requirement. The insulin 
regimen included a combination of short-
acting (Actrapid® and Monotard®) morn-
ing and evening doses. Participation in this 
study was voluntary and conducted with the 
informed consent of all participants. Ap-
proval for the study was obtained from the 
Institutional Ethics for Safety of Human 
Subjects for Research. 

Lymphocyte analysis

Five ml of peripheral venous blood was 
collected from each individual in EDTA 

tubes and analyzed for the percentage of 
immune activation-associated lymphocyte 
subsets within 4-6 hours following phle-
botomy. Lymphocyte subpopulations ana-
lyzed for included CD4+ T helper cells ex-
pressing CD25, HLADR, CD54, CD45RA 
(naïve T cells), CD45RO (memory T cells), 
CD29 (Helper/inducer T cells); CD8+ cy-
totoxic T cells expressing CD25, HLADR 
or CD38; CD19+ B cells bearing the auto-
immune-associated antigen CD5; and T 
cells expressing natural killer cell antigens: 
CD3+CD16+CD56+. Fifty µl of blood was 
incubated for 30 min at room temperature 
including death in utero, delayed organ 
maturation, high birth weight and many 
other abnormalities (10- 12). The disorder is 
transitory, and insulin utilization and blood 
sugar levels may return to normal with 5 
µl of flourescein-isothiocyanate (FITC) or 
phycoerythrin (RD1) conjugated mono-
clonal antibodies (mAb), to surface mark-
ers of interest. The cells were then treated 
with Q-prep (Coulter Corporation, Hia-
leah, FL, USA) for hemolysis, stabilization 
and amplification of the antigen-antibody 
reaction and fixation, with paraformalde-
hyde. A two-color fluorescence analysis us-
ing an automated flow cytometer (Coulter, 
Altra cell sorter, San Diego 92121, Califor-
nia, USA) was performed. Positive analysis 
regions for cells expressing specific surface 
antigens were set against isotypic controls 
and specific binding of fluorophore-conju-
gated monoclonal antibodies was analyzed 
by cytoflurograph according to standard 
methods recommended by the manufac-
turer. Monoclonal antibodies specific for 
human T-lymphocytes and subpopulations 
(CD3, CD4, CD8), B-lymphocytes (CD19) 
and lymphocyte activation (CD25, CD29, 
CD38, CD45RA, CD45RO, CD54, CD62, 
TCR-vB6, HLA-DR) were purchased from 
Dakopatts, A/S, Copenhagen, Denmark and 
from Immunotech, Coulter Corporation, 
Hialeah, FL, USA.
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Trace element analysis

Ten ml of venous blood was collected from 
each patient in metal-free tubes (Becton-
Dickinson, New Jersey, USA), without any 
anticoagulant. Serum was separated and an-
alyzed for trace metal content using graphite 
furnace atomic absorption. Briefly, Cu++, 
Zn++, Se++ and Cr+++ in the serum sam-
ples were measured with the use of an atom-
ic absorption spectrophotometer (model 
2380, Perkin-Elmer, Oak Brook, IL, USA) 
with a graphite furnace HGA 300 and ana-
lytical wavelengths of 324.8 nm for Cu++, 
213.8 nm for Zn++, 196.0 nm for Se++ and 
357.9 nm for Cr+++. Serum Mg++ levels 
were measured in the same spectropho-
tometer, using an air-acetylene flame and 
one-slot burner equipped with a deuterium 
lamp and an analytical wavelength of 258.2 
nm. Duplicates of each measurement were 
made, with the use of both aqueous and se-
rum quality controls. Results are reported as 
µg/L of whole blood for Zn++, Cu++, Se++ 
and Mg++; and in ng/dl for Cr+++.

Measurement of malondialdehyde

Malondialdehyde (MDA) is a natural prod-
uct formed in all mammalian cells as a prod-
uct of lipid peroxidation. MDA is a highly 
reactive three carbon dialdehyde produced 
as a byproduct of polyunsaturated fatty acid 
peroxidation, it is a marker of oxidative 
stress, which is associated with hyperglyce-
mia and insulin dysfunction. MDA readily 
combines with several functional groups on 
molecules including proteins, lipoproteins, 
and DNA. In the present study malondial-
dehyde was measured by a spectrophoto-
metric method as previously (30- 32).

Statistical analysis

All statistical analysis was performed us-
ing the SPSS for Windows statistical pack-
age (Norusis/SPSS, Inc.) version 17. Data on 

trace elements, electrolytes and malondi-
aldehyde are presented as mean±SD, while 
values of T cell lymphocytes subsets were 
presented as mean %±SEM. Statistical anal-
ysis between two groups was performed us-
ing a two-tailed student t-test, comparisons 
involving multiple groups were performed 
with regression analysis. Pearson correla-
tion was used to measure the association 
between variables. A value of p < 0.05 was 
considered statistically significant. 

Results

Lymphocyte sub-populations 

The differences in profiles of activated cellu-
lar phenotypes between non-pregnant sub-
jects, healthy pregnant women, gestational 
diabetics treated with dieting and gestation-
al diabetics treated with insulin are shown 
in Table 1. The following lymphocyte sub-
sets were higher in healthy pregnant women 
compared to their non-pregnant counter-
parts; they included activated T-helper cells 
(CD+CD25) (p<0.01), CD4+ HLA-DR+ 
(p<0.01), and CD8+HLA-DR+ (p<0.01). 
There were significant increases in T cells 
with NK markers, activated T-helpers cells 
CD4 +CD25+ (p<0.01) and CD4+HLA-DR+ 
(p<0.01), memory cells CD4+CD45RO+ 
and activated T-cytotoxic cells CD8+HLA-
DR (p<0.01) in the insulin controlled GDM 
compared to the diet treated GDM and 
healthy pregnant women. Generally, there 
were much less activated cellular pheno-
types in diet treated gestational diabetics 
compared to insulin treated GDM. However, 
while the frequency of CD4+HLA-DR+ and 
CD45RO+CD45RA+ cells was significantly 
elevated in the diet-treated Type 2 diabetes 
cohort (p<0.05), while CD4+ CD25+ were 
significantly elevated in the insulin treated 
cohort (p<0.05) relative to the non-pregnant 
cohort, no changes were observed compared 
to the normal pregnancy cohort.



179

Trace elements and diabetic pregnancy

As shown in Table 2, serum Zn++ levels 
were significantly lower in normal preg-
nancy as compared to non-pregnant women 
(p<0.01). No change in Zn++ levels was ob-
served in GDM cohorts. However, a signifi-
cantly lower level was observed in the diet 
controlled Type 2 diabetes group compared 
to the healthy pregnant cohort (p<0.05). 
Conversely, Cu++ levels were elevated in 
all the diabetic pregnant cohorts compared 
to non-pregnant women (p<0.001) with no 
significant difference between the diabetic 
cohorts. Apart from the lower levels of Se++ 
and Mg++ in normal pregnancy compared 
to non-pregnant women (p<0.01) there 
were no other changes in the GD cohorts. 
Compared to healthy pregnancy, in Type 2 
cohorts both diet-controlled and insulin-
treated showed a significant increase in 
Se++ (p<0.05) while only the insulin-treat-

ed showed a significant increase in Mg++. A 
significant decrease in Cr+++ was observed 
in both the gestational diabetes and the Type 
2 diabetes cohorts controlled with diet, com-
pared to normal pregnancy (p<0.05).

Correlations between immunophenotype 
of lymphocyte subpopulations and serum 
trace element concentration

As shown in Table 3, in normal preg-
nancy, Cu++ had a significant correlation 
with CD4+CD25+; r=0.388 (p<0.05) and 
CD3+CD16+CD56+; r=0.435 (p<0.01) but 
an inverse or negative correlation with naïve T 
cells (CD4+CD45RA+); r=-0.372 (p<0.05). 
There was a highly significant correlation be-
tween CD4+HLA-DR+ and Se++; r=0.480 
(p<0.01) and with Mg++; r=0.836 (p<0.01). 
Among the diet controlled GDM, Cu++ had 
a highly negative correlation with CD45RO+/
CD45RA+; r=-748 (p<0.05). Conversely, 

Table 1 Trace electrolyte concentrations in peripheral blood of non-pregnant control subjects, healthy 
pregnant women, and women with gestational diabetes being treated with dietary therapy alone or with 
insulin at 3rd trimester of pregnancy 

Serum 
trace 
element

Non-pregnant
subjects
(n = 40)

Healthy
pregnant
subjects 
(n = 33)

Gestational diabetes
Dieting
(n = 26)

Gestational
diabetes
Insulin-treated
(n = 10)

Pregnant-Type 2 
diabetes
Dieting
(n = 5)

Pregnant-Type 
2 diabetes
Insulin-treated
(n = 10)

Zn (µg/l) 788.4 ± 30.2 645.9 ± 23.9** 671.6 ± 37.8* 664.5 ± 46.5 437.0 ± 22.7**¶ 650.6 ± 91.4

Cu (µg/l) 1552.4 ± 86.2 2840 ± 102.6*** 2672.2 ± 98.1*** 3094.0 ± 112.0*** 3067.0 ± 67.5*** 2442.0 ± 157.5***

Se (µg/l) 75.2 ± 2.5 63.0 ± 3.3** 72.2 ± 3.5 78.1 ± 5.7 93.2 ± 4.7¶ 71.0 ± 6.7¶

Mg (µg/l) 15917.5 ± 266.2 13139.0 ± 57.9** 15987.5 ± 288.0 14400.0 ± 50 16000.0 ± 110.7¶¶ 16540.0 ± 423.9

Cr (ng/dl) 19.9 ± 6.3 24.2 ± 6.9 14.9 ± 5.9 6.0 ± 6.0*¶ 29.0 ± 5.6 6.6 ± 32.4¶

* p<0.05, ** p<0.01 and *** p<0.001 relative to non-pregnant subjects, ¶ p < 0.05 as compared to healthy pregnant subjects at 3ed trimester, y 
p < 0.05 as compared to healthy pregnant subjects at 2nd trimester.

Table 2 Malondialdehyde levels in peripheral blood of non-pregnant control subjects, gestational diabetes 
patients and pregnant type 2 diabetes women at third trimester of pregnancy

Malondialdehyde 
levels

Non-pregnant
subjects
 (n = 30)

Healthy
pregnant
subjects 
(n = 31)

Gestational 
diabetes
Dieting
(n = 26)

Gestational
diabetes
Insulin-treated
(n = 10)

Women with 
Type 2 diabetes
Dieting
(n = 5)

Pregnant women 
with Type 2 
diabetes
Insulin-treated
(n =10)

Malondialdehyde 
(µmol/L) 0.38 ± 0.05 0.535 ± 0.18 0.411 ± 0.13  0.385 ± 0.27 1.10 ± 0.01**¶ 0.72 ± 0.24*

Fadia Mahmoud et al.: Lymphocytes and trace elements in diabetic pregnancy
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Zn++ and Mg++ had a strong correlation 
with CD45RO+/CD45RA+; r=0.625 (p<0.01) 
with Zn++ and r=0.550 (p<0.05) with Mg++. 
In the insulin treated GDM group, Zn++ had 
a positive correlation with CD4+CD29+; r= 
0.997 (p<0.05). There were changes in HLA-
DR+ cells that correlated with serum trace 
element concentrations, with CD4+-HLA-
DR+, but not CD8+HLA-DR+ increasing in 
direct proportion to serum Mg++ (p<0.05) 
and Se++ (p<0.01) in healthy pregnant and 
with Mg++ in insulin-treated GD patients 
(p<0.01). This may be a reflection of the role 
of these elements in regulation of lympho-
cyte activation.

The CD4+CD29+ cells (as a percentage of 
the total CD4+ population), were observed 
to decrease significantly from the second to 
third trimester in Type 2 diabetes treated 
with insulin (p<0.01). Interestingly, these 
cells exhibited an increase in percentage in 
association with serum Mg++ in healthy, 
pregnant subjects; and to serum Zn++ and 

serum Se++ in insulin-controlled GDM pa-
tients. Another significant finding was the 
association between CD4+ CD25+ and trace 
elements. In Type 2 diabetic women treated 
with insulin, Cr+++ had a strong correlation 
with CD4+CD25+; r= 0.906 (p<0.05). 

Analysis of the association between 
memory/naïve and trace elements

There was an inverse correlation between 
percentage expression of CD45RO+/ 
CD45RA+ T cells (reflecting immune acti-
vation) and serum Cu++ within the GDM 
diet and GD insulin cohorts, which was not 
observed in the healthy cohort. On the oth-
er hand, Zn++ correlated directly with this 
cell population in the diet controlled GDM 
cohort (p<0.01). A positive correlation be-
tween Mg++ and CD45RO+/ CD45RA+ 
T cells was also observed in healthy preg-
nancy, diet- and insulin -controlled GDM 
cohorts (p<0.05). 

Table 3 Frequencies of peripheral blood lymphocyte subpopulations in non-pregnant control subjects, 
healthy pregnant subjects, and women with gestational diabetes being treated with diet therapy or insulin

Lymphocyte
subpopulation

Non-
pregnant
subjects
(n = 48)

Healthy
pregnant 
subjects
(n = 44)

Gestational 
diabetes 
dieting
(n = 43)

Gestational
diabetes
insulin-
treated
(n = 20)

Pregnant
Type 2 
diabetes 
dieting
(n = 5)

Pregnant
Type 2 
diabetes 
insulin-
treated
(n = 11)

CD3+CD16+CD56+a 5.9±1.0 6.4±1.5 4.8±2.0 10.3±2.8 5.4±2.0 8.7±2.8

CD4+CD25+b 3.4±0.5 6.5± 0.9** 10.6±2.1** 13.5±3.9**¶ 3.7±2.1 14.4±6.3*

CD4+HLA-DR+b 4.0±0.4 5.8±0.8* 5.5±0.8* 9.3±1.5**¶Y 8.6±2.8* 11.5±4.6

CD4+CD45RO+b 49.8±1.9 48.9±1.8 54.4±1.6*¶ 56.2±3.1*¶ 42.2±8.6 53.7±3.6

CD4+CD45RA+b 41.1±1.6 46.9±2.4* 36.8±2.1*¶ 38.3±3.3*¶ 44.8±4.1 43.3±5.7

CD4+CD29+b 40.4±8.9 44.5±3.4 59.5±1.8***¶¶¶ 62.4±5.1***¶¶ 46.7±7.4 44.9±6.5

CD8+CD25+d 0.96±0.3 1.8±0.6 3.8± 1.1**¶ 2.8±1.2* 3.8±1.7 4.7±2.3

CD8+HLA-DR+d 7.9±1.3 17.4±3.1** 10.7±1.8*¶ 12.7±2.5* 10.7±2.8 16.2±5.5

CD45RO+/CD45RA+ 4.5±1.2 7.1±3.8 8.2±1.8* 4.6±1.3 11.2±3.2* 6.5±2.0

Values (mean %±SEM) are given as percentage of lymphocytes in each major lymphocyte population (CD3, CD4, and CD8). ainCD3+, bin CD4+, 
cin CD8+. Pregnant women compared to non-pregnant controls, *p<0.05, **p<0.01, ***p<0.001. Pregnant women with diabetes compared to 
healthy pregnant subjects, ¶p<0.05, ¶¶p <0.01, ¶¶¶p < 0.001. Diet-treated GD patients compared to insulin treated GD Yp<0.05.
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Oxidative stress and immune regulation

An inverse correlation of MDA with 
CD4+CD25+ cells was observed in the pre-
sent study. Conversely, MDA activity was 
observed to increase in direct proportion to 
CD45RO+ memory T cells in the blood of 
women with diet-controlled GDM (p<0.05), 
and in inverse proportion to memory 
cells in diet-treated women afflicted with 
Type 2 diabetes (p<0.05), a possible role of 
MDA in immune regulation needs further 
investigation. Malondialdehyde activity 
showed an inverse correlation with CD4+-
HLA-DR+ (p<0.01) cells in insulin-treated 
GDM patients but not CD8+HLA-DR+. 
CD8+CD25+ cells frequency varied direct-
ly with MDA in healthy pregnant women 
(p<0.05) as shown in Table 4. An inverse 
correlation was observed between MDA 

concentration and CD8+CD25+ in insulin 
controlled Type 2 diabetes- in the third tri-
mester.

Discussion

Lymphocyte activation

The percentage of CD4+CD25+ (presumed 
suppressor-inducer cells) was higher in 
blood of GDM versus healthy pregnant sub-
jects, which was not observed in blood of 
Type 2 diabetes-afflicted cohorts (Table 1). 
A subset of T-helper (CD4+) cells expressing 
IL-2R have been shown to constitute a pop-
ulation of “professional” suppressor T cells 
(T-reg cells) that prevent induction of or-
gan-specific autoimmune disease (33). Our 
finding that these cells are elevated in GDM 
versus healthy pregnant subjects may be an 

Table 4 Correlations between immunophenotype of lymphocyte subpopulations and serum trace element 
concentrations in peripheral blood of healthy pregnant women, gestational diabetes patients and pregnant 
Type 2 diabetes women at third trimester of pregnancy

Trace element Immunopheno-type Correlation coefficient

NP

Cu CD4+CD25+  0.388*

Cu CD4+CD45RA+  -0.372*

Cu CD3+CD16+CD56+  0.435**

Se CD4+-HLA-DR+  0.480**

Mg CD4+-HLA-DR+  0.836**

GD (Diet-controlled)

Cu CD45RO+/ CD45RA+  -0.748**

Zn CD45RO+/ CD45RA+  0.625**

Mg CD8+CD25+  0.632*

Mg CD45RO+/ CD45RA+  0.550*

GD (Insulin-treated)

Zn CD4+CD29+  0.997*

Pregnant with Type 2 diabetes (Insulin-treated)

Cr CD4+CD25+  0.906*

Immunophenotypic values are listed as percentage of total peripheral blood lymphocyte population (mean percent ± SEM). Mean values for 
trace element s± SEM are listed in ug/l for Zn, Cu, se and Mg, and in ng/l for Cr. Pearson correlation was used to measure the association between 
with significance of each correlation assessed using Student’s 2-tailed t-test. * Correlation is significant at the 0.05 level (2-tailed). ** Correlation 
is significant at the 0.01.
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indication of the occurrence of a protective 
mechanism mounted by the host immune 
system in response to some fundamental 
element of GDM pathogenesis. This study 
also revealed the expansion of CD4+HLA-
DR+ and CD8+HLA-DR+ activated T cells 
in diabetic pregnancy which exceeds those in 
healthy controls. Our observation that naïve T 
cells, CD4+CD45RA+ (which may act as sup-
pressors of immune activation (34) were pre-
sent at lower frequencies in GDM blood with 
a concomitant increase in the percentage of 
memory T cells, CD4+CD45RO+ (which in-
crease in immune activation) than in healthy 
pregnant women (Table 1) was expected. An 
increase in naïve T cells during late pregnancy 
suggests a protective role. The lack of increase 
in this population in the blood of GDM- or 
Type 2 diabetes-afflicted women indicates an 
increase in immune activation versus immu-
nosuppression during late pregnancy in dia-
betic patients and may in turn correlate with 
a greater risk to the pregnancy. 

A higher number of CD4+CD29+ (pre-
sumed helper/inducer cells) activated T cell 
subpopulations were also observed in GDM 
patients than in the blood of women experi-
encing a normal pregnancy, and a previous 
investigation showed this population to be 
down-regulated in normal pregnancy (35). 
These observations suggest that maternal 
immunosuppression, which is normally in-
creased during pregnancy to compensate for 
the immunostimulatory activity of paternal 
antigens, may not be as effective in GDM 
patients as in healthy women. However this 
subpopulation was not observed to vary 
significantly from healthy control values 
in the peripheral blood of Type 2 diabetic 
women (Table 1). These cells are a T-helper/ 
inducer subset, observed to be increased in 
the peripheral blood of patients with T cell-
mediated diseases, such as Guillain-Barre 
syndrome (36). Their activity may or may 
not contribute to the pathogenesis of GDM, 
however, their increased frequency in pa-

tients may indicate a decreased capacity to 
control pregnancy-induced immune activa-
tion. The fact that changes in activated lym-
phocyte sub-population were not observed 
in Type 2-diabetic women is an indicator of 
differences in the immunopathogenesis of 
GDM versus Type 2 diabetes.

Mechanisms of immune modulation in 
type 2 and gestational diabetes mellitus: 
Trace elements and oxidative stress in 
immune regulation

The effect of diabetes in pregnancy may 
arise through two related mechanisms, 
namely, the direct effect of trace elements 
and oxidative stress on immune regulation. 
A significant decrease in Zn++ was shown 
in the diet–treated diabetic group relative to 
healthy pregnancy (p<0.05) (Table 2), which 
supports the hypothesis that Zn++ and 
Cu++ may play a role in the mechanisms 
regulating the immune response (30, 31). A 
significant increase in Cu++ was observed 
in all pregnant cohorts relative to non-
pregnant women p<0.01), but not compared 
with the diabetic groups. In previous work 
we demonstrated a strong positive correla-
tion between serum Cu++ and the size of 
T cell (CD3+) populations expressing the 
NK markers CD16 and/ or CD56 in Kuwaiti 
women with normal pregnancy (31). Also in 
the present study we found that serum Cu++ 
increased in direct proportion to the per-
centage of CD4+CD25+ T cells (Treg cells) 
in healthy pregnant subjects (p<0.05) and 
in GDM patients treated with diet (p<0.01) 
(Table 3). Hence, increase of serum Cu++ 
may be a normal response in late pregnancy. 
These findings support the hypothesis that 
Zn++ and Cu++ may play a role in the mech-
anisms regulating the immune response 
(23). Mg++ was significantly higher in the 
Type 2 diet treated cohort relative to healthy 
women (p<0.01) (Table 2). It is of interest to 
note that CD4+CD29+ cells exhibited an in-
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crease in percentage proportional to serum 
Mg++ in healthy, pregnant subjects; and to 
serum Zn++ and serum Se++ in insulin-
treated GDM patients (Table 3). Similarly, 
CD4+-HLA-DR+, but not CD8+HLA-DR+, 
was increased in direct proportion to se-
rum Mg++ (p<0.05) and Se++ (p<0.01) in 
healthy pregnant and with Mg++ in insulin-
treated GDM patients (p<0.01) (Table 3). 
Mg++ ions have been reported to specifical-
ly inhibit the antigen-presenting capacity of 
human epidermal Langerhans cells, which 
was associated with a reduced expression of 
HLA-DR by these cells (37). Another study 
found that deficiency of Mg++ is associated 
with immunosuppression in athletes, sug-
gesting that Mg++ has a role in immunoreg-
ulation (38, 39), which is consistent with 
our findings in this study. Furthermore, an 
inverse correlation was noted between per-
centage expression of CD45RO+/ CD45RA+ 
T cells (reflecting immune activation) and 
serum Cu++ within the GDMM diet and 
GD insulin cohorts, which was not observed 
in the healthy cohort (Table 3). On the other 
hand, Zn++ correlated directly with this cell 
population in the GDM diet cohort (p<0.01). 
These results reflect the role of these elements 
in regulation of lymphocyte activation. 

Relative to subjects with normal preg-
nancy, Cr+++ levels were observed in this 
study to be significantly decreased in GD 
and Type 2 women treated with insulin (Ta-
ble 2). These results suggest that this element 
also contributes at some level to the patho-
genesis of GD and pregnancy in diabetes. 
This is consistent with the role of this metal 
as a regulator of carbohydrate metabolism in 
pregnancy (40). Serum Cr+++ was observed 
to vary in direct proportion to CD4+CD25+ 
T cells in the blood of insulin-treated Type 
2 diabetes patients (p<0.05) (Table 3) sug-
gesting that Cr+++ may also be involved in 
immune regulatory mechanisms.

Oxidative stress is an immunological 
hallmark of type 1 diabetes, therefore the in-

verse correlation of MDA with CD4+CD25+ 
cells observed in the present study, may sug-
gest the involvement of some immunoreg-
ulatory mechanisms. This suggests that 
increased levels of MDA in some subjects 
of this group may be associated with apop-
totic deletion of activated T cells expressing 
HLA-DR, but the same was not observed in 
healthy pregnant subjects. Although no sta-
tistically significant difference was observed 
in serum Se++ between GDM women and 
the healthy pregnant cohort, in type 2 dia-
betes, a significant increase in serum Se++ 
relative to healthy pregnancy was observed 
(p<0.05). Se++ is an active oxygen species 
scavenger (41) as well as being an integral 
part of the antioxidant enzyme glutathione 
peroxidase. Normal gestation induces an 
increase of lipid peroxidation products, and 
this process is substantially increased in dia-
betes. An inverse correlation was observed 
between MDA concentration and this pop-
ulation in Type 2 diabetic women treated 
with insulin in the third trimester however, 
which suggests a possible apoptotic deletion 
of CD8+CD25+ activated population in 
some of the Type 2 diabetes women treated 
with insulin, which may be induced by reac-
tive oxygen species, as was described previ-
ously (42, 43). 

Conclusion

In conclusion, this study also revealed the ex-
pansion of memory T cells CD4+CD45RO, 
CD4+HLA-DR+ and CD8+HLA-DR+ 
activated T cells in diabetic pregnancy 
and lower frequencies of naïve T cells, 
CD4+CD45RA+, which act as suppressors 
of immune activation. An increase in naïve 
T cells during late pregnancy suggests a pro-
tective role. The present study has suggested 
two mechanisms through which diabetes 
in pregnancy causes adverse immunoregu-
lation of T. lymphocytes. The results of the 
present study reflect the role of deficiencies 
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of trace elements Zn++, Se++, Cu++ in reg-
ulation of lymphocyte activation. Secondly, 
in this study, increased lipid peroxidation 
products, measured as malondialdehyde 
concentration, were increased in diabetes in 
pregnancy. Oxidative stress may cause ap-
optotic deletion of CD8+CD25+ activated 
population in diabetic women in pregnancy. 
Dietary manipulation of antioxidant status 
with Zn++, Se++, Cu++, Mg++ and Cr++ 
may therefore allow substantial improve-
ments to be made in existing approaches to 
management of diabetes in pregnancy.
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Care providers’ needs and perspectives on suffering and care 
in Bosnia and Herzegovina and Cambodia
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This exploratory study aimed to obtain insight into field-level care pro-
viders’ views on suffering and healing as well as existing obstacles and 
needs related to providing care to their clients. This research provides 
a “snapshot” for a better understanding of existing care systems in two 
post-conflict settings. By identifying existing approaches to care and 
the needs of the care provider community, this research might be use-
ful in guiding psychosocial assistance programming in post-conflict 
settings. Utilizing a semi-structured questionnaire, 45 care providers 
were interviewed, including local health care practitioners, tradition-
al/spiritual healers, and humanitarian relief workers, in Bosnia and 
Herzegovina and Cambodia. This study found that the majority of 
care providers in both settings perceived poverty and violence as sig-
nificant causes and consequences of human suffering and, at the same 
time, felt ill-equipped in addressing these issues and related problems. 
Other issues that hindered these healers in providing care included: 
limited government/institutional support; lack of training; material 
resources and funding. Study findings point to a new framework for 
developing effective interventions and the need for further emphasis 
on supporting care providers in their work, and most specifically, in 
identifying and responding to poverty and violence.

Key words: Traditional healing, Mental health, Psychosocial assis-
tance, Poverty, Violence.
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Introduction

Growing research reveals serious psychologi-
cal distress resulting from mass violence, with 
the prevalence of depression in some cases be-
ing three times greater than that found among 
non-traumatized populations (1-3). The toll 
of conflict evidenced in “invisible wounds” is 

expected to escalate in the future (4). Current-
ly, the devastating mental health sequelae of 
conflict and effective approaches to treatment 
are factored into the public health response in 
conflict-affected settings (5, 6).

Conflict’s toll, in terms of its destruction 
of social and economic systems and related 
serious mental health outcomes of conflict, 
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demands an effective response from the 
healing community, including local, nation-
al and international actors. The response 
among international organizations and 
non-governmental organizations to address 
these “invisible wounds” has been embodied 
in the provision of psychosocial assistance.

This area of assistance is characterized 
by various activities, efforts and approaches 
ranging from those interventions that use 
a trauma and individual-focused ‘psycho-
logical’ approach or treatment, to those that 
focus on strengthening community mobili-
zation and cooperation, skills development 
and capacity-building (7-12). The wide varia-
tion of approaches is likely attributable to the 
term that describes the field itself. The term 
psychosocial describes and acknowledges the 
“dynamic relationship between psychologi-
cal and social effects” that are, “continually 
influencing each other” (13). The overarch-
ing objectives of psychosocial interventions 
are to “[to both] promote existing psychoso-
cial protective factors and minimize psycho-
social stressor factors.” (14). 

This study aimed to obtain field-level per-
spectives from the care provider community, 
including health care providers, traditional 
and spiritual healers, and humanitarian relief 
organization (HRO) staff working in Bosnia 
and Herzegovina (BIH) and Cambodia. Spe-
cifically, this exploratory study aimed to ob-
tain further insight into these care providers’ 
views on: 1) suffering and healing and 2) ex-
isting obstacles and needs related to providing 
assistance. Through the lens of these provid-
ers on-the-ground, this research can provide 
a snapshot for a better understanding of exist-
ing care systems in two post-conflict settings. 
This information may be useful in guiding 
psychosocial assistance and approaches.

Participants and methods 

The study was undertaken in Siem Reap 
Province, Cambodia and Travnik and Sa-

rajevo Cantons, BIH. These settings were 
selected because they are both post-conflict 
environments and have received high levels 
of humanitarian assistance. Additionally, in-
terviewees were readily accessible as a result 
of the involvement of the Harvard Program 
in Refugee Trauma (HPRT) in each of these 
settings for many years.

During the Khmer Rouge genocide in 
Cambodia from 1975 to 1979, though esti-
mates vary, an estimated 1.5 to 3 million peo-
ple were killed (between 20% and 40% of the 
Cambodian population) (15, 16). Hundreds 
of thousands of people became refugees, 
with over 300,000 Khmer displaced persons 
living in Thailand more than a decade later 
(17). Under the Khmer Rouge, Siem Reap 
suffered one of the largest single attacks by 
the Khmer Rouge and mass graves have 
been found in the province (18-20). Fight-
ing continued in this area up until 1997 with 
elements of the Khmer Rouge, with much of 
it occurring in the region around Siem Reap.

In 1992, violent conflict in an ethnically 
diverse BIH began after the referendum vote 
for BIH independence from the former Yu-
goslavia. The Dayton Peace Accords were 
signed three years later, in 1995. The total 
number of war deaths has been estimated at 
103,000 and a total of 1.3 million were forc-
ibly displaced, accounting for one-quarter of 
the country’s pre-war population (21). Dur-
ing the war, there was heavy inter-ethnic 
fighting in the Travnik Canton (22). At the 
time of this study, BIH was widely consid-
ered a post-conflict country with significant 
difficulties related to the return of displaced 
populations to their pre-war homes.

Given the exploratory nature of this proj-
ect, a semi-structured questionnaire was de-
veloped for use with study participants, to 
include: (1) HRO staff (local and interna-
tional, working for international organiza-
tions (IOs) or non-governmental organiza-
tions (NGOs)); (2) health care providers (this 
classification refers to, for example, medical 
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doctors, nurses, psychologists, etc.); and (3) 
traditional and spiritual healers.1 Consist-
ing of 75 questions, the 90 minute interview 
elicited participants’ views on causes and 
consequences of human suffering; material, 
psychological and social needs of clients; 
helping activities; and barriers to care, in-
cluding training and supervision resources, 
job stress and burnout, and cross-sector col-
laboration. The interview contained both 
open-ended questions and Likert-scale rat-
ings. Interviews were conducted by SDK, 
ST, LM and MH, with translation provided 
by ST and MH. Language-specific written 
and verbal informed consent and study pro-
cedures were approved by the Massachu-
setts General Hospital Institutional Review 
Board Human Research Committee. HPRT 
had several years of experience and local 
presence in these countries. Local HPRT 
staff recruited 45 participants (22, 23) from 
a list of organizations and practitioners rep-
resenting each of the provider types.2 The 
majority of them were interviewed sepa-
rately; in BIH, two groups of two individu-
als from the same organization were inter-
viewed together.

In order to analyze study data, first, we 
conducted a content analysis (23) of open-
ended interview responses. Coding and 
analysis relied on a two-pronged content an-
alytic approach (24) of constant comparison 
(25, 26) and grounded theory mapping (27). 
1 Traditional healers included those who practice 
traditional medicine and spiritual healers comprised 
those individuals who are authorized to conduct 
worship ceremonies and perform other duties 
associated with their role in a religious organization. 
Some examples of spiritual healers include, among 
others, hafiz, nuns, and monks.
2 Of the potential participants approached in 
Cambodia, two individuals refused to participate, 
giving reasons related to lack of time and in one case 
because of concerns about confidentiality based on 
prior experience with international research projects. 
In Bosnia, one individual refused to participate due 
to lack of time and the need to contact a parent 
organization for permission to participate.

Open-ended responses were systematically 
coded into four a priori categories of human 
functioning: social, physical, mental, and 
spiritual. Post hoc analyses were conducted 
to uncover any emergent themes, which 
led to the development of two additional 
themes of poverty and war. These were de-
veloped due to the overwhelming number of 
responses referring to one or both of these. 
Two of the authors (SDK and LM) separately 
coded the responses with any disagreements 
resolved through discussion. The resulting 
data are reported in terms of proportions of 
provider responses within each theme and 
specific quotes are provided to highlight rel-
evant issues. For Likert-scale questions, an-
swers are presented quantitatively using de-
scriptive statistics (e.g., mean and standard 
deviation). Group differences between types 
of providers were conducted with t-tests or 
ANOVA's as appropriate.

Results

Provider training

In both cohorts, health care providers and 
HRO staff typically reported acquiring tech-
nical or clinical skills through prior related 
experience, formal education and degree-
granting institutions, and specific training 
programs offered by their respective govern-
ments or other HROs. For example, a nurse 
in the Cambodian sample had received a 
nursing degree and continued training in 
emergency health care from an internation-
al NGO. While such training was typically 
supported by both institutions and govern-
ments, this participant valued her practical 
experience during the war more highly:

Sometimes there were not enough doctors 
and at the same time we had fighting. [I had 
to] help the patients…[There were] a lot of 
wounded, I had to do surgery to get bullets, 
sometimes amputate…I learned from my ex-
perience a lot more.
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For traditional and spiritual healers, 
preparation often consisted of mentorship 
by elders or spiritual guides, which typically 
continued for years, often decades. For some 
traditional healers in Cambodia, the heal-
ing method consisted of the “guiding spirit” 
or proling santhita taking possession of the 
care provider’s body; and, therefore, it was 
reported that no preparation was necessary 
for this healing method. In BIH, several pro-
viders had received formal religious educa-
tion and training.

Causes of human suffering

Participants’ views on the causes and con-
sequences of human suffering were catego-
rized into four a priori themes of human 
functioning: social, physical, mental, and 
spiritual. As described above, upon data re-
view, two additional themes of poverty and 
war were developed due to the overwhelm-
ing number of responses referring to one or 
both of these. Across providers in both co-
horts, war- and poverty-related issues were 
identified as the bedrock for human suffer-
ing, most typically linked to specific social 
ills. Poverty, war, and social themes com-
bined accounted for the overwhelming ma-
jority of responses by country (95.7% BIH, 
90.9% Cambodia, see Table 2). As stated by 
an HRO staff member in BIH when asked 

for her views on the cause(s) of human suf-
fering:

Poverty, definitely poverty. A lot of dif-
ferent reasons for it [human suffering], but 
everything is based on poverty. [Also] what 
happened during the war… [but] everything 
is based on poverty.

Health care providers predominantly re-
ported poverty as a cause of human suffer-
ing, exacerbating physical health problems 
linked to social causes, such as a lack of ed-
ucation or limited access to transportation 
and financial resources needed to ensure 
timely access to health care. A health care 
provider in BIH stated that the causes of suf-
fering are:

Poverty and war. People can’t get the right 
treatment. For example, because of the road a 
patient can’t get to the hospital and can’t pay 
[when they get there].

HRO staff typically reported societal 
causes related to poverty and war, such as 
government corruption, lack of social safety 
or social norms, and disparity in access to 
education and health care. A Cambodian 
HRO staff commented:

…Poverty is first and human resources 
second. [People] are poor with no money or 
education…Human resources [means] people 
lost their trust and confidence…Before we 
helped each other…before the conflict, the 
community would help. Now it’s different. 

Table 1  Background characteristics by country

Characteristics
Cambodia (n = 22) Bosnia and Herzegovina (n=23)

Mean (SD) or %

Male gender (n) 15 10

Age in years 46.9 (8.9) (27 – 60) 39.0 (11.7) (25 – 65)

Direct care provision (face to face with clients) 72% 91%

Supervisor /Administrative responsibilities 72% 39%

Number of years in position 6.6 (5.3) (1 – 22) 5.6 (8.4) (0.5 – 38)

Number of years in this or related field 14.8 (8.7) (3 – 30) 11.0 (9.3) (0.5 – 38)

Education level Varied by provider type Majority post-graduate +

Mental health trained/ provision of services 18% 61%

Laura McDonald  et al.: Care providers’ needs and views on suffering and care
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People have lost trust and confidence. Now 
when we talk to [people] they say “I don’t be-
lieve you”.

Although human suffering related to 
spiritual causes was infrequently reported 
by other providers, traditional and spiri-
tual healers often mentioned spiritual or 
religious issues in relation to physical and 
social causes. A BIH spiritual healer com-
mented on the lack of faith playing a caus-
al role in societal suffering, “a communist 
country…going towards disaster [and] sup-
ported something negative. A society without 
God had no moral values.” Other traditional 
and spiritual healers mentioned the impact of 
spirits or fate as the cause of human suffering.

Consequences of human suffering

As Table 3 reveals, health care providers 
predominantly mentioned the physical and 
mental consequences of human suffering. 
These typically included disease, illness, 
and specific psychological symptoms (e.g. 
worry, depression, feeling unhappy, and 
hopelessness). The majority of HRO staff re-
ported social and mental consequences. As 

an HRO staff member in BIH noted, due to 
societal breakdown, “communities were de-
stroyed…[and] displacement [of people to 
other countries or outside their home com-
munities] caused the breakdown of fami-
lies.” While traditional and spiritual heal-
ers perceived causes of human suffering as 
spiritual in nature, they primarily reported 
physical and mental consequences.

Client/Patient needs

Participants’ perceptions of the clients’ 
most significant needs and problems were 
grouped into four categories: (1) economic 
concerns (e.g., poverty, unemployment, ba-
sic needs); (2) health concerns (e.g., health 
problems, need for medical treatment); (3) 
psychological concerns (e.g., psychological 
symptoms and psychosomatic problems); 
and (4) family concerns (e.g., family support 
needs and family violence).

Across providers in both cohorts, client 
needs were congruent with the larger soci-
etal ills, poverty and war, as described above. 
The most frequent concerns cited were (1) 
economic, often linked to concerns about 

Table 2 Causes of human suffering categorized by type of provider and theme†

Type of provider
Themes (%)

Poverty War Social Physical Mental Spiritual

Health care providers 84.2 31.6 57.9 63.2 15.8 5.3

Humanitarian relief organization (NGO or IO) 46.2 46.2 76.9 53.8 38.5 7.7

Traditional or spiritual healer 38.5 53.8 38.5 46.2 7.7 38.5

†Percentages may total more or less than 100% for several reasons (e.g., missing data, responses contain more than one theme).

Table 3 Consequences of human suffering by type of provider and theme†

Type of provider
Themes (%)

Social Physical Mental Spiritual

Health care providers 26.3 63.2 57.9 0

Humanitarian relief organization (NGO or IO) 61.5 30.8 46.2 0

Traditional or spiritual healer 23.1 61.5 53.8 0

†Percentages may total more or less than 100% for several reasons (e.g., missing data, responses contain more than one theme).
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the future or psychological, health, and fam-
ily problems. In ranking needs and prob-
lems, health care providers’ responses were 
distributed roughly equally across categories 
(economic: 36.8%, health: 36.8%, psycho-
logical: 31.6%; and family: 36.8%).

All HRO staff mentioned clients’ eco-
nomic concerns (1), with fewer citing the 
other concerns (health: 25%; post-con-
flict adaptation; psychological and family: 
16.7%). An HRO staff member in BIH stat-
ed that, “Housing, financial problems lead 
to emotional problems… people [who are] 
unemployed don’t have the resources or op-
portunity to restore their identities.” Almost 
one-half (42.8%) of the traditional and spiri-
tual healers1 reported their clients’ economic 
concerns, while the majority (71.4%) cited 
health concerns; with other categories car-
rying less weight, including psychological 
concerns (28.6%); post-conflict adaptation 
(28.6%); and family-related concerns (0%).

Assistance

Participants’ responses when asked about 
their beliefs about what helps people who 
are suffering were grouped into four themes 
(Table 4).

The majority of participants reported 
that they thought supportive communica-
tion helped people who are suffering. Gener-
1Responses for five of the 13 traditional healers and 
spiritual/religious leaders could not be coded due to 
missing data or unclear statements.

ally, mental health providers (e.g., classified 
in this study as health care providers) men-
tioned more formalized communication, 
such as counseling. Others reported more 
informal communication through talking, 
listening, or providing education (e.g., on 
appropriate medical care). A care provider 
in BIH noted the importance of listening in 
helping someone feel “supported and [able] 
to talk openly.” An HRO staff in Cambodia 
stated that it is important to “find out why 
the patient thinks they are suffering, to pro-
vide options.”

Secondary to supportive communica-
tion, helping themes were associated with 
provider type. Health care providers were 
more likely to mention medical treatment, 
such as medical care or referral. The majori-
ty of traditional and spiritual healers report-
ed spiritual and religious guidance, such as 
preaching and using specific spiritual prac-
tices. HRO staff primarily reported material 
assistance as a helping theme.

Barriers to care

Information provided by participants on 
existing barriers to effectiveness was catego-
rized into themes: lack of (1) institutional/
governmental support, (2) physical support 
(e.g. resources, tools, and infrastructure); 
(3) knowledge, training, and (in some cas-
es) insufficient supervision; (4) community 
stigma; and (5) the need for continued do-
nor funding. Self-care and burnout issues 

Table 4 Help for human suffering by type of provider†

Type of provider

Helping themes (%)

Supportive
communication

Medical
treatment

Material
assistance

Spiritual/Relief
guidance

Health care providers 70.6 66.7 35.3   0.0

Humanitarian relief organization 
(NGO or IO) 75.0   8.3 25.0   8.3

Traditional or spiritual healer 45.5   9.1   9.1 54.5

†Percentages may total more or less than 100% for several reasons (e.g., missing data, responses contain more than one theme). 
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(6) were also revealed. Across providers in 
both countries, 65% of responses pertained 
to the themes (1) (2) and (3).

Many health care providers in BIH re-
ported that the lack of institutional support 
(1) contributed to employee frustration and 
negatively impacted their ability to provide 
clinical care. Several health care providers 
in Cambodia noted the lack of physical sup-
port (2), mentioning the lack of resources 
for free medical care and the need for up-
dated medical equipment and supplies. 

Lack of knowledge and training, includ-
ing both education prior to taking a position 
and ongoing training, were also frequently 
cited as there were some limitations in su-
pervision (3). The majority of participants, 
in both cohorts, mentioned the general need 
for continuing position-related training rel-
evant to their positions. A lack of resources 
(including institutional awareness and fi-
nancial) for training was often reported.

Clinical skill deficits were mentioned by 
the majority of health care providers and 
some traditional healers, focusing on the 
need for updated training and materials. 
All international HRO staff (N=3) reported 
prior training in cultural issues with a need 
for more intensive language training. Equal 
numbers of traditional healers and health 
care providers commented on the need for 
basic training in the identification and treat-
ment of mental health disorders.

One health care provider stated:
I don’t know how to help patients [with 

mental health needs]. It’s very good to learn 
about psychiatric diagnoses. [For example] 
patients with malaria have the same symp-
toms as depression. Some patients…get cured 
[with malaria treatment] but some have 
symptoms still there that need to be diag-
nosed, but I don’t know how.

Regular supervision was reported for all 
health care providers and HRO staff in Cam-
bodia and in BIH, supervision was reported 
for 86% of HRO staff and 50% of health care 

providers. Supervision was reported to a 
lesser extent among traditional and spiri-
tual healers. Several health care providers 
noted that supervision had occurred previ-
ously, and frequently associated this with 
the work of outside/international HROs. 
Many reported that formal supervision had 
ceased to exist when the involvement of In-
ternational HROs ended. A BIH HRO staff 
member expressed that it “would be useful 
to have a supervisor but we can’t afford it.”

The impact of community stigma (4) on 
program effectiveness was mentioned by 13% 
of participants. Such stigma was typically as-
sociated with mental health and some physi-
cal health problems (e.g., HIV infection). A 
number of care providers implied that there 
was stigma surrounding their use. Donor 
funding issues, including adequacy and the 
need for continued support (5), were men-
tioned by 10% of HRO staff. An HRO staff 
person in Cambodia stated that, “equipment 
will deteriorate because foreign staff can ac-
cess outside funding…the knowledge [from 
training] will stay.”

This study’s findings with regards to job 
stress and burnout (6) were limited, with 
several participants reporting no job stress 
or personal problems. Findings may have 
been influenced by cultural context (e.g., in 
Cambodia, for example, it is not generally 
acceptable to discuss one’s own problems 
openly). Participants did, however, report 
several job-related stressors, including feel-
ing overwhelmed by client needs or the 
amount of work. An HRO staff member in 
Cambodia noted often feeling “frustrated 
because he couldn’t do more due to limited 
time and resources.” While in BIH, an HRO 
staff member reported “being close to burn-
out…I got sick, tired, irritable, [it was] hard 
to concentrate, I couldn’t listen.” Job stress 
was reported to impact work performance, 
with providers reporting changes in attitude 
towards work and anger towards other staff. 
Activities that helped with job stress includ-
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ed talking with others (co-workers, family, 
and friends), taking time to rest and relax, 
engaging in social and spiritual activities, 
and exercise.

Collaboration

HRO staff reported a higher level of collabo-
ration across sectors than either health care 
providers or traditional and spiritual heal-
ers. Post hoc analyses were conducted using 
the Bonferroni correction for multiple tests. 
According to their report, HRO staff collab-
orated more with other HRO staff than did 
health care providers (mean difference = 1.3, 
p<0.05) and traditional and spiritual healers 
(mean difference = 2.3, p<0.001). The results 
were similar for collaboration with commu-
nity leaders, with higher rates for HRO staff 
than health care providers (mean difference = 
1.7, p<0.01) and traditional and spiritual heal-
ers (mean difference = 2.3, p<0.001). There 
were no significant differences in collabora-
tion with either sector for health care provid-
ers and traditional and spiritual healers.

Ratings of collaboration with the health 
care sector were high for health care pro-
viders and HRO staff, with HRO staff in-
dicating significantly more collaboration 
than traditional and spiritual healers (mean 
difference = 1.6, p<0.5). It is interesting to 
note that this could be interpreted as health 

care providers perceiving less collabora-
tion with HRO than the HRO themselves. 
There was no difference in collaboration be-
tween health care providers and traditional 
and spiritual healers. Per report, traditional 
and spiritual healers collaborated less with 
schools and teachers than did health care 
providers (mean difference = 1.85, p<0.05) 
and HRO staff (mean difference = 2.3, 
p<0.01). No group collaborated significantly 
with traditional and spiritual healers.

Collaboration with traditional and spiri-
tual healers is limited, and this group has the 
lowest rates of collaboration across sectors. 
A spiritual leader in Cambodia indicated 
role constraint impacting collaboration, 
stating “people come to me for help; as a 
monk, I can’t do anything more than that.” 
However, a traditional healer in Cambo-
dia noted the value of indigenous healers, 
stating that, “traditional healers are [most] 
community oriented, [fitting within] the 
cultural structure.” A health care provider in 
BIH reported no direct collaboration with 
traditional healers, but that, “we know the 
client goes and will support them in going.”

Several providers in BIH commented on 
organizational, personal, or cultural issues 
that impacted collaboration. A health care 
provider reported some cooperation with 
other sectors, but stated that there, “should 
be better cooperation, but it’s not our fault 

Table 5 Collaboration by type of provider

Sector

Type of provider (Respondent to survey)†

Health HRO TH/Spir

Mean (SD) Mean (SD) Mean (SD) F

Other HRO 2.9 (1.3) 4.3 (0.9) 2.0 (1.5) 8.39**

Health care 3.6 (1.5) 4.0 (1.0) 2.4 (1.6) 3.49*

Traditional healers 1.3 (0.8) 1.6 (0.8) 2.0 (1.6) 1.38

Spir./Rel. leaders 1.7 (1.1) 2.1 (1.0) 2.3 (1.8) 0.79

Community leaders 2.4 (1.2) 4.1 (0.9) 1.8 (1.4) 11.27***

Schools/Teachers 3.6 (1.6) 4.0 (1.0) 1.8 (1.6) 6.71**

†Health = Health care providers; HRO = Humanitarian relief organization (NGO or IO); TH/Spir = Traditional or Spiritual healer). *p<0.05; 
**p<0.01; ***p<0.001. There were 2 degrees of freedom for all between groups ANOVAs.
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or theirs…just a problem in organization.” 
A spiritual healer noted some collaboration 
with HRO in the past, but that “humanitar-
ian aid provided all the time might make 
[clients] lazy.” Speaking about collaboration 
with the health care sector, an HRO staff 
stated:

They are increasingly turning to [us]. At 
first they thought we were interfering foreign-
ers. Now they realize we are on their side, that 
we have qualifications and something to say.

Discussion

This study provides a microcosm of healing 
communities in two different post-conflict 
settings from the viewpoint of field-level 
care providers. Both the study approach and 
its findings provide some useful guidance 
for psychosocial assistance approaches and 
activities.

Listening to the voices of care provider 
community

This research demonstrates the value of elic-
iting the input of the care provider commu-
nity to better understand the context, cur-
rent approaches, and needs of care providers 
and the larger community in post-conflict 
settings. We believe that this type of explor-
atory research might be a useful approach/
tool in guiding and negotiating a response 
between affected communities and outside 
agencies that aim to provide psychosocial 
assistance. While psychosocial assistance 
activities aim to acknowledge the experi-
ence, knowledge, capacity and contribution 
of local providers in the post-conflict set-
ting and avoid depleting mainstream ser-
vices, this provides a concrete framework 
for eliciting and analyzing community input 
to guide program decisions and negotia-
tions between the war-affected community 
and outside agencies. This type of explor-
atory research might be included as a cen-

tral component in the planning and design 
phases for psychosocial assistance programs 
in post-conflict settings. 

This study highlights the centrality of 
poverty and violence as areas responsible 
for suffering where support is needed, and 
we would expect these social ills to be high-
lighted in other post-conflict settings (which 
are also often characterized by high levels of 
poverty and violence). However, the sup-
port the care providers need in addressing 
these issues might be different and/or oth-
er social issues might also emerge through 
this exploratory research. This research and 
rich data obtained from care providers can 
provide the basis of an action plan for the 
care provider and social service community. 
Not only does such an approach reflect sen-
sitivity to local capacities, approaches, and 
needs, but it also gives local communities 
their rightful role as key players in post-war 
recovery and rehabilitation (28). 

Poverty and violence in BIH and 
Cambodia

Study findings also provide some evidence 
that additional support in addressing is-
sues related to poverty and violence might 
be useful in post-conflict settings, to pro-
mote and improve the psychosocial care of 
war-affected populations. Given its broad 
mandate, addressing both psychological and 
social issues, the field of psychosocial assis-
tance is well-placed to respond to this iden-
tified need for support. Concrete guidance 
in addressing these specific issues through 
psychosocial assistance is needed. While ad-
ditional social issues might be identified in 
other settings, we believe that specific sup-
port in these two areas should be further 
considered in psychosocial assistance pro-
gramming. This viewpoint is based not only 
the prevalence of poverty and violence in 
these settings, but also on a growing body 
of research which shows interlinkages be-
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tween poverty, violence and mental health 
outcomes (29-31).

Integrative and collaborative care systems 
are needed

The multi-dimensional experience and im-
pact of poverty and violence warrants fur-
ther consideration in psychosocial assis-
tance, and highlights the need for activities 
which support an integrated healing system. 
Some manifestations of poverty and vio-
lence include, for example, child abuse, do-
mestic violence, substance dependence and 
crime, other high risk activities and poor 
health (32-35). Therefore, it might be useful 
in post-conflict settings to strengthen link-
ages among local care providers themselves 
and between local care providers and the 
larger social service system. For example, a 
network could be established linking care 
providers to services such as child care, 
training in parenting and self-protection, 
substance use prevention activities, skills 
training, supported employment, and other 
efforts to support socio-economic integra-
tion, etc. While various approaches to heal-
ing, such as supportive communication, are 
viewed as helpful, their effectiveness is fur-
ther strengthened with the provision of con-
crete social assistance. One important issue 
raised by care providers in BIH was a lack 
of adequate housing, yet neither health care 
providers nor HROs reported assisting with 
housing needs. Though they may not be re-
sponsible for providing housing, they should 
be able to facilitate and guide clients towards 
accessing assistance to meet this need.

An integrated approach would be partic-
ularly useful in settings where, for example, 
mental health care is highly stigmatized. It 
can also play an important role in reducing 
duplication of services. Within a collabora-
tive and integrated care system, an individ-
ual’s various needs can be met regardless of 
where they enter the care system. Any effec-

tive system must also consider a communi-
ty’s reliance on and the role of spiritual and/
or traditional healers in healing activities 
and care (36-37) and ensure their linkages 
to the larger care system. 

Resources and capacity-building

This analysis provided evidence that train-
ing for local care providers in BIH and Cam-
bodia in addressing poverty and violence 
might be useful. This is not surprising as, 
for example, research has found that men-
tal health issues often go unnoticed in the 
primary care setting. Research shows that 
training programs have been effective in 
increasing the capacity of health care work-
ers to identify and address issues related to 
mental health, and other outcomes associ-
ated with poverty and violence (38-44).

In this setting, it is not surprising that 
limited access to resources and support was 
cited as a barrier to providing effective care 
as was training, more generally. Care pro-
viders indicated that they needed training in 
supervision, languages, and in writing. Fur-
ther, training in specific areas of care might 
be warranted. For example, most care pro-
viders did not have confidence in addressing 
substance abuse/dependence issues. In ad-
dition, awareness-raising and training self-
care might be useful in improving the care 
provider community’s capacity to provide 
adequate care to their clients while protect-
ing their own health and well-being.

Emphasizing evidence-based practice

Since this research was undertaken, signifi-
cant strides have been made in developing 
the evidence base for psychosocial assis-
tance activities and approaches. Further, a 
number of resources have been collabora-
tively developed, including, for example, 
the Inter-Agency Standing Committee on 
Mental Health and Psychosocial Support in 
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Emergency Settings (45) to guide efforts and 
approaches in psychosocial care. The field 
should continue to focus on building the re-
search base, documenting promising prac-
tices and continue to promote and set guide-
lines related to standards of care. This is not 
just adding to the ‘toolbox’ of psychosocial 
interventions, but calls for thinking ‘outside 
the box’ in terms of identifying and design-
ing interventions and measuring their im-
pact. One example of this might be provid-
ing people with opportunities to help others, 
as there is evidence that giving people the 
opportunity to practice altruistic behavior 
is associated with better mental health out-
comes (46). Over time, this is an important 
way that resources for such assistance can be 
secured – a particular concern, as found in 
this study, and more generally today in the 
context of limited and competing resources 
in post-conflict settings. Further, while the 
community can provide important guid-
ance and insight into areas where assistance 
would be useful, practitioners in this field 
can also provide important useful informa-
tion and guidance on the basis of evidence-
based approaches that have been effective in 
other settings. 

Limitations of study

This study provided important insight into 
psychosocial practices and field-level reali-
ties in two post-conflict environments from 
the prospective of the care provider commu-
nity. There are some limitations, including 
the study’s small sample size and the absence 
of interviews with all types of relief provid-
ers (e.g., development organizations) and 
clients. Information from clients, and other 
important providers (e.g., human rights, ad-
vocacy and protection sector actors), would 
provide important insights into this study’s 
findings, as well as into the utility and feasi-
bility of its recommendations. Finally, these 
data were collected in 2003 and, therefore, 

may not perfectly reflect practice today. 
However, it is our view that the central te-
nets of the paper and study findings remain 
useful and valid today.

Conclusion

Effective approaches to healing and capacity 
for providing such care are already present 
in post-conflict settings, though they may 
have been damaged during conflict. A sys-
tematic effort to listen to the field-level care 
providers’ “voices” can provide important in-
sight into their capacities and needs, in turn 
guiding psychosocial programming. This 
approach reflects the central tenets of relief 
and development assistance, to ensure that 
activities to assist communities are informed 
and guided by the communities themselves. 
On this basis, the psychosocial field is well 
placed to ensure effective care is provided to 
address both psychological and social needs.
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Introduction 
Colorectal cancer is a malignant disease on 
the rise. Annually, about 300,000 new cases 
of colorectal cancer are diagnosed per 500 
million EU citizens. Colorectal cancer is 
the third most common cancer among men 
(only after lung and prostate cancer), and the 

second most common cancer among women 
(after breast cancer) (1). It represents the sec-
ond cause of death in both sexes, in men af-
ter lung cancer and breast cancer in women. 
Colorectal cancer is the second most com-
mon cancer in general and the most com-
mon of the gastrointestinal tract cancers. It 

This article discusses the possibilities of diagnosing abdominal imag-
ing in patients with rectal cancer, detecting lesions and assessing the 
stage of the lesions, in order to select the appropriate therapy. Before 
the introduction of imaging technologies, the diagnosis of colorectal 
pathology was based on conventional methods of inspecting intestines 
with a barium enema, with either a single or double contrast barium 
enema. Following the development of endoscopic methods and the 
wide use of colonoscopy, colonoscopy became the method of choice 
for diagnosing colorectal diseases. The improvement of Computerized 
Tomography (CT) and Magnetic Resonance Imaging (MRI), gave us 
new possibilities for diagnosing colorectal cancer. For rectal cancer, 
trans-rectal US (TRUS) or endo-anal US (EAUS) have a significant 
role. For staging rectal cancer, the Multi Slice Computed Tomography 
(MSCT) is not the method of choice, but Magnetic Resonance Imag-
ing (MRI) is preferred when it comes to monitoring the rectum. The 
role of the MRI in the T staging of rectal cancer is crucial in preop-
erative assessment of: thickness – the width of the tumor, the extra-
mural invasion, the circumference of resection margin (CRM), and 
the assessment of the inclusion of mesorectal fascia. For successful ex-
ecution of surgical techniques, good diagnostic imaging of the cancer 
is necessary in order to have a low level of recurrence. According to 
medical studies, the sensitivity of FDG-PET in diagnosing metastatic 
nodals is low, but for now it is not recommended in routine diagnosis 
of metastatic colorectal carcinoma. 

Key words: Colorectal cancer, TRUS, MSCT, MRI, Staging.
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is equally common in both genders, mostly 
in those over 50 years of age. In about 50% 
of cases the cancer occurs in the rectum and 
colon recto-sigmoid, the other 25% occurs 
in the sigma, while the remaining 25% is 
found in the rest of the colon. Rectal cancer 
is a major problem precisely because of its 
high incidence. For many years the primary 
radiological diagnostic method in diagnos-
ing abnormalities of the colon and rectum 
was barium enema. Double contrast tech-
nique is used in detecting small lesions (<1 
cm), documenting inflammatory diseases 
and detecting rectal pathology. Before the 
introduction of colonoscopy, barium en-
ema was the method of choice for screen-
ing colorectal cancer. The development of 
colonoscopy is changing the algorithm be-
cause, unlike colonoscopy, barium enema is 
a method of low sensitivity when it comes to 
detecting polyps and cancer (2) and it is per-
formed only when colonoscopy is not pos-
sible or unsuccessful. With the use of Com-
puterized Tomography (CT) imaging, Multi 
Slice Computed Tomography (MSCT), with 
the advantages of computerized colonogra-
phy (CT colonography) and Magnetic Reso-
nance Imaging (MRI), diagnosis of colorectal 
pathology, particularly the detection of the 
colon and rectal cancer, has been enhanced 
(3-6). These methods provide insight into in-
tramural and extra-colic pathological changes 
in the colorectal region. Both of these meth-
ods have their limitations, particularly with 
older generation CT and MRI scans, in as-
sessing the stage of the tumor (TU) in the area 
of the bowel wall and the invasion to regional 
lymph nodes. MSCT colongraphy remains the 
method of choice after the proven insufficien-
cy of colonoscopy (7-11). In 2004, a 64-slice 
CT scan was introduced in the diagnostic 
process. Compared to the older CT genera-
tion, 64-slice CT scan has a shorter scanning 
time (7 sec for 40 cm), with improved spatial 
and temporal resolution images. However, 
even in devices with the option of “low dose”, 

there is still a high limit of radiation dose for 
colorectal screening (12).

Transrectal US (TRUS) is an accurate di-
agnostic method for rectal cancer compared 
to older CT and MRI technologies. MRI, 
with high resolution T2 weighted sequences, 
clearly depicts the details of the rectal wall 
and perirectal anatomy. The rectal wall can 
be recognized as three different layers: a thin 
inner line of low signal intensity represents 
the mucosal layer, a middle layer of high sig-
nal intensity represents the submucosa, and 
an outer layer of low signal intensity repre-
sents the muscularis propria (13, 14). The 
mesorectal fascia, which forms the bound-
ary of the surgical excision plane in total 
mesorectal excision, is identified as a thin, 
low – signal intensity structure on the MRI, 
that envelops the rectum and the surround-
ing perirectal fat (14). 

Radiological imaging of rectal cancer 

Determining an optimal treatment plan for 
an individual patient with rectal cancer is a 
complex process. In addition to facing de-
cisions regarding the intent of rectal cancer 
surgery, consideration must also be given to 
the validity of the treatment results, includ-
ing the probability of maintaining or restor-
ing normal bowel function/anal continence 
and preserving genitourinary functions. 
Careful patient selection with respect to par-
ticular treatment options and the use of se-
quenced multimodality therapy for selected 
patients, which combines chemo – radiation 
with operative treatment as part of the treat-
ment regimen, is recommended. The main 
objective in diagnostically imaging patients 
with rectal cancer is to detect lesions and 
assess the extent of those lesions, in order 
to better assist the selection of appropriate 
therapy. Patients with rectal cancer appro-
priate for resection require complete stag-
ing evaluation, including full colonoscopy 
to evaluate the synchronous lesions, rigid 
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proctoscopy to determine the location of 
the cancer, baseline computed tomography 
scans of the chest, abdomen and pelvis, and 
a complete physical examination.

The accessibility of evaluating rectal cancer 
by certain imaging modalities, such as endo-
anal US (EAUS) and MRI scan, makes pre-
operative assessments of the depth of tumor 
penetration and the presence of local lymph 
nodal metastases possible. Additional infor-
mation regarding the extent of the disease and 
the occurrence of distant metastases can be 
determined preoperatively through CT scans. 
Thus, endorectal ultrasound, or endorectal or 
pelvic MRI, CT scans of the chest, abdomen 
and pelvis, are recommended for the preop-
erative staging of rectal cancer. A positron 
emission tomography scan is not routinely in-
dicated at baseline in the absence of evidence 
of synchronous metastasis disease. 

The most common method for deter-
mining the stage of colorectal cancer is the 
AJCC/TNM system CC VII (15). General 
CT and MSCT are now the most widely used 
methods in determining the stage of colorec-
tal cancer (Figure 1 and Figure 2) (9, 10). 

In contrast to some limitations of CT and 
MRI scans when it comes to predicting the 

stage of rectal cancer, high resolution MRI 
of the rectum has recently been proven to be 
highly accurate and reproducible in assess-
ing the absolute extramural depth of tumor 
invasion in rectal cancer (16, 17). Phased – 
array surface coil is preferred for high reso-
lution MRI scanning of the rectum, because 
the endorectal coil MRI offers a limited field 
of vision, despite its superior spatial reso-
lution: a complete assessment of perirectal 
structures is difficult with the endorectal 
coil because portions of the mesorectal fas-
cia, mesorectal fat, and lymph nodes lie out-
side the field of view (16). 

In the preoperative evaluation based on 
MRI scans, attention is given to an accurate 
assessment of the depth of tumor invasion, 
extra-mural invasion of the circumference 
of resection margin (CRM), and the meso-
rectal fascia, which is equal to the circumfer-
ence border of the surgical excision (17–24). 
The standard surgical procedure for rectal 
resection includes the resection of the me-
sorectal fat and the associated lymph nodes. 
In patients with TU, extra-mural invasion 
radio, or chemo therapy is recommended 
before surgery, to reduce the risk of TU re-
currence after surgery. The thickness of the 
colorectal wall due to TU, extra-tumor inva-
sion, and the presence or absence of resec-

 
Figure 1 MSCT 2D – adenocarcinoma of recto-sigmoid 
colon. Black head arrows show the polypoid mass.

 
Figure 2 MSCT colonography – adenocarcinoma of 
rectum. Black head arrows show the polypoid mass.

Lidija Lincender-Cvijetić et al.: Radiological imaging of rectal cancer
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For successful diagnosis of colorectal 
carcinoma good bowel distention is crucial, 
when using either MSCT or MRI scans. In 
the case of poor distention during CT colo-
nography it is possible to miss larger lesions 
(9, 25) if the colon is collapsed. In determin-
ing the stage of rectal cancer, colonic disten-
sion will improve lesion visibility but may 
alter the distance between the outer margin 
and mesorectal fascia, reassessing the ex-
tramural depth of tumor invasion (9). On 
MSCT or MRI images, rectal cancer appears 

Figure 3 MRI T2WI adencarcinoma of the posterior 
wall of the rectum. White head arrow shows the pol-
ypoid mass.

Figure 4 MRI transverse cross-section of the rectum 
– adenocarcinoma. White head arrow shows asym-
metrical wall thickening of rectum with an irregular 
surface.

Figure 5 MRI sagittal section of the rectum – adeno-
carcinoma. White head arrow shows asymmetrical 
wall thickening of rectum with an irregular surface.

tion tumor circumferential surface are the 
main risks for relapse and further post-op-
erative prognosis (17–24).

The identification and staging of rectal 
cancer by MRI scans is largely based on dif-
ferences in T2 signal intensity between the 
tumor, the rectal wall and perirectal fat tis-
sue. The tumor itself has an intermediate 
signal intensity which is between the high 
signal intensity of the submucosa, or peri-
rectal fat tissue, and the low signal intensity 
of the muscular layer (16, 24). The absolute 
depth of extramural invasion of rectal can-
cer on MRI scans agrees well with patho-
logical measurement, and the presence or 
absence of the tumor-effect in the CRM can 
be predicted accurately, with at least a 1 or 2 
mm distance from which there is high risk 
of postoperative recurrence (16, 24, 25). 
However, the exact depth of the extra-mural 
spread of TU is considered to have less im-
portance, since all patients with T3 and T4, 
and possibly positive lymph nodes, receive 
preoperative chemo and radio therapy (9). 
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as discrete mass focal or a short-segmented 
wall thickening (Figure 3). 

Asymmetrical wall thickening of rectum, 
with or without an irregular surface, suggests 
a neoplastic process (Figure 4, Figure 5) (26). 

Assessment of local tumor spread

Diagnosis of tumor invasion beyond the 
bowel wall can be made with cross – section 
imaging, but only if the tumor mass extends 
directly into the surrounding muscle (le-
vator anni, obturator internus, coccygeus, 
piriformis or gluteus maximus), or organs, 
obliterating the fat planes and enlarging the 
individual muscle, or enveloping the neigh-
boring structures. 

Accuracy of MSCT and MRI scanning in 
loco-regional staging has increased consider-
ably thanks to advances in imaging technol-
ogy in recent years. The diagnostic accuracy 
for polyps larger than one cm ranges from 
60% to 100%, while for cancer it is 100% (9). 

Sensitivity of CT imaging in the evalua-
tion of TU and T stage is 78% and 63% re-
spectively, and specificity is 86% and 77% 
respectively. Sensitivity of the MRI scan in 
comparison with EAUS is 93% and 78% 
respectively (27). An MRI of the rectum, 
when it comes to assessing the extramural 
spread of the tumor, compared to CT scan-
ning (which has its limitations), has greater 
diagnostic value (27-30).

The application of an endorectal coil has 
limitations in the width of field, despite its 
superior spatial resolution; analysis of the 
complete tumor expansion to the perirec-
tal structure is insufficient because parts of 
the mesorectal fascia, fat, and mesorectal 
lymph nodes, outside the primary field, are 
not observed. It is similar with TRUS, which 
is more accurate than CT or MRI scans in 
evaluating the wall of the rectum and super-
ficial rectal cancer. TRUS is limited in evalu-
ating perirectal and mesorectal fascia due to 
limited tissue penetration (26, 28). T2 MRI 

sequences are most suitable for depicting 
the anatomy of the rectal wall and the spread 
of cancer in the perirectal space, as well as 
high-resolution T2 weight sequences im-
aging, with a non-breath-hold turbo spine 
echo sequences which was used in most 
studies (13, 23, 24). Identifying and deter-
mining the stage of rectal cancer by MRI 
scan is based on the differences in T2 signal 
intensity between the tumor and the rectal 
wall, and the perirectal fat tissue. There is 
intermediate signal intensity between the 
high-signal intensity of the submucosa and 
perirectal fat, and low signal intensity of the 
muscular layer (13, 23).

Three dimensional radiation therapy 
to assess the borders of the tumor is based 
on MSCT imaging, which is not always the 
optimal method. The greatest restriction is 
the low contrast resolution. MRI imaging 
is more likely to determine smaller lesions, 
more accurately determining the volume of 
the tumor compared to CT scanning. The 
volume of the tumor detected on an MRI 
scan is smaller and shorter at the distal of 
the anal sphincter than the volume based on 
the CT scan. In planning radiotherapy, these 
results will result in a smaller volume of ra-
diation, leading to dose reduction in the sur-
rounding organs at risk (31). 

Rectal cancer grows from mucosa and 
progressively spreads to deeper layers of the 
bowel wall. The outer margins of the rectum 
are smooth on CT and MRI imaging, and 
perirectal and pericolic adipose tissues have 
the same density on CT scans and the same 
signal intensity as on MRI. Spreading of the 
tumor outside the wall of the intestines is 
manifested as the irregular outer margin of 
the bowel wall with expansion to the soft tis-
sue as well as to pericolic and perirectal adi-
pose tissues (Figure 6). A similar expansion 
may occur in through the desmoplastic re-
sponse of the peritumor tissues with inflam-
matory or congestive changes, resulting in a 
miscalculation of stage T2 and T3 lesions. 
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Furthermore, a microscopic cancer invasion 
into the pericolic adipose tissue cannot be 
visualized on CT or MRI scans, making the 
T3 resemble T2 (9). 

Involvement of the lymph nodes  
in rectal cancer 

By following the anatomy of the lymphatic 
drainage of the colon, with present cross- 
sectional imaging we can predict the spread 
of colorectal cancer through the lymph. Rec-
tal cancer has two main transmission routes 
of a tumor by the lymph nodes. For the up-
per rectum, the tumor extends via the lymph 
nodes along the branches of the inferior 
mesenteric arteries. Lower portions of the 
rectum show the expansion of tumor in the 
lateral lymphatic flow, along the middle rec-
tal vessels to the internal iliac arteries (26). 
Careful preoperative evaluation of the inter-
nal iliac area is significant for treating rectal 
cancer, especially in patients with carcinoma 
of the rectum in the lower portion, because 
the lymph nodes in that area lie outside the 
resection margin of the total mesorectal ex-
cision. Downward spread along the inferior 
rectal vessels to the groin is unusual except 

in very advanced cases, and also when the 
anal canal is involved (26). 

Accuracy of CT and MRI scanning in 
nodal staging has been studied mostly for 
rectal cancer. Despite the high spatial reso-
lution of the CT and MRI scans, which al-
lows identification of lymph nodes as small 
as 2 to 3 mm, reliable detection of nodal me-
tastases is presently not possible. Radiologi-
cal features, in assessing the involvement of 
lymph nodes, are mostly related to morpho-
logical criteria, such as the size and contour 
of the lymph nodes. 

One meta-analysis showed 52% sensitiv-
ity and 78% specificity of CT when it came 
to detecting nodal metastasis, and 65% sen-
sitivity and 80% specificity for MRI scans. In 
another meta-analysis, the corresponding 
sensitivity and specificity were 55% (95% 
confidence interval: lower limit, 43; upper 
limit, 67) and 74% (95% confidence inter-
val: 67.8) for CT and 66% (95% confidence 
interval: 54.76 and 76% confidence interval: 
59.87) for MRI scans (28).

The size of lymph nodes is a criterion 
which restricts analysis, since micro metas-
tases in small lymph nodes are not record-
ed, and in large lymph nodes it is difficult 
to distinguish with certainty the presence 
of reactive hypertrophy from metastases. 
Rectal cancer is particularly known to have 
a high frequency of micrometastases in nor-
mal sized nodes (13, 30, 32, 33), with 45.4% 
to 78% of the involved nodes being ≤5 mm 
in size. Therefore, a lower size criteria in 
predicting malignant perirectal lymphade-
nopathy (such as ≥5 mm), compared to the 
criteria for the other intra-abdominal nodal 
stations (such as ≥8 mm or ≥10 mm), is rec-
ommended in the interpretation of perirec-
tal lymph nodes. Morphological analysis of 
lymph nodes may help diagnose malignant 
lymph nodes to a certain degree. Speculated 
or blurred boundaries of lymph nodes, het-
erogeneous, mottled, and high signal inten-
sity in the lymph node is characteristic of 

Figure 6 MRI Ca rectum. White head arrows show the 
spread of the tumor outside the wall of the rectum.
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malignant lymphadenopathy on T2-weight-
ed MRI imaging (13, 33).

Diagnosis of distant metastases  
in rectal cancer

Metastatic tumors are very common in the 
late stages of cancer. The spread of metasta-
ses may occur through the blood, the lym-
phatics, or through both routes. The most 
common places for metastasis to occur are 
the liver, lungs, brain and bones. The liver 
is the most common place of hematogenous 
dissemination of colorectal cancer with the 
emergence of a typical focal area of low den-
sity on the CT scan or high signal intensity 
on the T2WI in MRI scan, and low on T1WI, 
in comparison with normal liver parenchy-
ma, with or without rim enhancement after 
contrast enhancement. The portal phase is 
the optimal time for scanning metastasis 
for lesions, and enables easy detection. The 
sensitivity of CT and MRI scans in detecting 
metastases is moderate. A CT scan is highly 
sensitive in detecting nods in the lungs, so 
it is preferred in diagnosing lung metastases 
in colorectal cancer, however it is not overly 
specific; also, the CT scan is sensitive in the 
detection of bone metastases. For brain me-
tastasis MRI has been proven more suitable 
than a CT scan. A CT scan is limited in the 
diagnosis of the peritoneal spread of meta-
static disease in colorectal carcinoma. Sen-
sitivity per patient is 60% - 76%. Per lesion, 
sensitivity is limited, demonstrating only 
9.1% to 24.3% for tumor implants smaller 
than 1 cm (9, 34, 35). 

Fluorodeoxyglucose-positron 
emission tomography (FDG-PET)  
in the preoperative diagnosis  
of rectal cancer

There is controversy surrounding the rou-
tine preoperative staging of colorectal 
cancer with FDG-PET (36), and the role 

for FDG-PET in determining the stage of 
colorectal cancer has yet to be established 
(37). Preoperative FDG-PET imaging may 
be helpful in detecting distant metastases 
and could render surgery unnecessary in 
patients with increased surgical risk. It may 
be helpful as a baseline evaluation prior to 
neoadjuvant chemotherapy in patients with 
advanced stage disease (38). 

Several meta-analyses have shown that 
FDG-PET was superior to CT or MRI in 
detection of hepatic metastases from vari-
ous cancers of the gastrointestinal tract, 
with 90% sensitivity and 85% specificity, 
or similar to CT or MRI in the detection 
of hepatic metastases from colorectal can-
cer, with 75.9% sensitivity (39). This was 
demonstrated by a meta-analysis compar-
ing non-invasive imaging methods (US, 
CT, MRI and FDG-PET) for the detection 
of hepatic metastases from colorectal can-
cer, gastric, and esophageal cancers, at an 
equivalent specificity of 85%. FDG-PET 
had highest sensitivity (90%) compared to 
MRI (76%), CT (72%), and US (65%) (40). 
After an economic evaluation, as we see in 
the literature, we can conclude that FDG-
PET and Positron emission tomography CT 
(PET-CT), as an add-on imaging device, is 
cost-effective in the preoperative staging of 
recurrent colon, recurrent rectal and meta-
static disease but not in primary colon or 
rectal cancer. According to the literature, 
it has low sensitivity in diagnosing FDG-
PET lymph nodes metastasis, and it is not 
recommended in routine diagnosis of meta-
static colorectal carcinoma. In the study of 
Schmidt, et al. it was reported that accuracy 
for PET-CT was 91% (sensitivity 86%, speci-
ficity 96) and 83% for MRI (sensitivity 72%, 
and specificity 93%) retrospectively. Initial 
results suggest that differences in accuracy 
for local and distant metastases detection, 
using FDG-PET and PET-CT and MRI for 
integrated screening of tumor recurrences 
in colorectal cancer, depend on the location 
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of the malignant focus (41). FDG-PET can 
detect extra-hepatic metastases and deter-
mine whether to go for resection of hepatic 
metastases, if it would result in a longer ben-
efit to the patient (39). 

Post-operative follow-up with  
the patients with rectal cancer 

Recurrences take place 3 to 5 years after 
treatment. An annual rigid proctoscopy, or 
barium enema, is used for monitoring pa-
tients after surgical treatment, together with 
radiological imaging methods CT and MRI 
scans. More than half the patients have post-
operative relapse and distant metastases in 
the liver and lungs (42). A relapse is more 
likely to occur to the anastomosis as an ex-
traluminal lesion, rather than intraluminal. 
Therefore, cross-section imaging, such as 
CT and MRI scans, plays an important role 
in the post-operative survival of patients af-
ter curative operation for colorectal cancer, 
because it primarily evaluates extra-colic 
structures. In addition to MSCT imaging, it 
is necessary to measure carcinoembryonic 
antigen (CEA) in the serum during the post-
operative follow-up (43-45). The American 
Society of Clinical Oncology has revised the 
guide for colorectal cancer and suggests an 
annual abdominal CT control for 3 years af-
ter primary therapy, for patients who have a 
high risk of recurrence. A positive CT find-
ing of local recurrence involves the TU mass 
with enlargement of the local lymph nodes, 
or invasion of surrounding structures, as 
well as ischiorectal fosses. In the diagnostics 
of pelvic recurrence, CT and MRI are used. 

The diagnostic problem of scars and fi-
brosis after radiation therapy and local re-
currence could not be resolved with classi-
cal CT scanning. Application of MRI scans 
is useful in assessing the extension of recur-
rence or post-operative scarring. Fibrosis has 
low signal intensity, as opposed to relapse in 
T2WI, which has high signal intensity. Some 

studies suggest that high signal intensity on 
T2WI can be found with a non-neoplastic 
inflammatory process, or edema and fresh 
fibrosis (less than 1 year old), while low sig-
nal intensity in a TU mass may occur in a 
recurrence with desmoplastic reaction. 

FGD-PET in post-operative follow-up 
for patients with rectal cancer

Unlike CT and MRI scans, FDG-PET is 
highly sensitive in diagnosing suspected 
recurrence of colorectal cancer (41, 43). A 
number of studies have demonstrated the role 
of FDG-PET as a metabolic imaging modality 
for detecting recurrent or metastatic disease. 
The sensitivity of FDG-PET is in the 90% 
range, with specificity greater than 70%, both 
superior to CT scans. A meta-analysis of 11 
clinical reports and 577 patients showed that 
the sensitivity and specificity of FDG-PET for 
detecting recurrent colorectal carcinoma was 
97% and 76% respectively (46). False negative 
FDG-PET findings have been reported with 
mucinous adenocarcinoma (47). It is applied 
in distinguishing a recurrence from postop-
erative fibrosis in the pelvic area. The residue 
or recurrence tumor shows accumulation 
of the radio-tracer (47). It is recommended 
for patients with elevated CEA, without the 
presence of radiological signs of recurrence 
or metastasis (9).

New guidelines for colorectal 
carcinoma using modern diagnostic 
imaging in monitoring patients  
with a tumor 

Today, international standards related to the 
size of tumors are significant but insufficient 
in indicating the effects of therapy on the bi-
ology of the tumor, as well as indicating the 
success rate of the applied therapy. Modern 
diagnostic imaging, such as perfused ultra-
sound imaging, perfused CT or MRI scans, 
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diffusion MRI, and metabolic imaging with 
FDG-PET and PET-CT, has an important 
role in monitoring patients with a tumor 
(37). In the future, a range of these highly 
efficient imaging techniques will be applied 
not only as diagnostic imaging in the early 
diagnosis of cancer, but also as a routine di-
agnostic method in each oncology depart-
ment for chemo or radio therapy. Which 
methods will be used depends on the CEA 
in the serum during post operative follow-
up. It is recommended that for patients with 
elevated CEA, without radiological signs of 
recurrence or metastasis present, metabolic 
imaging (PET-CT) should be used, which 
has an important role in monitoring pa-
tients with a tumor (43).

Conclusion 

In recent years with the improvement of 
cross-section imaging, the widespread use 
of MSCT scans, as well as the technological-
ly improved MRI units of 1.5 and 3T, the di-
agnosis of primary rectal cancer and recur-
rences, or metastases occurrence in postop-
erative patients with elevated CEA, is safer. 
Patients are more likely to survive rectal can-
cer by following the proposed guidelines for 
diagnosing and post-operative monitoring. 
MSCT imaging has a primary role in diag-
nosing and evaluating the process, and mon-
itoring, disease prognosis and monitoring of 
possible complications. For rectal cancer, the 
application of TRUS and MRI scanning in 
diagnosis and differentiating post-operative 
and post-irradiation fibrosis in relation to 
relapse, is an advantage compared to MSCT 
imaging. Today, in the pre-operative stages, 
rectal MRI becomes mandatory. 
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Multiple pyogenic liver abscesses formed after appendectomy: 
The role of percutaneous drainage in a critically ill patient

Enver Zerem, Alma Sušić

Multiple pyogenic liver abscesses formed after appendectomy and 
their percutaneous treatment with multiple catheters have been rarely 
described. We report a case of multiple pyogenic liver abscesses in a 
critically ill patient, formed after appendectomy and treated success-
fully by antibiotics and drainage with six catheters that were intro-
duced simultaneously under ultrasound control. Even though this was 
a case of liver abscess secondary to appendicitis, today very rare in 
Western countries, but still a serious complication in developing coun-
tries, it was successfully resolved by percutaneous drainage, along with 
antibiotic therapy. Conclusion. We emphasize the advantages of per-
cutaneous treatment compared with surgery regarding the avoidance 
of perioperative complications and the risks of general anesthesia.

Key words: Interventional ultrasonography, Multiple simultaneous 
drainages, Antibiotic therapy.
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Introduction

Pyogenic liver abscesses are usually caused 
by infection orginating in the biliary or 
intestinal tracts. This is a potentially life-
threatening disease so that appropriate di-
agnosis and treatment are very important. 
The overall mortality is high in patients with 
multiple liver abscesses (1-3). Abdominal 
ultrasonografy and computerized tomog-
raphy are used most frequently in the diag-

nosis of liver abscess. The diagnosis may be 
confirmed by image-guided percutaneous 
aspiration and drainage and then appropri-
ate therapy can be planned according to cul-
ture and antibiogram (4, 5).

We report a case of multiple pyogenic liv-
er abscesses formed after appendectomy and 
treated successfully by antibiotics and drain-
age with six catheters that were introduced 
simultaneously under ultrasound control.
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Case report

A 52-year-old man was admitted to our 
hospital with high fever, sweating and right 
upper abdominal pain that had lasted for 
seven days. On physical examination, he 
had marked tenderness in the right upper 
quadrant of the abdomen, his initial body 
temperature was 39.2 °C, pulse and respi-
ratory rates were 110 and 31, respectively. 
His blood pressure was 90/70 mmHg. Two 
months before admission he had undergone 
an emergency appendectomy for acute per-
forated appendicitis. He was in good health 
after that until 7 days before admission to 
our hospital. Laboratory tests were not per-
formed during that period.

Laboratory tests performed on admis-
sion revealed erythrocyte sedimentation 
rate 94 mm/hour, C-reactive protein 205 
mg/l (normal <3.3), fibrinogen 9.4 g/l (nor-
mal 1.8-3.5), WBC 18 600/mm³, neutro-
phils 15 240/mm³, hematocrit 29.5%, plate-
lets 273 000/mm3, prothrombin time 33%, 
aspartate aminotransferase 33 U/l, alanine 
aminotransferase 44 U/l, alkaline phospha-
tase 359 U/l, gamma-glutamyl transpepti-
dase 541 U/l, total bilirubin 71 µmol/l, con-
jugated bilirubin 46 µmol/l, total protein 61 
g/l, albumin 21 g/l, globuline 40 g/l, BUN 
8.8 mmol/l, creatinine 100 µmol/l, glucose 
19.5 mmol/l and creatine kinase 206 U/l.

Abdominal ultrasonography revealed 
that the hepatic parenchyma appeared dif-
fusely heterogeneous and enlarged, with 
several heterogen-hypoechoic cystic lesions, 
that looked more like metastases, predomi-
nantly in the right lobe. Abdominal CT scan 
performed few days later confirmed the 
presence of multiple cystic formations with 
dense content varying in size, predomi-
nantly in the right lobe of the liver (Figure 1, 
Panel A and B). 

Blood culture was performed when the 
patient had a high fever. The Serratia marc-
escens strain was found on two occasions. 

Figure 1 CT scans of multiple liver abscesses before 
treatment (Panels A and B), catheter inserted into 
abscess cavity (Panel C) and CT scans of the same 
parts of the liver three months after treatment (Pan-
el D and E).
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Cefazolin 1g tid and gentamicin 1 mg/kg 
tid therapy was instituted before planned 
abscess drainage. Ultrasound guided per-
cutaneous drainage was performed 48 h af-
ter hospital admission. We used 5 F pigtail 
polyethylene catheters (PBN Medicals, Den-
mark) which were inserted under US guid-
ance. The six catheters were simultaneously 
introduced (Figure 2) into abscesses larger 
than 30 mm in the longest diameter and 80 
ml of frank pus was obtained. 

CT scan of one of abscess collection 
with catheter into cavity was performed, as 
shown in Figure 1 (Panel C). Escherichia 
coli and Serratia marcescens were found in 
cultures of the pus and they were sensitive to 
the formerly prescribed antibiotics. A total 
of 200 ml of pus was drained through all six 
catheters during the following 10 days. The 
patient’s clinical condition improved rapidly 
and fever subsided 3 days from the begin-
ning of the treatment. Drainage catheters 
were subsequently removed between the 3rd 
and 10th days after introduction and the pa-
tient was discharged on the 15th day of hos-
pitalization. Antibiotic therapy was changed 
from parenteral to oral on the 10th day and 
was stopped on the 28th day from the start 
of therapy. Ultrasound examination was 
done every day during catheter drainage, on 
discharge from the hospital, and 1, 3 and 6 

months after the discharge. The patient con-
tinued to do well during the follow-up pe-
riod and a CT scan after 3 months (Figure 
1, Panel D and E) and ultrasonography after 
6 months revealed that the abscess cavities 
had disappeared completely. 

Discussion

Pyogenic liver abscess is a rare complication 
after appendectomy. Multiple pyogenic liver 
abscesses are not frequently reported in the 
literature, but the overall mortality is high, if 
left with no treatment or not treated early (2, 
6). Pyogenic liver abscess usually develops 
secondary to biliary infections like cholecys-
titis, cholangitis, infection of deviscerated 
liver hydatid cyst (7) or infection of organs 
that are drained by the portal vein (diver-
ticulitis, inflammatory bowel disease) (8). 
While studies of patients with infection of 
organs that are drained by portal vein sug-
gest an increased incidence of portal bacte-
raemia, the development of liver abscesses 
in these patients is relatively rare (8). In the 
majority of cases, more than one organism 
is isolated from the abscesses (2). In our 
case two organisms were identified, suggest-
ing that pyogenic liver abscesses could have 
been possibly caused by infection originat-
ing in the intestinal tract. However, we can-
not rule out the formation of cryptogenic 
abscesses, since our patient underwent full 
recovery after the appendectomy and was 
free from any symptoms until 7 days before 
re-admission to our hospital.

In the past, antibiotic therapy and surgi-
cal drainage were considered the treatments 
of choice for liver abscess. Current thera-
peutic strategies established percutaneous 
drainage of liver abscesses instead of surgical 
treatment, with good results. The advantages 
of percutaneous treatment compared with 
surgery include external drainage without 
significant risks of intra-abdominal spillage 
and avoidance of perioperative complica-

Figure 2 The patient with six catheters introduced 
simultaneously under ultrasound control.
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tions, the risks of general anaesthesia, less 
time and cost, better compliance and easier 
nursing care. This treatment is indicated es-
pecially when patients are in a critical con-
dition postoperatively or when the risks of 
general anaesthesia or surgical drainage are 
substantial (9), unless the anatomic location 
is unsuitable and/or non-liquefied abscesses 
are present. Timely microbiological diagno-
sis, the combined use of new and old antibi-
otics and percutaneous treatment appear to 
be valuable in managing these serious con-
ditions (10).

Conclusion

Liver abscess secondary to appendicitis, to-
day very rare in Western countries, is still a 
possible and frightening complication in de-
veloping countries. In this case, simultane-
ous percutaneous drainage with 6 catheters, 
along with antibiotic therapy, were a safe 
and effective treatment for abscesses larger 
than 30 mm in the longest diameter, without 
complications related to the procedure. Ab-
scess collections smaller than 30 mm in the 
longest diameter were successfully treated 
by antibiotics alone. 
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Ichthyosis vulgaris and pycnodysostosis: An unusual 
occurrence

Vinayak Y. Kshirsagar1, Minhajuddin Ahmed1, Suhel Nagarsenkar1, Kulmani Sahoo2, 
Kuldeep B. Shah3

Pycnodysostosis is a rare autosomal recessive disorder whose gene 
responsible for this phenotype (CTSK), mapped to human chromo-
some 1q21, code for the enzyme cathepsin K, a lysosomal cysteine 
protease; with an estimated incidence of 1.7 per 1 million births. This 
clinical entity includes micromelic dwarfism, increased radiological 
bone density, dysplasia of the skull, acro-osteolysis, straightening of 
the mandibular angle and in some cases, dysplasia of the acromial end 
of the clavicle. Oral and maxillo-facial manifestations of this disease 
are very clear. Herein we reported a case of pycnodysostosis, show-
ing short stature with widening of the sutures, unfused anterior and 
posterior fontanelles, crowding of teeth with dental caries and typical 
radiological features associated with ichthyosis vulgaris and palmo-
plantar keratoderma.

Key words: Pycnodysostosis, Ichthyosis vulgaris, Palmoplantar kera-
toderma.

Case report
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Introduction

Pycnodysostosis is an autosomal-recessive 
disorder of osteoclasts due to mutation in 
the gene that codes enzyme Cathepsin K 
causing osteosclerosis (1, 2). The first case 
was described in 1923 by Montanari, but 

Maroteaux and Lamy defined the charac-
teristic features in 1962. It has also been 
named Toulouse-Lautrec syndrome, after 
the French painter Henri de Toulouse-Lau-
trec, who suffered from the disease (3, 4). 
General features include short stature (<150 
cm), generalized diffuse osteosclerosis with 
tendency for fracture, hypoplastic clavicles 
and acro-osteolysis with sclerosis of termi-
nal phalanges — a feature that is considered 
essentially pathognomic. Cranial and max-
illo-facial features include fronto-parietal 
bossing, thick calvaria, open fontanelle and 
sutures, hypoplastic paranasal sinuses, wor-
mian bones in the lamboidal region, rela-
tive proptosis, beaked nose and an obtuse 
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mandibular gonial angle, often with relative 
prognathism (2).

Ichthyosis is the most frequent inherited 
disorder of keratinization. Filaggrin, a fila-
ment aggregating protein, that plays a role in 
the formation of the stratum corneum, has 
been shown to be altered in ichthyosis vul-
garis. Mutations in the gene encoding this 
protein (FLG) have been found in patients 
presenting this skin abnormality (5). Differ-
ent patterns of inheritance are described in 
ichthyosis, such as autosomal dominant, au-
tosomal recessive and X-linked. Mutations 
in FLG gene have been associated both with 
autosomal recessive and dominant modes of 
inheritance (5). 

We report on a patient presenting typical 
features of pycnodysostosis and ichthyosis 
vulgaris. This association has never been de-
scribed before. 

Case report

An 8-year-old female child, born by second 
degree consanguineous marriage presented 
to us with short stature, dysmorphic facies 
and ichthyosis since birth (Figure 1). 

She evolved with delayed milestones. Her 
other siblings and parents are normal. On 
admission child’s weight was 14.2 kg (<3rd 
percentile), height 105 cm(<3rd percentile), 
upper segment 58 cm, lower segment 47 cm 
and head circumference 50 cm (normal). 
The child has a history of recurrent upper 
airway tract infections and episodes of up-
per airway obstructions during sleep. She 
had mid facial hypoplasia with proptotic 
eyes, fronto-parietal bossing with separated 
sagittal, coronal and lamboid sutures with 
widely open anterior and posterior fonta-
nelles. Examination of the mouth revealed 

Figure 1 Clinical features of our patient: a) Dysmorphic facial features. b) Ichthyosis.
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a narrow high arched, grooved palate with 
crowding of the lower anterior teeth. Her 
digits were short, spoon shaped, stubby with 
no joint laxity, widening of the joints and 
dystrophic nails. Cutaneous examination re-
vealed ichthyosis with palmoplantar kerato-
derma. Laboratory investigations including 
complete blood count, serum calcium, se-
rum inorganic phosphate and alkaline phos-

phatase were within normal limits. The skin 
biopsy showed histopathological findings 
compatible with the diagnosis of ichthyosis 
vulgaris (Figure 2). 

The radiographical findings disclosed 
generalized increase in bone density. Lateral 
view X ray of the skull (Figure 3) showed 
open anterior fontanelle with non pneuma-
tized frontal and maxillary sinus and large 
calvarium while AP view of the skull (Fig-
ure 4), failure of sutural fusion with dense 
sclerosis, obtuse angle of mandible and hy-
poplastic maxilla. X ray of bilateral hands 
(Figure 5) showed loss of ungula tufts, ta-
pering of distal phalanges with hypoplastic 
right thumb and destructive changes of dis-
tal phalanges. 

Screening for ear defects (otosclerosis), 
fundus examination and intelligence quo-
tient were normal. She was diagnosed as 
pycnodysostosis with ichthyosis vulgaris 
and palmoplantar keratoderma, which has 
not been reported previously. Genetical 
confirmation is not available, although the 
clinical data are strongly suggestive.

Figure 3 Failure of sutural fusion (red arrow); dense 
sclerosis of the frontal and occipital bone and base 
of the skull (blue arrow); obtuse angle of the man-
dible (thick yellow arrow); hypoplastic maxilla (thick 
green arrow); defective teeth (grey ring).

Figure 2 Superficial perivascular lymphocytic infil-
trate with slight epidermal hyperplasia, granular 
layer in thinned with stratum corneum showing 
mild ortho hyperkeratosis.

Figure 4 Open anterior fontanelle (pink triangle); 
non -pneumatized: frontal and maxillary sinus (red 
arrows); large calvarium (blue thick arrows).
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Discussion

Pycnodysostosis is a disorder of lysosom-
al cysteine protease enzyme cathepsin K, 
which maps to chromosome 1q21. Cathep-
sin K is highly expressed in osteoclasts and 
responsible for bone remodelling by degrad-
ing collagen type 1 that constitutes 95% of 
organic bone. Nonsense, missense, and stop 
codon mutations in the gene have been iden-
tified, which results in reduced expression of 
the enzyme. The bones become abnormally 
dense and brittle as a result of insufficient re-
absorption process (6, 7, 8). Pycnodysosto-
sis is included in the group of disease that is 
caused by low bone remodeling (9).

Interestingly, this patient with typical 
features of pycnodysostoisis also presents 
ichthyosis vulgaris. This skin abnormality is 
considered a frequent single-gene disorder 
in humans (10) and, therefore, the co-occur-
rence of ichthyosis and pycnodysostosis in 

this case is a real possibility. Some genetic 
disorders have been associated with ich-
thyosis vulgaris, such as Refsum disease and 
multiple sulfatase deficiency, but not pycno-
dysostosis (11). On the other hand, the gene 
responsible for the autosomal dominant 
form of ichthyosis vulgaris was assigned 
to the same chromosomal region (1q21) of 
the one responsible for pycnodysostosis. 
Loss-of-function mutations in the filaggrin 
(FLG) gene have been described in patients 
presenting ichthyosis. Although the moder-
ate and severe cases showed homozygous 
or compound heterozygous mutations in 
this gene, milder conditions were associated 
with a mutation in a single allele (5). Based 
on the facts that the genes for pycnodysosto-
sis (CTSK) and for ichthyosis vulgaris (FLG) 
are in close proximity and that both disor-
ders are due to loss-of-function mutations, 
it is tempting to speculate that a microdele-
tion in the region 1q21 could cause the loss 

Figure 5 Loss of ungual tuft; tapering of distal phalanges (red arrows); destructive changes in the distal phalan-
ges (green arrow).



218

Acta Medica Academica 2012;41:214-218

of both genes in one allele. The association 
of this microdeletion with a further muta-
tion in the other allele of the CTSK gene 
could be responsible for the association of 
pycnodysostosis and ichthyosis vulgaris in 
this patient. Unfortunately, this possibility 
could not be proved due to unavailability of 
the molecular tests in our Country. 

Various bone diseases should be consid-
ered in the differential diagnosis of pycno-
dysostosis, particularly the ones that evolve 
with increased bone density and acroos-
teolysis as well as cleidocranial dysostosis, 
a disorder which also shows persistence of 
open fontanelles and cranial sutures at an 
advanced age. This disorder has an autoso-
mal dominant mode of inheritance and is 
characterized by absent or hypoplastic clav-
icles, permitting abnormal facility apposing 
the shoulders and supernumery teeth with 
impacted permanent teeth (11). There is no 
specific treatment for pycnodysostosis for 
this disorder. Once bone fractures are the 
primary threat to those individuals affected 
by pycnodysostosis, a supportive care is im-
portant to prevent or minimize fractures 
that could occur.

Conclusion

This case is reported for its rarity and un-
usual cutaneous association of ichthyosis 
vulgaris and palmoplantar keratoderma, as 
no case has been reported this far. Although 
we cannot rule out for certainty that icthyo-
sis and pycnodysostosis occured by chance 
in this patient, there is a possibility that a 
microdeletion in one allele comprising the 
genes of these two disorders is responsible 
for this unusual association. 
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A magnetic resonance imaging (MRI) study 
was ordered in a 32-year-old man with a 6 
month history of double vision and con-
firmed left abducens nerve palsy on neu-
rological examination. Non-enhanced T1 
and T2-weighted images revealed the pres-
ence of a cavernous malformation (CM) in 
the left lateral aspect of the mesencephalon 
(mostly in the left inferior colliculus), asso-

ciated with a large blood vessel in the close 
vicinity of the CM, which corresponded to 
the collector vein of the developmental ve-
nous anomaly (DVA), also known as venous 
angioma (Figure A, B). The contrast-en-
hanced T1-weighted images showed small 
dilated medullary veins of the DVA in both 
cerebellar hemispheres and a large collector 
vein draining toward the deep venous sys-
tem, also visualised on non-enhanced imag-
es (Figure C, D). The neurosurgeon suggest-
ed neuro-radiological follow-up. The preva-
lence of DVAs associated with CM can be 
underestimated even when high field MR is 
used. Based on MR imaging and intraopera-
tive findings, Wurm et al. identified 25.9% 
patients with CM who had associated DVA 
(1). Although CMs have a relatively benign 
nature, surgery may be recommended when 
they become symptomatic (most frequent-
ly associated with seizures, less frequently 
with neurological deficit), or if bleeding oc-
curs. In the present case we did not found 
evidence of recent intracerebellar bleeding. 
When surgical intervention is ordered and 
if the DVA is in a close vicinity to the CM, 
the DVA should be spared in order to pre-
vent the development of venous infarction 
due to resection of the main collector vein 
(2). Contrast-enhanced MRI has the most 
important role in detection of a DVA associ-
ated with a CM, since it may be invisible on 
non-enhanced MRI.

The developmental venous anomaly associated with the 
cavernous malformation

Svjetlana Mujagić, Jasmina Bećirović Ibrišević
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A male patient, aged 33, was treated at the Clinic 
for Oncology, Hematology and Radiotherapy at 
the University Clinical Center, Tuzla, with the 
diagnosis of diffuse large B-cell lymphoma. Con-
formal radiotherapy was conducted on the re-
gion of the epipharynx, oropharynx and lymph 
nodes of the neck on both sides (1). The target 
volume included the following: the clinical target 
volume (CTV) of the tumor, the CTV of lymph 
nodes and planning target volume (PTV) (Panel 
A). The CTV of the tumor included: nasophar-

ynx, retropharyngeal lymph nodes, clivus, skull 
base, posterior part of the sphenoid sinus, ptery-
goid phosa, parapharyngeal region, the posterior 
two thirds of the cavum nasi and the posterior 
two thirds of the maxillary sinus, as well as the 
soft palate, tongue base and posterior wall of the 
oropharynx. The CTV of lymph nodes included 
lymph nodes of the I, II, III, IV, V, and VI levels of 
the neck. PTV combined both CTVs with a safety 
margin of 3 mm. The contours were then formed 
of the organs at risk: the parotid gland, spinal 
cord, lungs, lenses and retina (Panel B, C, D). 
Prescription of a therapy dose of TD 40 Gy in 20 
fractions was determined at the ICRU referential 
point – the center of the CTV. The distribution of 
the 9 conformal fields provided information on 
the complexity and skill needed in planning con-
formal radiotherapy for the head and neck region 
(Panel E). It can be seen how a 95% dose covered 
the target volume and saved the parotid glands 
(Panel F and G). Application of 3D planning and 
conformal radiotherapy by the “involved field” 

Application of conformal radiotherapy in treatment  
of non-Hodgkin head and neck lymphoma

Goran Marošević1, Hasan Osmić1, Semir Fazlić1, Nermina Obralić2
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technique enables the precise application of the 
radiation dose required on the target volume, 
whilst saving the surrounding healthy tissue (2). 
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The inframammary dome – a modification of the keyhole 
pattern for reduction mammaplasty/mastopexy
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Dear Editor,
A modification of the keyhole pattern for 
reduction mammaplasty and mastopexy is 
presented. An inframammary dome with a 
3-cm diameter and 6 cm base is inserted on 
the inframammary fold. The authors believe 
that this modification reduces the incidence 
of vertical incision separation and mini-
mizes later “bottoming out” of the surgically 
reduced/lifted breast. 

Breast reduction and mastopexy are among 
the few procedures in plastic surgery that 
test our ability to achieve superb and long 
lasting aesthetic results The choice of the 
appropriate breast reduction technique and 
attention to fine technical details in plan-
ning and execution are very important in 
determining the outcome of surgery and 
ultimately, patient satisfaction (1, 2). The 
inferior pedicle technique and its variations 
are in wide use thanks to the reliability that 
the technique offers (3). We present a minor 
modification of the dependable keyhole pat-
tern with additional technical pearls, prov-
en to be effective in our hands. The senior 
author has used these modifications in his 
practice over the last 5 years in 333 patients 
(161 mastopexies and 172 reduction mam-
maplasties) with high patient and surgeon 
satisfaction.

Preoperative markings are made with the 
patient in the standing position (3). The mid-
clavicular line is marked through the nipple. 
Standard keyhole markings are made and the 
inframammary fold is then marked. On the 
miclavicular line an inframammary dome is 
designed with a 3-cm radius and 6 cm base 
in the inframammary fold (Figure 1).

Note deepithelization of the pedicle, ex-
cept for the inframammary dome, follows 
the preoperative markings (4). The new 
nipple position skin resection is left to be 
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performed at the end of the procedure, simi-
lar to the technique suggested by Hester (5). 
A figure-of-eight 3-0 Vicryl suture is placed 
through the nipple in a 3hr to 9 hr vector at the 
beginning of the procedure to facilitate the fi-
nal nipple position, nipple areola delivery and 
to prevent rotational distortion (Figure 2). 

In the final step of the central and infe-
rior skin flap resection, adjustment is made 
to fit around the inframammary dome. In 
this way the tension of the skin flap closure 
is distributed along a 9.42-cm arch instead 
of a one-point maximal tension juncture, 
which is standard with the standard inverted 
T- closure (Figure 3). 

The postoperative course in all our pa-
tients has been uneventful with no skin flap 
necrosis and no incisional separation oc-
curring on the vertical and horizontal scar 

connection. Reduction mammoplasty us-
ing the inferior glandular pedicle to perfuse 
the nipple-areola complex has maintained 
its popularity and proven its reliability over 
two decades of widespread use (3, 6, 7). The 
majority of published series report a 5-10% 
incidence of incisional separation that 
causes delayed wound healing (5, 8). Differ-
ent techniques have been recommended for 
prevention of insicional skin separation, in-
cluding a double dermal keyhole technique 
(9) and the sliding nipple technique (10). 
Both groups report improved cosmetic ap-
pearance and decreased early postoperative 
wound dehiscence. We believe that with the 
dome modification of the inframammary 
incision the incidence of wound dehiscence 
is reduced.

Figure 1 Preoperative markings of the inframammary dome.

Figure 2 a) Resection; b) Nipple/areola is delivered to the final position.

a b
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Dear Editor,

After the 1992-1995 war in Bosnia and Herzegovina 
(BH), the whole population was highly psycho-trauma-
tized (1-4). Mental health therapists did not have enough 
capacity to meet the needs of the population. They had a 
long-term need to improve their psychotherapy capaci-
ties (5, 6). Group Analysis (GA), or Group Analytic Psy-
chotherapy, was developed in England in the 1940s by the 
psychotherapist and psychoanalyst Dr Sigmund Heinrich 
Foulkes, during his work with World War Two veterans. 
GA originated from psychoanalysis, systems theory, de-
velopmental and social psychology and sociology. The 
hard core of GA presents the belief that the individual is 
fundamentally social in nature. 

The Institute of Group Analysis (IGA) in Zagreb is a 
full member of the European Group Analytic Training 
Institutions Network – EGATIN. Established in 1988 by 
fourteen enthusiastic psychiatrists, the IGA immediately 
became a fully-fledged Training Institute of EGATIN. 
Their education methods were developed and modified 
in accordance with the programs of the IGA London, 
EGATIN, and the EU requirements related to training. 
Today, this Institute ranks as one of the best training in-
stitutes in Europe.

IGA Zagreb expanded its activities in and out of Croa-
tia, so they began training in Bosnia and Herzegovina. A 
IGA Training Program took place in the Tuzla Univer-
sity Clinical Centre at the Department of Psychiatry in 
response to the 1992-1995 war, and in order to help train 
mental health workers in GA to enable them to treat the 
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psychological trauma symptoms of war sur-
vivors. 

The IGA management and its represen-
tative Professor Ljiljana Moro, together with 
Professor Osman Sinanović, decided dur-
ing the war and in the immediate post-war 
period that the best way to help BH was by 
enhancing the expertise of its mental health 
professionals through training in GA.  This 
was a long-term project which aimed to 
make them self-sufficient and eventually 
able to provide training within the coun-
try and to found their own GA organisa-
tion. Apart from providing training, this en-
tailed providing on-going supervision and 
support on a regular basis.

The highly dedicated, internationally ap-
proved GA trainers: Ljiljana Moro, Tanja 
Frančišković, Rudolf Gregurek, Gorana 
Tocilj and Vedran Bilić provided complete 
training for trainees: neuro-psychiatrists, 
residents, nurses, psychologists, social 
workers, special educators, pediatricians, 
and gynecologists from several different in-
stitutions, from seven different cities in BH 
and Croatia. Training started during the 
war period, with an introduction course, 
and continued with Diploma courses. To 
be accredited GA therapists, all trainees are 
obliged to practice GA therapy with clients 
under the supervision of GA supervisors. 
Today there are 7 graduate Group Analysts 
in BH: Esmina Avdibegović, neuropsychia-
trist from Tuzla; Behzad Hadžić, neuropsy-
chiatrist from Ključ; Mevludin Hasanović, 
neuropsychiatrist from Tuzla; Izet Pajević, 
neuropsychiatrist from Tuzla; Nermina 
Kravić, neuropsychiatrist from Tuzla; Azra 
Arnautović, pediatician from Tuzla; Zih-
net Selimbašić neuropsychiatrist from Tu-
zla. Three of them: Izet Pajević, Esmina 
Avdibegović and Mevludin Hasanović are 

in the process of training for educators (7).  
Today the IGA conducts continual training 
courses in Bosnia and Herzegovina in three 
clinical centers: Tuzla, Sarajevo and Mostar. 
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Pergolide, bromocryptine, and cabergoline are ergot-
derived dopaminergic (DA) agonists that have high af-
finity for the 5-HT(2B) serotonin receptor, which are 
expressed in heart valves and may mediate mitogenesis 
and subsequent proliferation of fibroblasts (1). Tendon 
deformities in Parkinson’s disease (PD) patients are an 
uncommon complication (2) and preceded pergolide use 
(3). However, we describe a PD patient, who developed 
both progressive cardiac valvulopathy and severe Achilles 
tendon contractures after pergolide use. We hypothesize 
that this case supports the fact that PD patients may be 
patho-physiologically predisposed due to their inher-
ent DA deficiency and that ergot-derived dopaminergic 
agonist drugs, such as pergolide cause secondary fibrotic 
stimulation via the 5-HT (2B) mechanism (4). Images of 
the fibrotic cardiac valvular pathology and Achilles con-
tractures are demonstrated.

A 68-year old female with Parkinson’s disease (PD) 
with right-sided predominant tremor was taking per-
golide, 1mg four times a day orally for ten years. She was 
referred to our hospital for progressive heart failure, due 
to tricuspid and mitral valvular insufficiency. At that 
time, she had mild bilateral Achilles contractures and 
mild “off ” dystonia. The Achilles tendons also appeared 
thicker than normal. Pergolide was discontinued and le-
vodopa-carbidopa started in its place. The patient’s heart 
failure progressed to require tricuspid and mitral valve 
replacement with bioprosthetic valves. Pergolide-associ-
ated mitral valve pathology (5) is shown (Figure 1). 
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Figure 1 Anterior leaflet excision of the patient’s na-
tive mitral valve after surgery, showing the diffuse 
leaflet and chordal thickening, with focal subannular 
calcification, characteristic for pergolide-associated 
valvular disease. Underlying valve architecture was 
intact and undistorted. Microscopically (not shown), 
the valvular thickening was due to fibroprolifera-
tive tissue encasing the tendon and its cords and 
spreading primarily along the ventricular surface of 
the leaflet, associated with an abundant extracellu-
lar matrix that was rich in collagen and contained 
lesser amounts of elastin. 

However, over the following three years, 
the patient’s Achilles tendon contraction 
deformities progressed out of proportion to 
her dystonia (2) (Figure 2), impairing her  
ambulation, which required a walker. Her 
Parkinson’s tremor, however, was well con-
trolled on levodopa-carbidopa orally. 

Physical therapy was attempted for 
Achilles tendon stretching, and with ankle-
foot braces. Botulinum toxin injections into 
the gastrocnemius were even attempted but 
did not help release the Achilles tendon 
contractures. MRI of the brain was normal 
for age, with only mild small vessel changes 
(Figure 3). Achilles tendon surgery was ulti-
mately performed to release the tendon con-
tractures and improve her ambulation. 

Limb deformities associated with PD 
were originally reported by Charcot in 1877 
(3) and were likely dystonic in nature. How-
ever, literature cites that dystonic limb defor-
mities may be accelerated by ergot-derived 
dopamine agonists, bromocriptine and per-
golide (3), but the exact pathologic mecha-

Figure 2 Anterior view just off the midline of the 
plantar flexor, inversion contractures with shorten-
ing of the Achilles tendon and thickening of the 
overlying skin.

Figure 3 MRI of the brain. The upper images show 
T2 sequences, and lower images FLAIR sequences, 
demonstrating periventricular hyperintensities con-
sistent with small vessel disease. Otherwise the MRI 
brain study, and in particular the basal ganglia, were 
normal. 
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nism has remained unclear. To our knowl-
edge, this is the first case report of combined 
fibrotic disease of the heart (valvular) and 
exacerbated limb contractures associated 
with an ergot-related dopamine agonist 
(pergolide). The Food and Drug Adminis-
tration voluntarily removed pergolide from 
the US market due to increasing reports of 
valvular disease. Fibrotic complications are 
sometimes reversible after discontinuation 
of the ergot-derived dopamine agonists, 
but not in all cases (6), such as some cases 
of retroperitoneal fibrosis and our case with 
Achilles tendon contractures.

Further, we feel these findings are par-
ticularly important given the known fi-
brotic complications of these dopaminer-
gic ergot agents, and other retroperitoneal, 
pleural, pulmonary interstitial fibrosis may 
be overlooked and attributed to dystonia 
alone, which was not the sole cause of our 
patient’s severe Achilles tendon contracture. 
This case may yield further insight into the 
poorly understood fibrotic pathophysiology 
between serotonin 5-HT2 and dopaminer-
gic pathophysiology (1, 4). 

We hypothesize that Parkinson’s disease 
is an inherent dopaminergic state, which 
when exposed to non-selective ergot-de-
rived dopaminergic agonists which second-
arily stimulate 5HT(2B) leads to fibrotic 
stimulation. As further support of this hy-
pothesis, the dopaminergic agent lisuride 
has been shown to be an extremely potent 
5-HT(2B) antagonist, where no cases of car-
diac valvulopathy have ever been reported, 

in more than 360,000 patient years (4). The 
molecular basis for this requires further 
study.
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With increasing frequency, the orbit and adjacent 
areas are being exposed to deal with tumors and 
other lesions involving the orbit as well as intra-
cranial structures. Difficulties in access to the orbit 
result from its relatively small volume, irregular 
quadrilateral pyramid shape and the fact that it is 
embedded in the craniofacial structures. 

It is common for surgeons of different surgical 
disciplines to come together in the border cranio-
orbito-facial region. The goal of surgery is always 
providing the optimum approach that involves the 
least possible functional and aesthetic damage. The 

selected approach and techniques have to take into 
account the nature, location and size of the orbital 
lesion. Usually, a neurosurgeon is asked to perform 
surgical procedures for lesions of the orbital apex 
and which are spreading into neighboring regions 
of the skull and skull base, making it important to 
gain an understanding not only of orbital anatomy, 
but also its relationship to the surrounding areas.

This book has two chapters. The first chapter is 
devoted to the general anatomy of the orbit with 
an emphasis on the retrobulbar and structures of 
the so called “orbito-cavernous junction”. Readers 
are provided with descriptions, applied anatomy 
for neurosurgical approaches by the well-known 
international authorities, and by the author’s own 
findings obtained from the cadaveric material. The 
second section of the first chapter is devoted to a 
description of microsurgical corridors and fre-
quent anatomical variations of the region. The sec-
ond chapter deals with neurosurgical approaches to 
the orbit. The first section of the chapter describes 
the history of access. Here the authorities and their 
contribution to the field are given, together with a 
description of the origin and development of the 
neurosurgical approach to the orbit in this com-
munity. The section on modern surgery describes 
the most common neurosurgical approaches to 
the orbit used nowadays, as well as the original ap-
proach by dr Ilija Nagulić, described as the “Mini 
orbitotomy drawer”. The text is well illustrated with 
a number of original photographs and sketches. 

Based on the authors’ long term surgical expe-
rience combined with clinical laboratory research, 
this book was written to satisfy the interest of all 
who deal with the problems of orbital diseases, spe-
cialists of different branches of medical specializa-
tions, and why not, curious medical students. I am 
pleased to recommend the book “The Orbit. Anat-
omy and Neurosurgical Approaches”.

Očna duplja, anatomija i neurohirurški pristup  
(The orbit: Anatomy and neurosurgical approaches)
Authors: Ilija Nagulić and Mirjana Nagulić. Publisher: “Obeležja”, Belgrade, October 2011,  
2 chapters, 202 pages, 46 illustrations and one table.

Danica Grujičić, MD 
Professor of neurosurgery, Institute of Neurosurgery
Medical school University in Belgrade, Belgrade, Serbia
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Avdibegović E, Hasanović M, Hodžić M, Selimbašić 
Z. Psychological symptoms among workers 
employed in companies undergoing privatization 
in postwar Bosnia and Herzegovina. Coll Antropol. 
2011 Dec;35(4):993-9.

Tuzla University Clinical Center, Clinic of Psychiatry, 
Tuzla, Bosnia and Herzegovina.

In Central and Eastern European countries, after 
abandoning communism, significant political, eco-
nomic and social changes occurred, followed by the 
increase in income inequality and social disparity. The 
goal of this study was to examine the relationship be-
tween psychological symptoms and monthly income 
of employees in companies undergoing privatization. 
The study included 258 workers from seven compa-
nies undergoing privatization in the Tuzla Canton 
region. For the study purposes, the Brief Symptom In-
ventory (BSI) and a general questionnaire with ques-
tions about socio-demographic characteristics, in-
come, and workplace, were used. Monthly income of 
the majority of workers (207 or 80.2%) was below the 
monthly income in Bosnia and Herzegovina. Workers 
with salaries below the average salary for Bosnia and 
Herzegovina have pronounced somatization, anxiety, 
paranoia, interpersonal sensitivity and hostility. The 
BSI scale yielded significant negative correlation be-
tween the level of monthly salary and the expression 
of psychological symptoms (r = -0.184, p = 0.002) and 
between the level of family income and the expression 
of psychological symptoms (r = -0.123, p = 0.024). 
Based on the study results, it was determined that 

socio-economic factors such as the level of salary and 
total family income and job insecurity, educational 
level, marital status and gender may be predictors of 
psychological symptoms.

Beganović A, Sefić-Pašić I, Skopljak-Beganović 
A, Kristić S, Šunjić S, Mekić A, Gazdić-Šantić 
M, Drljević A, Samek D. Doses to Skin During 
Dynamic Perfusion Computed Tomography of the 
Liver. Radiat Prot Dosimetry. 2012 Jun 22. [Epub 
ahead of print]

Department of Medical Physics and Radiation Safety, 
Clinical Centre of Sarajevo University, Bolnička 25, 
Sarajevo, Bosnia and Herzegovina.

Many new computed tomography (CT) techniques 
have been introduced during the recent years, one 
of them being CT-assisted dynamic perfusion imag-
ing (perfusion CT, PCT). Many concerns were raised 
when first cases of deterministic radiation effects were 
reported. This paper shows how radiochromic films 
can be utilised as passive dosemeters for use in PCT. 
Radiochromic dosemeters undergo a colour change 
directly and do not require chemical processing. Pri-
or to their use, they need to be calibrated. Films are 
placed on top and on the right side of the patient and 
exposed during the procedure. Readout is performed 
using a densitometer. Results show that average local 
skin doses are 0.51±0.07 and 0.42±0.04 Gy on top and 
on the lateral side of the patient, respectively. Results 
of the patient dosimetry (local skin doses) are consis-
tent. This is due to the fact that each patient had the 

International publications of authors from Bosnia and 
Herzegovina in Current Contents indexed publications in the 
first half of 2012*
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same CT protocol used for imaging (120 kV, 60 mA and 
C(vol) of 247.75 mGy). Radiochromic films designed 
for interventional radiology can be effectively used for 
local skin dose measurements in perfusion CT. Dose 
values obtained are below the threshold needed for 
deterministic effects (erythema, hair loss, etc.). These 
effects might happen if inappropriate CT protocol is 
used; one that is usually used for routine imaging.

Bralić I, Tahirović H, Matanić D, Vrdoljak O, 
Stojanović-Špehar S, Kovačić V, Blažeković-
Milaković S. Association of early menarche age and 
overweight/obesity. J Pediatr Endocrinol Metab. 
2012;25(1-2):57-62.

Specialist Office in Pediatrics, School of Medicine, 
University of Split, Trogir, Croatia; Academy of 
Sciences and Arts of Bosnia and Herzegovina, 
Sarajevo, Bosnia and Herzegovina; Department for 
Research and Education, University Clinical Center 
Tuzla, Tuzla, Bosnia and Herzegovina; City of 
Zagreb, Zagreb, Croatia; University Hospital “Sestre 
Milosrdnice”, Children’s Hospital Zagreb, Zagreb, 
Croatia; Department of Family Medicine, “Andrija 
Štampar” School of Public Health Medical School, 
University of Zagreb, Zagreb, Croatia; School of 
Medicine, University of Split, Split, Croatia

AIM: The aim of the study is to assess the associa-
tion of overweight/obesity and early menarcheal age. 
PATIENTS AND METHODS: The study comprised 
2127 healthy girls aged 9 to 16 years. Menarcheal age 
was estimated by status quo method. The girls’ body 
weight and height were measured and their body mass 
index (BMI) calculated. The diagnostic criteria of the 
WHO were used to define overweight and obesity. 
Girls with a BMI in the range of 1-2 for age and sex 
were considered overweight. Girls with a BMI >2 stan-
dard deviation (SD) for age and sex were considered 
obese. Girls with a BMI >1 SD for age and sex were 
considered overweight/obese. Social and economic 
status was analyzed according to years of education 
completed, parents’ occupations, and the number of 
children in the family. RESULTS: Median menarcheal 
age was 12.83 years; 25% girls had menarche before 
11.98 years and 75% by 13.69 years. By 11.21 years, 
10% of girls had had menarche, and 95% by 14.91 
years. Girls who had menarche before 11.98 years had 
higher body weight values (48.5 vs. 40.2 kg) (p<0.001), 
height (159.3 vs. 149.2 cm) (p<0.001), and BMI (18.9 
vs. 17.8 kg/m2) (p=0.003) than their peers without 
menarche. Girls with menarche before 11.98 years 
had significantly higher BMI values than girls with 
menarche after 13.69 years (18.94 vs. 17.84 kg/m2) 
(p=0.008). Girls with menarche before 11.98 years 
and those after 13.69 years differ significantly in dis-
tribution of thinness (3.4% vs. 2.54%), normal weight 

(85.3% vs. 91.8%), and overweight/obesity (11.2% vs. 
5.7%) (p=0.002). CONCLUSIONS: Girls who expe-
rienced early menarche are significantly more often 
overweight/obese. Overweight/obesity may be con-
sidered as one of the predictors for the early occur-
rence of menarche.

Ćavar M, Sekulić D, Čuljak Z. Complex Interaction 
of Religiousness with other Factors in Relation to 
Substance Use and Misuse Among Female Athletes. 
J Relig Health. 2012 Jun;51(2):381-9.

Faculty of Science, Mathematics and Education, 
University of Mostar, Mostar, Bosnia and Herzegovina.

Strength of religious faith (SRF) is rarely studied as a 
protective factor against substance use and misuse in 
sports. Herein, we studied the potential buffering ef-
fect of the complex socio-educational, sports, and re-
ligiousness factors in the protection against substance 
use and misuse, including cigarettes, analgesics, ap-
petite suppressants, potential doping behavior, and 
binge drinking. The sample of subjects included 40 
high-class female athletes (22-26 years of age). Using a 
strictly anonymous questionnaire, we investigated dif-
ferent social, educational, and sports factors (includ-
ing SRF measured by the Santa Clara Strength of Re-
ligious Faith Questionnaire) in relation to substance 
use and misuse. Following the calculation of simple 
correlations, multiple regression analysis revealed 
that in combination with low sports experience, SRF 
has a significant buffering effect against binge alcohol 
drinking and consumption of appetite suppressants. 
The data are discussed in comparison with previous 
findings and theoretical background. Future studies 
should study the topic while observing samples of 
recreational and competitive athletes of both genders.

De Cock RF, Knibbe CA, Kulo A, de Hoon 
J, Verbesselt R, Danhof M, Allegaert K. 
Developmental pharmacokinetics of propylene 
glycol in preterm and term neonates. Br J Clin 
Pharmacol. 2012 Apr 27. doi: 10.1111/j.1365-
2125.2012.04312.x. [Epub ahead of print]

Division of Pharmacology, LACDR, Leiden University, 
Leiden, The Netherlands; Department of Clinical 
Pharmacy, St. Antonius Hospital, Nieuwegein, The 
Netherlands; Centre for Clinical Pharmacology, 
University Hospitals Leuven, Leuven, Belgium; 
Institute of Pharmacology, Clinical Pharmacology and 
Toxicology, Faculty of Medicine, University of Sarajevo, 
Sarajevo, Bosnia Herzegovina; Neonatal Intensive Care 
Unit, University Hospitals Leuven, Leuven, Belgium.

Aim: Propylene glycol (PG) is often applied as an ex-
cipient in drug formulations. As these formulations 
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may also be used in neonates, the aim of this study was 
to characterize the pharmacokinetics of propylene gly-
col, co-administered intravenously with paracetamol 
(800mgPG/1000mg paracetamol) or phenobarbital 
(700mgPG/200mg phenobarbital) in preterm and term 
neonates. Methods: A population pharmacokinetic 
analysis was performed based on 372 PG plasma con-
centrations from 62 (pre)term neonates (birth weight 
(Bbw) 630-3980g, postnatal age (PNA) 1-30days) 
using NONMEM 6.2. The model was subsequently 
used to simulate PG exposure upon administration 
of paracetamol or henobarbitalin neonates (gestational 
age 24-40 weeks). Results: In a one compartment model, 
birth weight and PNA were both identified as covariates 
for PG clearance using an allometric function (CL(i) 
=0.0849x{(BWb/2720)(1.69) x(PNA/3)(0.201)}). Vol-
ume of distribution scaled allometrically with current 
bodyweight (V(i) =0.967x{(BW/2720)(1.45)}), and was 
estimated 1.77 times higher when co-administered with 
henobarbital compared to paracetamol. By introducing 
these covariates a large part of the interindividual vari-
ability on clearance (65%) as well as on volume of distri-
bution (53%) was explained. The final model shows that 
for commonly used dosing regimens, the population 
mean PG peak and trough concentrations ranges be-
tween 33-144 and 28-218 mg/L (peak) and 19-109 and 
6-112 mg/L (trough) depending on birth weight and 
age of the neonates for paracetamol and henobarbital 
formulations, respectively. Conclusion: A pharmaco-
kinetic model was developed for PG co-administered 
with paracetamol or phenobarbital in neonates. As 
such, large variability in PG exposure may be expected 
in neonates which are dependent on birth weight and 
postnatal age. 

Jelavić B, Grgić M, Čupić H, Kordić M, Vasilj M, 
Baudoin T. Prognostic value of Helicobacter pylori 
sinonasal colonization for efficacy of endoscopic 
sinus surgery. Eur Arch Otorhinolaryngol. 2012 
Jan 12. [Epub ahead of print]

Department of Otorhinolaryngology, Mostar 
University Hospital, Bijeli brijeg b.b, Mostar, Bosnia 
and Herzegovina.

Compared with rhinologic patients without chronic 
rhinosinusitis (CRS), a higher prevalence of sinona-
sal Helicobacter pylori (HP) in patients with CRS was 
found. This study investigated if HP sinonasal colo-
nization has a prognostic value for efficacy of func-
tional endoscopic sinus surgery (FESS). Nasal polyps 
of 40 patients with CRS, undergoing FESS, were ana-
lyzed for presence of HP using immunohistochem-
istry (IHC). Patients were categorized as to whether 
the IHC was positive (HP+ group) or negative (HP- 
group). HP+ group and HP- group were compared ac-
cording to the nasal polyp eosinophil density, and to 

the improvement (difference between pre- and post-
operative scores) of the subjective symptom scores, 
and the nasal endoscopic scores. Nasal polyps in 28 
(70%) patients were positive for HP. There were no 
significant differences between HP+ group and HP- 
group comparing the eosinophils, and the improve-
ment of the single symptom and the total symptom 
scores. HP+ group had significantly greater improve-
ment of the nasal endoscopic scores (F[1.38] = 6.212; 
P = 0.017). There is no influence of sinonasal HP on 
tissue eosinophilia and on CRS symptoms. There is a 
prognostic value for endonasal findings: CRS patients 
with HP have statistically significant greater improve-
ment of the postoperative endoscopic scores.

Jovanović P, Salkić N, Zerem E, Ljuca F. 
Gammaglutamyl transaminase in biliary 
obstruction. Eur J Intern Med. 2012 Apr;23(3):e76. 
Epub 2012 Jan 5.

No abstract available.

Jurić S, Mišmaš A, Mihić N, Barać AM, Habek 
M. Newly onset sinus bradycardia in the context 
of multiple sclerosis relapse. Intern Med. 
2012;51(9):1121-4. Epub 2012 Apr 29.

Department of Neurology, University Hospital Mostar, 
Bosnia and Herzegovina.

Cardiovascular disorders in acute multiple sclerosis 
(MS) relapse have been infrequently reported. We 
present a young multiple sclerosis patient with acute 
onset of cerebellar symptomatology along with si-
nus bradycardia. Brain magnetic resonance imaging 
showed one lesion in the left cerebellar hemisphere 
which showed postcontrast enhancement and one in 
the midbrain without postcontrast enhancement. No 
cardiac pathology was found and symptoms gradually 
improved after a 5-day course of corticosteroid ther-
apy. It is important to bear in mind the possibility of 
these rare cardiac symptoms in MS patients, because 
of their timely recognition and appropriate treatment.

Kulo A, de Hoon JN, Allegaert K. The propylene 
glycol research project to illustrate the feasibility 
and difficulties to study toxicokinetics in neonates. 
Int J Pharm. 2012 May 26. [Epub ahead of print]

Center for Clinical Pharmacology, University Hospitals 
Leuven, Leuven, Belgium; Institute of Pharmacology, 
Clinical Pharmacology and Toxicology, Faculty of 
Medicine, University of Sarajevo, Sarajevo, Bosnia and 
Herzegovina.

This paper aims to describe our propylene glycol (PG) 
research project to illustrate the feasibility and the dif-
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ficulties encountered to perform excipient studies in 
neonates. PG is frequently co-administered excipient. 
PG accumulation potentially results in hyperosmolar-
ity, lactic acidosis or hepato-renal toxicity in adults, 
reflecting issues related to pharmacokinetics (PKs) 
and -dynamics (PDs). Consequently, similar obser-
vations in neonates are urgently needed. Since new-
borns display ‘physiological’ impaired hepatic and 
renal elimination capacity, description of PG PK in 
neonates is warranted. The PG PD was assessed based 
on indicators of renal, hepatic and metabolic (in)toler-
ance earlier reported in adults and relating to osmo-
lar changes. Based on the PK and PD data collected 
in neonates, we suggest that there is a lower limit of 
PG tolerance in neonates. In addition to preliminary 
data on PG disposition and tolerance in neonates, we 
mainly focus on the limitations of the current obser-
vations and the difficulties encountered during this 
PG project to further illustrate the specific setting of 
neonatal research.

Lala C, Framme C, Wolf-Schnurrbusch UE, Wolf 
S. Three-year results of visual outcome with 
disease activity-guided ranibizumab algorithm 
for the treatment of exudative age-related macular 
degeneration. Acta Ophthalmol. 2012 Jun 14. doi: 
10.1111/j.1755-3768.2012.02457.x. [Epub ahead of 
print]

Universitätsklinik für Augenheilkunde, University of 
Bern, Bern, Switzerland; Clinical Center of Eastern 
Sarajevo, Eye Clinic ‘Kasindo’, E. Sarajevo, Bosnia and 
Herzegovina.

Purpose: To evaluate 3-year follow-up treatment 
outcomes with ranibizumab (Lucentis(®) ) 0.5 mg 
administered either monthly or quarterly on a pro 
re nata (PRN) basis according to a disease activity-
guided monitoring and treatment algorithm. Meth-
ods: A total of 316 treatment-naive eyes of 316 pa-
tients with exudative age-related macular degenera-
tion met the criteria for inclusion in this retrospective, 
interventional case series. Patients were treated with 
ranibizumab 0.5 mg according to a disease activity-
guided algorithm with monthly monitoring. Optical 
coherence tomography and fluorescein angiography 
were routinely used to assess disease activity: active 
lesions were treated with a series of three monthly 
injections, whereas inactive lesions were treated with 
quarterly injections. Results: Mean Early Treatment 
Diabetic Retinopathy Study best-corrected visual acu-
ity improved from 52 letters at baseline to 59 letters 
at 12 months, achieved with a mean of 7.1 injec-
tions, 61 letters at 24 months with a mean of 5.0 in-
jections administered in the second year and 60 letters 
at 36 months with a mean number of 5.2 injections. 
Conclusions: Monthly visits and a morphology-driv-

en PRN regimen with 3 injections in case of recur-
rence plus quarterly injections in case of inactive CNV 
resulted in an average VA gain of 7-9 letters that could 
be maintained over 3 years.

Marković-Peković V, Grubiša N. Self-medication 
with antibiotics in the Republic of Srpska 
community pharmacies: pharmacy staff behavior. 
Pharmacoepidemiol Drug Saf. 2012 Feb 15. doi: 
10.1002/pds.3218. [Epub ahead of print]

Ministry of Health and Social Welfare, the Republic of 
Srpska, Bosnia and Herzegovina.

PURPOSE: Self-medication with antibiotics adds to 
the global risk of increased spread of bacterial resis-
tance. Attitudes and behavior of health professionals 
also may reinforce self-medication with antibiotics. 
The aim of this study was to determine whether self-
medication with antibiotics is possible in our commu-
nity pharmacies and to what extent, and to evaluate 
the behavior and service of pharmacy health profes-
sionals regarding non-prescription antibiotic dispen-
sation. METHODS: An observational, cross-section 
study was conducted, and pseudo-patient methodol-
ogy was used to establish the kind of professional ser-
vice provided in case of patient’s explicit demand to 
buy an antibiotic for treatment of self-diagnosed up-
per respiratory tract infection. RESULTS: Of the total 
318 community pharmacies, 131 (41%) were visited 
and included in the study. Non-prescription antibiot-
ics were dispensed in 76 (58%) pharmacies. Counsel-
ing and symptomatic therapy was offered in 88 (67%) 
pharmacies. In 25% of pharmacies, no symptomatic 
therapy was offered; instead, only an antibiotic was 
sold. Amoxicillin was sold in 85% of cases and, mostly, 
the one of 1.30 Euro per pack. Both oral and written 
use instructions were given in 78% cases, whereas 
none was given in 3% of cases. CONCLUSIONS: Self-
medication with antibiotics occurs in our community 
pharmacies, despite being illegal. Pharmacy staff be-
havior can be a factor that puts patients at risk for self-
medication with antibiotics. Community pharmacies 
are failing their tasks in enhancing rational use of 
antibiotics. Such a practice may be a consequence of 
weak enforcement and control over the legislation and 
professional standards. 

Mitrović J. Jožef Stefan and the dissolution-
diffusion phenomena--not only a historical note. 
Int J Pharm. 2012 Jul 15;431(1-2):12-5. Epub 2012 
Apr 13.

Faculty for Production and Management Trebinje, 
University in East Sarajevo, Republic of Srpska, Bosnia 
and Herzegovina. 
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In a series of papers published from 1871 to 1889, 
Jožef (Josef) Stefan dealt with several diffusion pro-
cesses, including also multicomponent systems. In 
his last paper on diffusion, which appeared in 1889, 
he studied the dissolution-diffusion process with a 
moving interface, and gave an analytical solution to 
this problem. However, Stefan’s dissolution-diffusion 
analysis is not mentioned in literature, and its exis-
tence seems to be unknown in scientific community. 
The present paper summarizes the main Stefan ideas 
on dissolution of solids governed by diffusion of solute 
in the adjacent solvent phase thus making his results 
accessible to wider scientific circles.

Mladenović I, Jović N, Čutović T, Mladenović G, 
Kozomara R. Temporomandibular disorders after 
orthognathic surgery in patients with mandibular 
prognathism with depression as a risk factor. Acta 
Odontol Scand. 2012 Feb 9. [Epub ahead of print]

Department of Prosthodontics, Faculty of Medicine, 
University of East Sarajevo, Bosnia Herzegovina.

Objective. To examine the prevalence of temporoman-
dibular disorders (TMD) after orthodontic-surgical 
treatment in patients with mandibular prognathism 
and analyze psychosocial variables related to TMD. 
Materials and methods. The case-control study com-
prised 40 patients with mandibular prognathism who 
underwent combined orthodontic-surgical treatment 
(orthognathic surgery group). Forty-two patients with 
untreated mandibular prognathism served as a con-
trol group. Research diagnostic criteria for temporo-
mandibular disorders was used in order to assess the 
clinical diagnosis of TMD (Axis I) and to estimate de-
pression, somatization and patient’s disability related 
to chronic pain (Axis II). Results. The overall preva-
lence of TMD was not significantly different between 
the groups. Myofascial pain was significantly higher, 
while arthralgia, arthritis and arthrosis was signifi-
cantly lower in the orthognathic group compared with 
the controls (90.5% vs 50.0%, 0.0% vs 27.8%, respec-
tively) (p < 0.05). Females in orthognathic surgery 
group showed higher prevalence of TMD (p < 0.05) 
and myofascial pain (p < 0.01) and increased level of 
chronic pain (p < 0.05) in comparison with post-oper-
ative males. No significant difference in chronic pain, 
somatization and depression scores was found be-
tween investigated groups. With respect to presence of 
TMD within the groups depression was higher in un-
treated subjects with dysfunction (p < 0.05). Conclu-
sion. Prevalence of TMD immediately after comple-
tion of orthodontic-surgical treatment for mandibular 
prognathism is similar to frequency of dysfunction in 
untreated subjects, is significantly higher in females 
and is most commonly myogenic. Furthermore, fe-
males show an increased level of chronic pain post-

operatively. Somatization and depression levels do not 
differ between patients with corrected prognathism 
and untreated prognathic patients.

Pehar M, Vukoja I, Rozić D, Mišković J. 
Spontaneous diaphragmatic rupture related to 
local invasion by retroperitoneal liposarcoma. Ann 
R Coll Surg Engl. 2012 Jan;94(1):e18-9.

University Hospital Mostar, Mostar, Bosnia and 
Herzegovina.

We report a case of the female patient who was ad-
mitted to the hospital because of syncope experienced 
while climbing stairs. Diagnostic workup raised the 
suspicion of a right diaphragmatic rupture that was 
eventually confirmed by surgery (right-sided tho-
racotomy). Surgery also revealed tissue protruding 
through the rupture site from within the retroperito-
neum that was proven subsequently to be a dediffer-
entiated liposarcoma. Second surgery was performed 
to completely remove the liposarcoma tissue and 
repair a coincident old right lumbar region hernia. 
The patient recovered fully. Spontaneous rupture of 
the diaphragm is rare and this is especially true for 
the right hemidiaphragm. We report the first case of 
diaphragmatic rupture caused by local infiltration by a 
retroperitoneal liposarcoma. This and similar reports 
emphasise that in cases with high clinical suspicion of 
diaphragmatic rupture, diagnosis should be pursued 
even in the absence of a preceding traumatic event. 

Petrić I, Helić A, Avdić EA. Evolution of process 
parameters and determination of kinetics for co-
composting of organic fraction of municipal solid 
waste with poultry manure. Bioresour Technol. 
2012 Aug;117:107-16. Epub 2012 Apr 26.

Department of Process Engineering, Faculty of 
Technology, University of Tuzla, Univerzitetska 8, 
Tuzla, Bosnia and Herzegovina.

This study aimed to monitor the process parameters 
and to determine kinetics in composting of organic 
fraction of municipal solid waste (OFMSW) and 
poultry manure. The experiments were carried out 
with three different mixtures. The results showed that 
the mixture 60% OFMSW, 20% poultry manure, 10% 
mature compost and 10% sawdust provided the most 
appropriate conditions for composting process. Using 
nine kinetic models and nonlinear regression method, 
kinetic parameters were estimated and the models 
were analyzed with four statistical indicators. Kinetic 
models with four measured variables proved to be bet-
ter than models with less number of measured vari-
ables. The number of measured experimental variables 
influences kinetics more than the number of kinetic 
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parameters. Satisfactory fittings of proposed kinetic 
model to the experimental data of OM were achieved. 
The model is more suitable for data obtained from 
composting of mixtures with much higher percentage 
of OFMSW than percentage of poultry manure.

Ristić S, Lukić L, Maksimović Ž, Marić S, Marić V, 
Kovačević M, Trifunović D, Pavlović D, Mijatović 
S, Marinković J, Đukanović L. High prevalence 
of risk factors for chronic kidney disease in 
Balkan endemic nephropathy foci. Ren Fail. 
2012;34(4):467-71. Epub 2012 Feb 24.

Foča Medical Faculty, University of East Sarajevo, 
Sarajevo, Bosnia and Herzegovina.

BACKGROUND/AIMS: The aim of this study was to 
find out the prevalence of the most frequent risk fac-
tors for chronic kidney disease (CKD) and the preva-
lence of urinary abnormalities in adult inhabitants of 
three Balkan endemic nephropathy (BEN) villages 
near Bijeljina, Bosnia and Herzegovina. METHODS: 
The survey consisted of an interview, blood pressure 
measurement, and urine dipstick test for proteinuria, 
hematuria, and glycosuria. RESULTS: The study in-
volved 1625 (739 males, aged 51 ± 16 years) subjects: 
319 (19.6%) with positive family history for BEN, 585 
(36%) with hypertension, 604 (37.2%) above 60 years, 
146 (9%) with diabetes, and 566 (34.8%) with none of 
these risk factors. Proteinuria was present in 6.2-7.1% 
of the subjects with risk factors for CKD but in 3.4% 
of those without risk factors. Systolic blood pressure 
and BEN in brother/sister were found to be signifi-
cant variables associated with proteinuria, but female 
gender and history of kidney disease with hematuria. 
CONCLUSION: In addition to a family burden for 
BEN, other risk factors for CKD were highly prevalent 
in BEN villages of the Bijeljina municipality. The fre-
quency of proteinuria was higher in the at-risk group 
than in the group without risk factors and increased 
with the number of risk factors.

Sekulić D, Ostojić M, Ostojić Z, Hajdarević B, 
Ostojić Lj. Substance abuse prevalence and its 
relation to scholastic achievement and sport 
factors: An analysis among adolescents of the 
Herzegovina-Neretva Canton in Bosnia and 
Herzegovina. BMC Public Health. 2012 Apr 
5;12(1):274. [Epub ahead of print]

BACKGROUND: Substance abuse among adolescents 
is a major public health and social problem. However, 
studies rarely investigate the relationships between 
substance abuse, educational achievement and sport 
factors. Substance abuse is an even more significant 
problem in societies that have experienced trauma, 
such as Bosnia and Herzegovina, which have had re-

cent wars. The aims of this study were to investigate 
substance abuse among adolescents in Bosnia and 
Herzegovina and to study the potential gender-specific 
relationships between a) sport factors (physical activ-
ity/exercise/athletic participation) and substance abuse 
and b) scholastic achievement and substance abuse. 
METHODS: Our sample consisted of 1,032 adolescents 
who were 17 to 18 years old (435 boys and 597 girls) and 
who were in the final grade of high school. These sub-
jects were randomly selected from the territory of Her-
zegovina-Neretva Canton of Bosnia and Herzegovina. 
Retrospective testing was performed using an extensive 
self-administered questionnaire. The questionnaire in-
cluded questions involving topics such as sociodemo-
graphic variables, scholastic variables, sport factors, and 
substance abuse data (smoking habits, drugs consump-
tion and alcohol consumption using the AUDIT ques-
tionnaire). Descriptive statistics, frequencies, analyses 
of the differences and correlational analyses were per-
formed. RESULTS: Our results found that greater than 
one-third of the boys and one-fourth of the girls were 
daily smokers, and almost half of the boys and one-fifth 
of the girls practiced harmful drinking; other drugs 
(i.e. heroin, cocaine, amphetamines, etc.) were rarely 
consumed. Boys dominated in sport factors, whereas 
girls were more successful in scholastic achievement. 
Approximately 23% of the boys and 6% of the girls 
reported that they practiced harmful drinking and 
smoked simultaneously. Educational failure, which was 
defined as having one or more negative grades at the 
end of the last two school years, was identified in 20% 
of the boys and 9% of the girls. In both genders, sub-
stance abuse was negatively correlated with educational 
achievement, and half of those students who failed 
educationally reported daily smoking. Among the girls 
who experienced education failure, 33% were smok-
ers, and 22% practiced harmful drinking. Sport factors 
were weakly correlated with substance abuse in boys; 
thus, we could not support the hypothesis that sports 
are a protective factor against substance abuse among 
male adolescents. In girls, participation in team sports 
was related with a higher incidence of smoking, but 
there was no evidence of sport factors having an influ-
ence on the consumption of alcohol. CONCLUSION: 
In this study, the incidence of smoking and the con-
sumption of alcohol were alarmingly high. These find-
ings demonstrate the need for intervention programs 
to address these issues. These problems are particu-
larly important, considering that substance abuse has 
a negative impact on educational achievement among 
boys and girls, and sport factors have not been found 
to be protective factors against substance abuse.

Smajlović L, Davoren J, Heyman P, Cochez C, 
Haas C, Maake C, Hukić M. Development and 
optimization of a PCR assay for detection of 
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Dobrava and Puumala hantaviruses in Bosnia and 
Herzegovina. J Virol Methods. 2012 Jun;182(1-
2):37-42. Epub 2012 Mar 13.

International Commission on Missing Persons, 
Sarajevo, Bosnia and Herzegovina. 

Hantavirus-specific serology tests are the main diag-
nostic technique for detection of hantavirus infec-
tion in Bosnia and Herzegovina. In order to enhance 
hantavirus infections monitoring a sensitive PCR 
based assay was developed to detect Dobrava (DOBV) 
and Puumala (PUUV) hantaviruses. Nested primer 
sets were designed within three different regions of 
the viral RNA (S and M segment of DOBV and M seg-
ment of PUUV) based on highly similar regions from 
a number of different European hantavirus strains. 
Assay conditions were optimized using cell cultures 
infected with DOBV Slovenia, PUUV Sotkamo and 
PUUV CG 18-20. This sensitive and specific assay has 
proven to be useful for detection of both Puumala and 
Dobrava hantaviruses.

Šimić D, Šitum M, Marijanović I, Hadžigrahić N. 
Most common skin tumours in correlation with solar 
ultraviolet radiation in the area of West Herzegovina. 
Coll Antropol. 2011 Dec;35(4):1129-34.

University of Mostar, Mostar University Clinical 
Hospital, Department for Dermatology and 
Venerology, Mostar, Bosnia and Herzegovina

Incidence rate of skin tumours, both, non-melanoma 
and melanoma, is increasing nowadays. Various etio-
logical factors are of relevance for the occurrence of 
the diseases. The solar radiation, as well, long-term ex-
posure to ultraviolet (UV) radiation, have the greatest 
impact on development of these skin tumours. Non-
melanoma skin tumours, Basal Cell Carcinoma (BCC) 
and Squamous Cell Carcinoma (SCC), are the most 
common skin tumours in humans, and usually devel-
op on the chronically photo-exposed areas. As for the 
Malignant Melanoma (MM), one of the most aggres-
sive skin tumours, the exposure to solar radiation also 
plays an important role. This study investigates the cor-
relation between the skin tumours and UV radiation 
in the area of West Herzegovina, on the sample of 1676 
patients. It presents the occurrence of skin tumours in 
the period from 1997 to 2003. The study investigates 
the incidence and the risk factors separately for every 
skin tumour which can be etiologically related to the 
occurrence of skin tumours and UV radiation: occu-
pation, exposure to UV radiation, skin type, and fam-
ily history on malignan tumours within the patient’s 
family. The exact incidence rate of non-melanoma and 
melanoma skin tumours in Bosnia and Herzegovina is 
still unknown, for the reason that the united National 
Cancer Register does not exist yet.

Tahirović E, Begić H, Tahirović H, Varni JW. 
Quality of life in children after cardiac surgery 
for congenital heart disease. Coll Antropol. 2011 
Dec;35(4):1285-90.

University of Sarajevo, Sarajevo University Clinical 
Center, Heart Center, Sarajevo, Bosnia and 
Herzegovina.

The aim of this study was to assess the quality of life 
children after cardiac surgery for congenital heart dis-
ease (CHD) and to compare these results with healthy 
children. To assess the quality of life children after sur-
gery for CHD we performed a cross-sectional study 
of 114 patients who were patients at the Department 
of Paediatrics in Tuzla, between the ages of 2 and 18 
years, of both sexes, and with one of their parents. 
We used the “PedsQL 4.0 Generic Core Scales”, with 
both child self-report and parent proxy-reports. By 
self assessment, the PedsQL total scores for quality of 
life were statistically significantly different between 
children after cardiac surgery for ages 13 to 18 years 
and healthy children, while by parent report PedsQL 
total scores were statistically significantly different 
between children after cardiac surgery for ages 5 to 7 
years and healthy children. By self assessment, chil-
dren after cardiac surgery for ages from 5 to 7 and 13 
to 18 years reported that they have a statistically sig-
nificantly lower quality of life in the segment school 
functioning compared to the healthy children. By 
parental assessment, children after cardiac surgery 
for ages 2 to 4, 5 to 7 and 8 to 12 years have a statisti-
cally significantly lower quality of life in the segments 
of physical and psychosocial health, emotional, social 
and school functioning. The results of our study indi-
cate that children after cardiac surgery for CHD by self 
and parent assessment have a lower quality of life than 
healthy children.

Tahirović H, Toromanović A, Tahirović E, 
Begić H, Varni JW. Health-related quality of life 
and metabolic control in children with type 1 
diabetes mellitus in Bosnia and Herzegovina. Coll 
Antropol. 2012 Mar;36(1):117-21.

University Clinical Centre Tuzla, Department 
for Research and Education, Tuzla, Bosnia and 
Herzegovina

The primary objective of the study was to examine 
the relationship between generic and disease-specific 
HRQOL scores and metabolic control in children with 
Type 1 Diabetes Mellitus (T1DM). This cross-sectional 
study included 65 consecutive children between ages 
5 and 18 years with T1DM. According to their values 
of glycosylated hemoglobin (HbA(1C)), the children 
were assigned to one of two groups. In Group 1 (N 
= 21) were the children with HbA(1C) values < 8% 
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(good to moderate metabolic control) and Group 2 (N 
= 44) were children with > 8% (poor metabolic con-
trol). To evaluate generic and disease-specific HRQOL 
scores in children with T1DM in relation to metabolic 
control, we used the PedsQL 4.0 Generic Core Scales 
and the PedsQL 3.0 Diabetes Module. The patients in 
Group 1, by pediatric patient self-report and parent 
proxy-report, had statistically better disease-specific 
HRQOL scores on the diabetes symptoms, treatment 
barriers, treatment adherence and worry domains in 
comparison with Group 2. We also found significant 
correlations between the total generic HRQOL scores 
and HbA(1C) for both parent proxy-reports’ Spear-
man’s coefficient of rank correlation rho = -0.257; p 
= 0.0412 and pediatric patients’ Spearman’s coefficient 
of rank correlation rho = -0.269; p = 0.0313. The cur-
rent findings suggest that poor glycemic control in 
children with T1DM is associated with lower generic 
and disease-specific HRQOL scores in developing and 
transitional countries.

Vranić S, Bender R, Palazzo J, Gatalica Z. A 
review of adenoid cystic carcinoma of the breast 
with emphasis on its molecular and genetic 
characteristics. Hum Pathol. 2012 Apr 18. [Epub 
ahead of print]

Department of Pathology, Clinical Center of the 
University of Sarajevo, Sarajevo, Bosnia and 
Herzegovina.

Breast carcinomas that do not express estrogen re-
ceptor α, progesterone receptor, or human epidermal 
growth factor receptor 2 are frequently grouped to-
gether as “triple negative” and considered an aggres-
sive type of breast malignancy; however, this group is 
not homogeneous. Adenoid cystic carcinoma of the 
breast is a rare type of breast cancer with such triple-
negative features and, generally, a more favorable 
clinical course. This comprehensive review describes 
diagnostic, molecular, and clinical features of adenoid 
cystic carcinoma and compares them with those of 
triple-negative breast carcinomas of no special type.

Zerem E. Percutaneous versus endoscopic approach 
in treatment of acute cholecystitis. Gastrointest 
Endosc. 2012 Jan;75(1):226; author reply 226-7.

No abstract available.

Zerem E, Imamović G, Ljuca F, Alidžanović J. What 
is the optimal treatment for appendiceal mass 
formed after acute perforated appendicitis. World J 
Gastroenterol. 2012 Apr 21;18(15):1849-50.

We read with great interest the editorial article by Me-
shikhes AWN published in issue 25 of World J Gas-
troenterol 2011. The article described the advantages 
of emergency laparoscopic appendectomy compared 
with interval appendectomy as a new safe treatment 
modality for the appendiceal mass. The author con-
cluded that the emergency laparoscopic appendecto-
my was a safe treatment modality for the appendiceal 
mass, and might prove to be more cost-effective than 
conservative treatment, with no need for interval ap-
pendectomy. However, we would like to highlight cer-
tain issues regarding the possibility of percutaneous 
catheter drainage to successfully treat the appendiceal 
mass, with no need for appendectomy, too.

Zerem E, Imamović G, Mavija Z. Is irrigation 
necessary during endoscopic necrosectomy of 
pancreatic necroses? Surg Endosc. 2012 Apr 26. 
[Epub ahead of print]

Department of Gastroenterology, University Clinical 
Center Tuzla, Trnovac bb, Tuzla, Bosnia and 
Herzegovina

No abstract available.

Zerem E, Omerović S. Can percutaneous 
cholecystostomy be a definitive management for 
both acute calculous and acalculous cholecystitis? J 
Clin Gastroenterol. 2012 Mar;46(3):251.

No abstract available.

Zerem E, Pavlović-Čalić N, Bevanda M. Is 
minimally invasive retroperitoneal pancreatic 
necrosectomy too aggressive in treating infected 
pancreatic necrosis. Pancreatology. 2011;11(6):610-
1. Epub 2012 Feb 2.

No abstract available.

Zerem E, Sušić A, Pavlović-Čalić N, Haračić B, 
Jovanović P. What is the optimal treatment for 
peripancreatic fluid collections? J Gastrointest 
Surg. 2012 Aug;16(8):1635-6. Epub 2012 Feb 4.

Department of Gastroenterology, University Clinical 
Center Tuzla, Trnovac bb, Tuzla, Bosnia and 
Herzegovina.

No abstract available.

by Nerma Tanović
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Academician Ladislav Ožegović, born in Split, 1921, graduated 
from the Faculty of Veterinary Medicine in Zagreb, in October 
1947. In November 1947, he was elected as an assistant at the Vet-
erinary Medical Clinic in Zagreb, where he earned his Ph.D. in 
1948. Upon his arrival in Sarajevo in 1950, at the newly established 
Faculty of Veterinary Medicine, he became docent for the subject 
of internal diseases in solipeds and carnivores. In 1952, he estab-
lished a Medical Clinic at the Faculty of Veterinary Medicine, which 
he led until 1958. From 1954 to 1978 he worked at the “Dr. Simo 
Milošević” Dermatovenerology department as a mycologist, and 
later as the chief mycologist at the same laboratory. Along with his 
work at various laboratories, he worked as a translator at the Faculty 

of Veterinary Studies in Sarajevo, where he became a professor, and, after retirement, professor 
emeritus. He received his vast education from an international list of universities, from Great 
Britain to The Netherlands, France, Belgium, the United States, Costa Rica, Venezuela and 
Guatemala. He was part of a myriad of international conferences on mycotoxins, while pub-
lishing his work in various periodicals and academic journals; he was also the author of several 
books and university textbooks. From 1956 to 1976 he participated in antimycotic projects in 
suppressing endemic dermatophytes. From 1971, when elected as a fellowof the Department 
of Medical Sciences at the Academy of Sciences and Arts of Bosnia and Herzegovina, profes-
sor Ladislav Ožegović led a number of medical mycology and endemic nephropathy projects; 
in recognition of his achievements gained through these projects, in 1978 he was elected as 
a corresponding member and then as a full member of the Academy of Sciences and Arts of 
Bosnia and Herzegovina. He established a Committee for Medical Mycology and Endemic 
Nephropathy of the Department of Medical Sciences of ANUBiHwhere he engaged a number 
of established, as well as young researchers through collective projects, zealously instilling his 
knowledge into his pupils. In his later years, as the director of the Center for Coordination of 
Medical Research of ANUBiH, he led a number of academic and research projects. From his 
professional, academic, directorial, and tautological accomplishments one may trace the career of 
a true academic visionary of astonishing capabilities, whose research and academic work meant 
so much to the national and international medical community. Due to his great enthusiasm, al-
truism, and an undying pursuit for teaching, Academician Ladislav Ožegović will remain dear to 
many generations of students, colleagues, and friends. His work will continue to inspire his fellow 
scholars in their academic and medical endeavors. The death of academician Ladislav Ožegović 
is a huge loss to the Department of Medical Sciences and the Academy of Sciences andArts of 
Bosnia and Herzegovina.
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Born in Travnik in 1929, academician Srećko Šimić graduated 
from the Faculty of Medicine, University of Sarajevo in 1954, and 
completed his specialization exam in gynaecology and obstetrics 
in 1961 at the Clinic for Gynaecology and Obstetrics in Sarajevo. 
In 1968 academician Srećko Šimić began his academic career in 
habilitation, defending his doctorate dissertation in 1972. There 
followed a period of active training and professional development 
in the field of gynaecology at clinics in Ljubljana, Graz, Vienna, 
Munich, Hamburg, Kiel, Stockholm, London and Oxford. He be-
gan his teaching career in 1961 when he was elected assistant in 
the Department of Obstetrics and Gynaecology, then in 1968 he 
was elected assistant professor, in 1974 associate professor and full 

professor in 1982. From 1974 to 1994 he worked as the director of the gynaecology/obstetrics 
clinic in Sarajevo during which period the clinic proved to be among the leading medical cen-
tres in Europe, delivering around 10 000 newborns annually and performing thousands of gyn-
aecological surgeries. In his time at the clinic, academician Srećko Šimić introduced modern 
methods of diagnostics and therapeutics. He introduced a number of abdominal and vaginal 
operations, of which vaginal surgery for cervical cancer is especially significant. He was the first 
who introduced culdoscopy and laparoscopy into clinical practice to the territory of the former 
Yugoslavia (1962). From 1984 his devotion to the artificial insemination project resulted in the 
clinic’s first successful artificial pregnancy in 1990, making the Sarajevo Clinic the third in Yu-
goslavia to do so. As a member of several gynaecological/obstetrical associations, academician 
Srećko Šimić actively participated in myriad conferences and symposiums around the world 
as well as domestic gatherings of international repertoire. Upon his retirement in 1998, after 
40 years of active work, he was honoured as professor emeritus by the University of Sarajevo. 
From 1998 he worked as a consultant at the gynaecologic/obstetrics branch at the “Prim. dr. Ab-
dulah Nakaš” General Hospital in Sarajevo. From 2003 he was the acting head of the department 
for gynaecology, childbirth, and health care at the Faculty of Health Studies, University of Mostar, 
where he was active until the very end. In 2002 he was elected as a corresponding member of 
ANUBiH, and in 2008 he became a full member; during his time in ANUBiH he organized three 
symposiums on the topics of gynaecology and perinatology. During his extensive career he was 
the author of seven books, co-author of ten, and published 198 articles in various journals. In 
addition to his professional activities, professor Srećko Šimić was a good father to his sons, who 
were his pride. As a doctor-gynaecologist he was always willing to help those patients who had 
gynaecological problems as well as his colleagues. He left a constellation of other young and now 
even senior gynaecologists, physicians who had the good fortune and honour to learn from 
professor Srećko Šimić.

Obituary
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sophical, ethical, or social aspects of the health profession or biomedical sciences, (4) critical reviews, 
(5) statistical compilations, (6) descriptions of evaluation of methods or procedures, (7) case reports, 
and (8) images in clinical medicine. The fields covered include basic biomedical research, clinical and 
laboratory medicine, veterinary medicine, clinical research, epidemiology, phramacology, public health, 
oral health, and medical information.  

Manuscript submission

Manuscript can be submitted by post to the following address:

Academy of Sciences and Arts of Bosnia and Herzegovina
Department of Medical Sciences 
(for Acta Medica Academica) Attn: N. Tanović
Bistrik 7
71000 Sarajevo
Bosnia and Herzegovina

or electronically, as an email attachment, to the address: amabih@anubih.ba 

Submission of the manuscript by post has to include 1 copy of the paper version of the manuscript 
accompanied by an electronic version (CD-ROM). The electronic copy has to match the paper copy 
exactly. All parts of the manuscript, including title page, abstract, text, tables, figures, etc., have to be 
available in electronic format. The recommended formats are: Microsoft Word, Excel, JPEG, GIF, TIFF. 
Always keep a backup copy of the electronic file for reference and safety. All electronically submitted files 
are to be scanned by the authors for viruses immediately prior to submission with appropriate current 
software, and submitted in good faith that the files are free of viruses. 

Make sure your contact address information is clearly visible on the outside of all packages you are 
sending (cover letter, manuscript, disks, etc.). 
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Cover letter
Manuscripts must be accompanied by a cover letter, which should include the following information:

• A statement that the paper has not been sent to or accepted for publication in any other  journal;
• A statement of financial or other relationships that might lead to a conflict of interest, if that 

information is not included in the manuscript itself; Conflict of Interest Statement is available at 
www.anubih.ba/ama;

• A statement that the manuscript has been read and approved for publication by all authors;  
• Copies of all permissions to reproduce published material, to use illustrations or report informa-

tion about identifiable people;
• Opinion of the authors about the category of the article;
• Contact information and addresses of three potential reviewers, as well as names of the persons 

you would not like to be reviewers of your manuscript;
• A statement of authorship by all listed authors about their contribution in the drafting of the 

paper which needs to include the text in accordance with one of the following sentences: (a) A 
substantial contributions to the conception and design, acquisition of data, or analysis and inter-
pretation of data; (b) Drafting the article or revising it critically for important intellectual content; 
(c) Final approval of the version to be published. (eg. Authors’ contributions: Conception and 
design: MK and OG; Acquisition, analysis and interpretation of data: MK and GL; Drafting the 
article MK; Revising it critically for important intellectual content: GL and OG)

Copyright assignment
All authors must complete and sign the Copyright Assignment form upon acceptance of the manuscript 
and return it to the editorial office. The Copyright Assignment form can be found at www.anubih.ba/
ama. Accepted papers will not be sent for publication until this form has been completed and submitted.

Manuscript preparation

Manuscripts have to be written according to the rules stated in “Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals”. The full document is available from www.icmje.org 

Language. Manuscripts must be written in clear, concise, grammatical English. Authors from non-
English speaking countries are requested to have their text translated by a professional, or thoroughly 
checked by a native speaker with experience in writing scientific and medical manuscripts in English. 
Revision of the language is the responsibility of the author. All manuscripts should be spellchecked using 
a Microsoft Word or Dorland’s spellchecker before they are submitted. Spelling should be US English or 
British English, but not a mixture. On the grounds of poor English manuscripts may be sent back to an 
author for rewriting or language correction. 

Font and spacing. The manuscript should be prepared in Microsoft Word format (for PC, 6.0 or a lat-
er version). Paper version should be typewritten on white bond paper of A4 size, with margins 3 cm each. 
Write on one side of each sheet, using a font not smaller than 12 points, preferably Times New Roman or 
Arial. All pages must be numbered. Prepare texts with double spacing (except those of tables, which are 
made with table tools in Word or in Excel). Double spacing of all portions of the manuscript (including 
the title page, abstract, text, acknowledgments, references, and legends), makes it possible for editors and 
reviewers to edit the text line by line, and add comments and queries, directly on the paper copy.  

Length. The length of a manuscript depends on its type. On the title page, author should  specify 
total word count and/or character count. Microsoft Word can count them for you. With double spacing 
(2000 characters with spaces per page), the limits are as follows:  

– Review - up to 24 pages (maximum count 48000 characters with spaces), 
– Original research or clinical report - up to 20 pages (maximum count 40000 characters with 

spaces), 
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– Statistical and methodological compilations – up to 16 pages (maximum count 32000 charac-
ters with spaces),

– Case reports and letters – up to 3 pages (maximum count 6000 characters with spaces), 
– Images in clinical medicine – maximum 4 figures, the text of the legend up to 250 words (maxi-

mum count 1900 characters with spaces), up to 3 authors and no more than two references.
Electronic copy. Please observe the following instructions when preparing the electronic copy: (1) 

label the disk with the name of the author and the title of the article; (2) ensure that the written text is 
identical to the electronic copy; (3) arrange the main text as a single file; do not split it into smaller files; 
(4) only when necessary, use italic, bold, subscript, and superscript formats; do not use other electronic 
formatting facilities; (5) do not use the hyphen function at the end of lines; (6) avoid the use of footnotes; 
(7) distinguish the numbers 0 and 1 from the letters O and l; (8) avoid repetition of data in the tables, 
figures and text. Please indicate the software programs used to generate the files. Acceptable program 
files include MS Word, Excel, JPEG, GIF, TIFF. (Please do not send PDF files).

Organization of the text. The text of original articles is usually divided into sections with the 
following headings: Introduction, Materials (Patients) and methods, Results, Discussion and Conclu-
sion. This structure is not simply an arbitrary publication format, but rather a direct reflection of the 
process of scientific discovery. Long articles may need subheadings within some sections (especially the 
Results and Discussion sections) to clarify their content. Other types of articles, such as case reports, re-
views, and editorials, are likely to need other more flexible structure of the text. If possible, use standard 
abbreviations. Non-standard abbreviations should be defined when first used in the text.

Title page (the first page)
The title page should carry the following information:

1. Type of the article.
2. Title of the article, which should be as short and concise as possible. Authors should include all 

information in the title that will make electronic retrieval of the article both sensitive and specific.
3. A short title (up to 50 characters with spaces), which will appear in the heading of an article in the 

journal.
4. Authors’ names and institutional affiliations (full first name followed by family name, separated 

by a comma from the next name; using Arabic numerals in superscript format relate names and 
institutions). 

5. The name of the department(s) and institution(s) to which the work should be attributed.
6. Corresponding authors. The name, mailing address, telephone and fax numbers, and e-mail ad-

dress of the author responsible for correspondence about the manuscript. The name and address 
of the author to whom requests for reprints should be addressed (if different from the corre-
sponding author), or a statement that reprints will not be available from the authors.

7. Specify sources of support in the form of grants, equipment, drugs, or others, if any and a state-
ment about existence or non-existence of the conflict of interests.

8. Total number of pages, words and characters with spaces (Microsoft Word enables the simple 
acquisition of these data), number of figures and tables. A word count for the text only (excluding 
abstract, acknowledgments, figure legends, and references) allows editors and reviewers to assess 
whether the information contained in the paper warrants the amount of space devoted to it, and 
whether the submitted manuscript fits within the journal’s word limits. A separate word count for 
the Abstract is also useful for the same reason.

Second page

Abstract and Key Words are written on the second page. Because abstracts are the only substantive por-
tion of the article indexed in many electronic databases, and the only portion many readers read, authors 
need to be careful that abstracts reflect the content of the article accurately. 
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An abstract (up to 250 words), without authors’ names and institutional affiliations. Its structure 
should be similar to that of the text. For original articles, the abstract needs to have the structure with 
the following subtitles: Objective, Materials and methods, Results and Conclusion.  Abstract for review 
articles and case reports also needs to have up to 250 words and does not have to be structured, but it has 
to have a Conclusion.  Following the abstract, authors provide, and identify as such, 3 to 5 key words or 
short phrases that capture the main topics of the article. The key words should not repeat the title of the 
manuscript. Terms from the Medical Subject Headings (MeSH) list of Index Medicus should be used;  
MeSH terms are available from: www.nlm.nih.gov/mesh/

Third page

Should carry the manuscript of article. Text should be under the following headings:
Introduction. Needs to be short and to specify to the reader, clearly and with arguments, reasons 

for the research presentation, and the novelties that the article brings. In Introduction maximum 3 to 
4 pertinent and directly related works need to be cited. At the end of Introduction, an author needs to 
clearly specify the set aim of the research.

Methods. This part needs to provide the following information: selection and description of par-
ticipants, precise technical information about all methods (describe the methods, apparatus, and proce-
dures in sufficient detail to allow other workers to reproduce the results; give references to established 
methods, including statistical methods; identify precisely all drugs and chemicals used, including gener-
ic names, doses, and routes of administration and other specificities related to the presented research). 
Upon reporting about humane experiments, an author needs to indicate if the used procedures were 
in accordance with the Declaration of Helsinki from 1975 and its amendments from 1983. In addition, 
there needs to be stated if and which ethical committee gave consent for carrying out the research. A 
separate subtitle is Statistical Analysis. Authors need to indicate all statistical tests that were used. In ad-
dition, there needs to be stated the level of significance selected beforehand (P), that is which value P the 
authors considered to be statistically important (ex. 0.05 or 0.01, or some other). The results should be 
stated with pertaining confidence intervals (CI).

The editorship recommends to the authors to follow STARD instructions published in 2003 in the 
researches of diagnostic accuracy. At the end of the paragraph authors need to state which computer sta-
tistical program they have been using, as well as indicate the manufacturer and version of the program.

Results. Present your results in logical sequence in the text, tables, and illustrations, giving the main 
or most important findings first. Restrict tables and figures to those needed to explain the argument 
of the paper and to assess its support. Use graphs as an alternative to tables with many entries; do not 
duplicate data in graphs and tables. The text must contain a clear designation as to where the tables and 
illustrations are to be placed relative to the text. Do not duplicate data by presenting it in both a table 
and a figure.

Discussion. Emphasize the new and important aspects of the study and the conclusions that fol-
low from them. Do not repeat in detail data or other material given in the Introduction or the Results 
section. For experimental studies it is useful to begin the discussion by summarizing briefly the main 
findings, then explore possible mechanisms or explanations for these findings, compare and contrast the 
results with other relevant studies, state the limitations of the study, and explore the implications of the 
findings for future research and for clinical practice.

Conclusion. Link the conclusions with the goals of the study but avoid unqualified statements and 
conclusions not adequately supported by the data. In particular, authors should avoid making statements 
on economic benefits and costs unless their manuscript includes the appropriate economic data and 
analyses. Avoid claiming priority and alluding to work that has not been completed. State new hypoth-
eses when warranted, but clearly label them as such.

Acknowledge. Anyone who contributed towards the study by making substantial contributions to 
conception, design, acquisition of data, or analysis and interpretation of data, or who was involved in 
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drafting the manuscript or revising it critically for important intellectual content, but who does not meet 
the criteria for authorship. List the source(s) of funding for the study and for the manuscript preparation 
in the acknowledgements section. 

References. Need to be on a separate page. Small numbers of references to key original papers will 
often serve as well as more exhaustive lists. Avoid using abstracts as references. References to papers ac-
cepted but not yet published should be designated as “in press” or “forthcoming”; authors should obtain 
written permission to cite such papers as well as verification that they have been accepted for publica-
tion. If the paper has been published in electronic form on PubMed the confirmation of acceptance is not 
needed. Information from manuscripts submitted but not accepted should be cited in the text as “unpub-
lished observations” with written permission from the source. Avoid citing a “personal communication” 
unless it provides essential information. For scientific articles, authors should obtain written permission 
and confirmation of accuracy from the source of a personal communication.

References should be numbered consecutively in the order in which they are first mentioned in the 
text. Identify references in text, tables, and legends by Arabic numerals in parentheses at the end of a 
sentence. Use the same number in the reference list. References cited only in tables or figure legends 
should be numbered in accordance with the sequence established by the first identification in the text of 
the particular table or figure. 

The titles of journals should be abbreviated according to the style used in Index Medicus. Consult the 
list of Journals Indexed for MEDLINE, published annually as a separate publication by the National Li-
brary of Medicine (available from: www.nlm.nih.gov/tsd/serials/lij.html). Examples of references please 
see on the following pages.

Tables. Need to be submitted separate from the main text. The preferred software for tables is Micro-
soft Excel (save each table in a file with single worksheet). Only tables made with table tools in Microsoft 
Word are acceptable. For the paper version, type or print each table on a separate sheet of paper. Number 
tables consecutively in the order of their first citation in the text. Use Arabic numerals. Each table needs 
to have an explanatory title. Place the title above the table. Give each column a short or abbreviated head-
ing. Also, visibly indicate the position of each table in the text, using its assigned numeral at the end of 
the sentence which is relevant to the table(s). Tables should be positioned in the text where the author 
feels is appropriate but the Editor reserves the right to re-organize the layout to suit the printing process. 
Authors need to place explanatory matter in footnotes, not in the heading. Explain in footnotes of the 
table all nonstandard abbreviations. For footnotes use the following symbols, in sequence: *, †, ‡, §, ||, 
¶, **, ††, ‡‡. Identify statistical measures of variations, such as standard deviation and standard error of 
the arithmetic mean. Be sure that each table is cited in the text. If you use data from another published or 
unpublished source, obtain permission and acknowledge them fully.

Figures (illustrations: diagram, photograph, photomicrograph, radiograph, drawing, sketch, picture, 
outline, design, plan, map, chart, etc.). Need to be submitted separate from the main text. They need to 
be submitted as photographic quality digital prints or, exceptionally, as professionally drawn and photo-
graphed original illustrations. Figures should be in a digital format that will produce high quality images. 
Formats recommended include: JPEG, GIF, TIFF, Microsoft Word, Excel. Sending original photographs 
and slides is permissible when they cannot be digitized without professional help. In this case, send an 
explanation in the cover letter. Using Arabic numerals, number figures consecutively in the order of their 
first citation in the text. Also, visibly indicate the position of each figure in the text, using its assigned 
numeral in parentheses. Figures should be positioned in the text where the author feels is appropriate but 
the Editor reserves the right to re-organize the layout to suit the printing process.

Supply a legend for each figure. Titles and detailed explanations belong in the legends, however, 
not on the figures themselves. Figures should be made as self-explanatory as possible. Letters, num-
bers, and symbols on figures should therefore be clear and even throughout, and of sufficient size that 
when reduced for publication each item will still be legible. Photomicrographs should have internal scale 
markers. Symbols, arrows, or letters used in photomicrographs should contrast with the background. If 
photographs of people are used, either the subjects must not be identifiable or their pictures must be ac-
companied by written permission to use the photograph.
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Legends for Figures need to be included in the main manuscript text file, on a separate page - imme-
diately following the references. Type or print out legends using double spacing. 

For each figure, the following information should be provided: figure number (in sequence, using 
Arabic numerals - i.e. Figure 1 or Fig. 1); title of the figure; all necessary explanations. When symbols, 
arrows, numbers, or letters are used to identify parts of the illustrations, identify and explain each one 
clearly in the legend. 

Units of measurement
Measurements of length, height, weight, and volume should be reported in metric units (meter, kilo-
gram, or liter) or their decimal multiples. Temperatures should be in degrees Celsius. Blood pressures 
should be in millimeters of mercury, unless other units are specifically required by the journal.

Abbreviation, Acronyms and Symbols
If possible for metric units use standard abbreviations.  Non-standard abbreviations should be defined 
when first used in the text.  

Sample references

Articles in journals

Standard journal article (List the first six authors followed by et al.): 
Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl 
J Med. 2002;347(4):284-7.

More than six authors: 
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation of inter-
stitial excitatory amino acid concentrations after cortical contusion injury. Brain Res. 2002;935(1-
2):40-6.

Organization as author: 
Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in partici-
pants with impaired glucose tolerance. Hypertension. 2002;40(5):679-86.

No author given: 
21st century heart solution may have a sting in the tail. BMJ. 2002;325(7357):184.

Volume with supplement: 
Geraud G, Spierings EL, Keywood C. Tolerability and safety of frovatriptan with short- and long-
term use for treatment of migraine and in comparison with sumatriptan. Headache. 2002;42(Sup-
pl 2):S93-9.

Issue with supplement: 
Glauser TA. Integrating clinical trial data into clinical practice. Neurology. 2002;58(12 Suppl 
7):S6-12.

Issue with no volume: 
Banit DM, Kaufer H, Hartford JM. Intraoperative frozen section analysis in revision total joint 
arthroplasty. Clin Orthop. 2002;(401):230-8.
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Letters or abstracts: 
Tor M, Turker H. International approaches to the prescription of long-term oxygen therapy [let-
ter]. Eur Respir J. 2002;20(1):242. ; Lofwall MR, Strain EC, Brooner RK, Kindbom KA, Bigelow 
GE. Characteristics of older methadone maintenance (MM) patients [abstract]. Drug Alcohol 
Depend. 2002;66 Suppl 1:S105.

Article republished with corrections: 
Mansharamani M, Chilton BS. The reproductive importance of P-type ATPases. Mol Cell Endo-
crinol. 2002;188(1-2):22-5. Corrected and republished from: Mol Cell Endocrinol. 2001;183(1-
2):123-6.

Article with published erratum: 
Malinowski JM, Bolesta S. Rosiglitazone in the treatment of type 2 diabetes mellitus: a critical re-
view. Clin Ther. 2000;22(10):1151-68; discussion 1149-50. Erratum in: Clin Ther 2001;23(2):309.

Article published electronically ahead of the print version: 
Yu WM, Hawley TS, Hawley RG, Qu CK. Immortalization of yolk sac-derived precursor cells. 
Blood. 2002 Nov 15;100(10):3828-31. Epub 2002 Jul 5.

Books and other monographs

Personal author(s): 
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: 
Mosby; 2002.

Editor(s), compiler(s) as author: 
Gilstrap LC 3rd, Cunningham FG, VanDorsten JP, editors. Operative obstetrics. 2nd ed. New 
York: McGraw-Hill; 2002.

Organization(s) as author: 
Royal Adelaide Hospital; University of Adelaide, Department of Clinical Nursing. Compendium 
of nursing research and practice development, 1999-2000. Adelaide (Australia): Adelaide Uni-
versity; 2001.

Chapter in a book: 
Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vogel-
stein B, Kinzler KW, editors. The genetic basis of human cancer. New York: McGraw-Hill; 2002. 
p. 93-113.

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

Dissertation: 
Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [disserta-
tion]. Mount Pleasant (MI): Central Michigan University; 2002.

Other published material

Newspaper article: 
Tynan T. Medical improvements lower homicide rate: study sees drop in assault rate. The Wash-
ington Post. 2002 Aug 12;Sect. A:2 (col. 4).
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Dictionary and similar references: 
Dorland’s illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; p. 
675.

Electronic material

CD-ROM: 
Anderson SC, Poulsen KB. Anderson’s electronic atlas of hematology [CD-ROM]. Philadelphia: 
Lippincott Williams & Wilkins; 2002.

Audiovisual material: 
Chason KW, Sallustio S. Hospital preparedness for bioterrorism [videocassette]. Secaucus (NJ): 
Network for Continuing Medical Education; 2002.

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

Monograph on the Internet: 
Foley KM, Gelband H, editors. Improving palliative care for cancer [monograph on the Internet]. 
Washington: National Academy Press; 2001 [cited 2002 Jul 9]. Available from: http://www.nap.
edu/books/0309074029/html/.

Homepage/Web site: 
Cancer-Pain.org [homepage on the Internet]. New York: Association of Cancer Online Resourc-
es, Inc.; c2000-01 [updated 2002 May 16; cited 2002 Jul 9]. Available from: http://www.cancer-
pain.org/.

Part of a homepage/Web site: 
American Medical Association [homepage on the Internet]. Chicago: The Association; c1995-
2002 [updated 2001 Aug 23; cited 2002 Aug 12]. AMA Office of Group Practice Liaison; [about 2 
screens]. Available from: http://www.ama-assn.org/ama/pub/category/1736.html

Database on the Internet: 
Who’s Certified [database on the Internet]. Evanston (IL): The American Board of Medical Spe-
cialists. c2000 - [cited 2001 Mar 8]. Available from: http://www.abms.org/newsearch.asp 






