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When a medical professional becomes a journal editor,
he or she is usually not aware of how special and specific
their position will be. Being an expert in a certain field
and having an academic reputation is usually considered
a qualification for an editorial position. Editors are thus
often surprised when they learn how complex, techno-
logically advanced and regulated the scientific publish-
ing enterprise in medicine is today (1, 2). For editors of
small journals in small scholarly communities, following
the developments in medical publishing is probably more
important than for those in large, prestigious journals
(3). This is because small journals from the so-called sci-
entific periphery not only play a role in communicating
new knowledge, but also provide education and service to
the local community (4-7). In my life as an editor, I have
learned the power of small journals to strengthen the lo-
cal academic community and promote its visibility in the
global academic environment.

Small journals thus provide a door for the local com-
munity to mainstream science and open a window to
global science to see good local research with global
relevance (8, 9). Journals and their editors do this by in-
troducing and following scientific principles and quality
criteria in publishing, which is the best way to educate
researchers at local institutions (1, 2).

With a background of almost twenty years as editor of
a small medical journal, I can give some advice to young
academics who are readers of Acta Medica Academica or
who are thinking of publishing their first research arti-
cle - Acta Medica Academica is a good place to test your
writing skills and publish reports of your research. Work-
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ing with a journal that embraces the highest
international standards in scientific pub-
lishing is an important learning experience
and preparation for publishing in so-called
‘mainstream’ scientific journals with greater
influence and impact.

Working with journal editors, you will
learn about publishing guidelines such as
the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals of the In-
ternational Committee of Medical Journal
Editors (ICMJE) (10, 11). Editors are re-
sponsible for the integrity of the published
research recorded in their journals and have
the obligation to monitor and ensure that
the publication process is fair, timely and
thorough. They will provide you with their
professional and research expertise, gained
from the collective knowledge of larger in-
ternational editorial organizations, such as
the ICM]JE, the World Association of Medi-
cal Editors (WAME), the Council of Science
Editors (CSE), as well as the European As-
sociation of Science Editors (EASE). They
will also be able to provide guidance for
all types of publication disputes or ethical
problems, because the editorial community
is very aware of the detrimental effect such
problems may finally have on health care.
COPE’s ethical flow charts from the Com-
mittee on Publication Ethics (COPE) are
particularly useful as algorithms for editors
to follow when they have an ethical problem
in their journal (12). They are available on
the COPE web-site (http://publicationeth-
ics.org/flowcharts) and are perhaps even
more useful for the authors and their insti-
tutions because they can learn about pro-
cesses in research publishing and the rights
and responsibilities of all stakeholders in
research, from authors and their institutions
to journal editors (1, 2).

They will also learn about the impor-
tance of declaring possible conflicts of in-
terest related to the published work or their
general research work (13-15). Declaration

of conflicts of interest in special forms is
routine practice in most international jour-
nals, and using a common declaration form
both in small and large journals familiarizes
researchers with the complexity of conflicts
and related terminology. Having experi-
enced misunderstandings about conflicts of
interest, the ICMJE has recently developed a
special glossary, which has been translated
into several languages, so that local research
communities and their members can use the
forms adequately to provide a transparent
account of their work (16).

Finally, you will learn the latest devel-
opments in the transparency of clinical
research, which are at the heart of clinical
research in all scientific and geographical
communities. This means that when you
send a report on a clinical trial, you have to
have already registered the essential infor-
mation about the trial in a public register.
The ICMJE requirement for trial registra-
tion (17-19) has been accepted by the World
Health Organization, which has developed
a special portal for trial registries — the In-
ternational Clinical Trials Registry Platform
(http://www.who.int/ictrp/en/). The latest
revision of the World Medical Association
Helsinki Declaration on Ethical Principles
for Medical Research Involving Human
Subjects from 2008 (http://www.wma.net/
en/30publications/10policies/b3/index.
html), also introduced the requirement for
trial registration: “Every clinical trial must
be registered in a publicly accessible data-
base before recruitment of the first subject”
(20). With the most recent opening of the
EudraCT database, European journals and
their editors, including those in Bosnia and
Herzegovina, can make a significant contri-
bution to the process of increasing the trans-
parency of clinical research for the benefit of
the public.

When you publish good articles in a
small journal it is not only an exceptional
opportunity to learn about the medical pub-




lishing process that is so closely related to
academic promotion and research recogni-
tion, but you will also contribute to the vis-
ibility of the journal itself, so that you will
both have great benefits and promote local
research (21).

Conflict of interest: The authors declare that they
have no conflict of interest. This study was not spon-
sored by any external organisation.
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Objective. The influence of Coherent Ultrapulse, TruPulse and Er-
bium: YAG laser skin resurfacing on survival of the skin flaps when
performed simultaneously was evaluated. Material and methods. We
used twelve female Yucatan minipigs in the study. Skin flaps including
paniculus carnosus were raised on the animals’ back. The flaps were
sutured into the defect under tension. We designed 4 experimental
groups: Control-Flaps only, Group 2-Flaps + 4 immediate TruPulse
laser passes, Group 3-Flaps + 2 immediate Coherent UltraPulse laser
passes, Group 4-Flaps - immediate 50]/cm? total fluence with Erbium:
YAG laser. Results. Flap survival in Control group was 98.8%. There
was no flap in Group 2 with complete survival. Survival of the flaps in
Group 2 (Tru-Pulse) ranged from 75-90%, with average flap survival
area of 85.2%. In Group 3 (UltraPulse) all 24 flaps had some area of ne-
crosis. Flap survival in Group 3 ranged from 75-95%, with an average
of 85.6%. In Group 4 (Erbium: YAG) flap survival area ranged from
70-95%, with all 24 flaps with some area of necrosis, with average flap
survival area of 87.3%. There is a significant statistical difference in
flap survival area between groups 2, 3 and 4 versus Control (p<0.001).
Conclusion. The results of our study suggest that laser resurfacing of
skin flaps sutured under tension in the same operative session is det-
rimental for skin flap survival. We also found no significant difference
in flap survival area between TruPulse, Coherent UltraPulse and Er-
bium: YAG laser treated flaps.

Key words: Laser resurfacing, Flaps, Ischemia injury.

Introduction

Rejuvenation of the face is an ever-changing area of aes-
thetic surgery. New technologies, new concepts and ap-
proaches are being introduced constantly. The patho-
physiology of the changes induced in tissues is still being
explored. The combination of different techniques in one
procedure raises the additional question about the effects
they have on tissues when applied concomitantly.
Simultaneous use of chemical peel and deep plane
face-lift has been studied and no complications related to




their combination have been reported (1).
Reports about concomitant use of lasers and
different esthetic procedures are available (2,
3,4, 5, 6), which show no additional compli-
cations arising from the combination of pro-
cedures. Our experimental data suggest that
simultaneous use of pulsed CO, laser resur-
facing on skin flaps sutured under tension is
detrimental for flap survival (7). Although
the perfect method for treating photoaged
skin remains elusive, the search for the best
possible result, while minimizing complica-
tions, is a constant goal.

This study was designed to evaluate in a
systematic and prospective manner the ef-
fects of Coherent UltraPulse, TruPulse and
Erbium: YAG laser resurfacing on skin flaps
sutured under tension when performed si-
multaneously.

Material and methods
Experimental animals

Female Yucatan minipigs were used in this
study. This experimental animal is chosen
because of histologic similarities with hu-
man skin (1, 8). We used twelve animals 3
months of age and 10-15 kg in weight.

Experimental flaps

Skin flaps, including paniculus carnosus (the
flaps simulate deep plane facelift skin flaps),
were raised on each animal’s back. The flaps
were oriented with the base toward the ani-
mal’s spine. Flap size was 2x6 cm (1: 3). Eight
flaps were elevated per animal and the treat-

Table 1 Experimental groups
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ment modality was randomly assigned for
each flap.

The flaps were sutured under tension in
the experimental protocol in order to mimic
clinical practice. During face lift operative
procedures the skin flaps are always sutured
under tension and, in our model, flap ten-
sion was applied in a systematic fashion by
suturing a smaller flap of 2 x 4.5 cm in di-
mension into a defect measuring 2 x 6 cm.
We designed four experimental groups:
Control group, Group 2 (Tru Pulse Laser
resurfaced), Group 3 (Coherent UltraPulse
Laser resurfaced), and Group 4 (Erbium:
Yag Laser resurfaced) (Table 1).

Experimental protocol

Skin flaps with paniculus carnosus were
elevated on the animal’s back as described
above. The usual aseptic technique was fol-
lowed - animal skin preparation with Beta-
dine solution and the use of sterile instru-
ments. One preoperative dose of Ancef 50
mg/kg IM was administered to the animals.
No flaps were elevated over the pelvic or
scapular regions. Hemostasis was obtained
with electrocautery and the flaps sutured in
place with a two-layered 3/0 Vicryl closure.
The distal 1.5 cm of each flap was resected
and then sutured into the original flap defect
under tension to simulate the tension placed
on rhytidectomy flaps. Flap elevation and la-
ser resurfacing was performed with the ani-
mals under general anesthesia.

The laser groups had flaps elevated and

sutured in defects in same manner as the

Experimental groups Flaps Number of flaps
Control Flaps 2x4.5 cmin 2x6 cm defect 24
Tru Pulse Laser resurfaced Flaps 2x4.5 cm + immediate 4 laser passes 24
Coherent UltraPulse Laser resurfaced Flaps 2x4.5 cm + immediate 2 laser passes 24
Erbium: Yag Laser resurfaced Flaps 2x4.5 cm + immediate 50)/cm? fluences laser pass 24
Total 96




Acta Medica Academica 2011;40:4-9

control group. Immediately after insetting,
the flaps were treated with the different la-
sers according to a randomization scheme of
group assignment (Table 2).

Table 2 Randomization scheme

Position front to back

Pig Side
1 2 3 4
1 Left 3 2 4 1
1 Right 1 4 2 3
2 Left 4 1 3 2
2 Right 2 3 1 4
3 Left 1 3 2 4
3 Right 4 2 3 1
4 Left 2 4 1 3
4 Right 3 1 4 2
5 Left 3 1 4 2
5 Right 2 4 1 3
6 Left 1 4 2 3
6 Right 3 2 4 1
7 Left 2 3 1 4
7 Right 4 1 3 2
8 Left 4 2 3 1
8 Right 1 3 2 4
9 Left 2 3 4 1
9 Right 1 4 3 2
10 Left 4 1 2 3
10 Right 3 2 1 4
1 Left 3 4 1 2
1" Right 2 1 4 3
12 Left 1 2 3 4
12 Right 4 3 2 1

1=control group, 2=TruPulse Laser group,
3=Coherent UltraPulse group, 4=Erbium: YAG Laser group.

Laser treatment

Laser skin treatment was delivered using
two different operative CO, and Erbium:
YAG lasers. In Group 2 the Tru-Pulse Laser
System with a 4-mm hand probe was used.
Four laser passes were performed with 500
mJ/cm? of energy to the skin flaps in every

pass. In Group 3 we used a Coherent Ultra-
Pulse with a CPG scanner. We delivered a
fluence of 300 mJ/cm? with density of 5 in
two passes to create a similar depth of injury.
In Group 4 we used an Erbium: YAG laser at
2940 nm wavelength. We delivered total flu-
ences of 50 J/cm?in 3 passes of 17 J/cm?* with
30-50% scanner pattern overlap.

The skin was treated with wet and dry
sponges between laser passes. Care was
taken to treat the entire surface of the flap
uniformly. The settings for the different la-
ser systems were chosen to correspond to
the settings used in clinical facial skin laser
resurfacing. We decided to use the most fre-
quently used settings published in current
laser literature.

Close daily monitoring was secured in
the postoperative period and any sign of
animal distress was properly treated. Wound
cleaning with 0.9% Normal Saline and ap-
plication of Bacitracin antibiotic ointment
was provided daily in the first postoperative
week.

Observations

Flaps were examined and photographed
weekly and flap viability evaluated. Photo-
graphs were taken from the same distance
every time. Skin flap necrosis area was de-
fined postoperatively by development of
full thickness necrotic eschar. An area of
flap necrosis or survival was measured from
the photos and presented as a percentage
of the total flap surface area. Total observa-
tion time was 4 weeks after the procedure.
Punch knife biopsies were taken from 2 flaps
in each group immediately after resurfacing,
one week post-resurfacing and at 4 week in-
tervals and H&E stains prepared for histol-
ogy and evaluation of changes in flap skin
thickness, capillary and collagen pattern.
Histology evaluations were performed in a
blind fashion by the same dermatopatholo-
gist (AGB).




Statistical analysis

The experiment was carried out on twelve
experimental animals in order to examine
the difference between four different treat-
ments. As each pig received multiple treat-
ments, we assigned the four treatments in
such a way that we systematically checked
for variations in necrosis due to the charac-
teristics of the pig, characteristics of the side
(right or left) of the pig, and characteristics
of the position of the flap on the pig. We
used three separate pairs of Latin squares.
Each pair of Latin squares consisted of four
pigs. One of the squares corresponded to
the right hand side of the pig, and the other
to the left hand side. Each of the three pairs
of Latin squares had a different order of
treatment assignments.

Results

Flap survival in flaps in the Control Group
was 98.8%. Only one flap developed distal
5% necrosis. There was no flap in Group 2
with complete survival. Survival of the flaps
in Group 2 (Tru-Pulse) ranged from 75-90%,
with average flap survival area of 85.2%. In
Group 3 (UltraPulse) all 24 flaps had some
area of necrosis. Flap survival in Group 3
ranged from 75-95%, with an average of
85.6%. In Group 4 (Erbium: YAG) flap surviv-
al area ranged from 70-95%, with all 24 flaps
with some area of necrosis. Mean survival area
was 87.3%. There is a significant statistical dif-
ference in flap survival area between Groups
2,3 and 4 versus the Control (p<0.001). There
is no statistically significant difference be-
tween laser groups: TruPulse vs. UltraPulse
p=0.84, TruPulse vs. Erbium: YAG p=0.31
and UltraPulse vs. Erbium: YAG p=0.42.

Histology
Immediately after flap elevation and laser
treatment

Control: Stratum corneum and epidermis
are unremarkable. There is a mild superfi-
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cial and deep perivascular and interstitial
lymphohistiocytic infiltrate. The adnexal
structures are unremarkable. Full thickness
epidermal necrosis was found in histological
specimens in all three laser groups. There is
a mild superficial and deep perivascular and
interstitial lymphobhistiocytic infiltrate. The
adnexal structures are unremarkable. There
was no visible histologic difference between
Coherent Ultrapulse, Trupulse and Erbium:
YAG immediate specimens.

Seven days post flap elevation and laser
resurfacing

Control Group specimens obtained at this
time point showed the same characteris-
tics as originally described. Erbium: YAG
group showed serum crust, reepithelializa-
tion of the epidermis. There is a mild super-
ficial and deep perivascular and interstitial
lymphohistiocytic infiltrate. The adnexal
structures are unremarkable. Coherent Ul-
trapulse and Trupulse specimens presented
same as Erbium: YAG group at 7 days.

One month after flaps and laser resurfacing

Control Group specimens obtained at this
time point showed the same characteristics
as originally described. TruPulse specimens
had mild basketweave orthohyperkeratosis,
mild irregular acanthosis, mild hyperpig-
mentation of the basal layer, and melano-
phages in the papillary dermis, fibrosis and
proliferation of blood vessels in the papillary
dermis. There is a mild superficial and deep
perivascular and interstitial lymphohistio-
cytic infiltrate. The adnexal structures are
unremarkable. CoherentUltrapulse and Er-
bium: YAG presented the same as at 4 weeks.
TruPulse specimens.

Discussion

Introduction of laser technology in laser
rejuvenation has opened new horizons, set
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new goals, and defined new perspectives.
Also, there is so much to learn about the
effects that laser energy induces in tissues.
Continuous research efforts constantly im-
prove our knowledge of laser effects on tissue.

This study was designed on a well es-
tablished experimental model used in prior
skin resurfacing experiments (1, 2, 7, 8). The
vascularity of the axial pattern flaps in the
Yucatan minipig is well established. Flaps
of 6 cm length have been shown to survive
even when a random pattern was used (9).

The depth of the dermal injury appears
to be similar with a 35% TCA peel and the
Ultra-Pulse laser (8). The pathophysiology of
laser resurfacing producing thermal damage
is likely to be responsible for such a difference
in flap perfusion and the development of
skin necrosis. Histologic data from our study
proved the depth of the thermal ablation to
the level of the papillary dermis, consistent
with published data on the same experimen-
tal model (3, 8). Reepithelialization time and
histologic sections one month post laser re-
surfacing in our study were also concordant
with previously published data (1, 3, 7, 8).

Despite the results from several stud-
ies indicating no additional complications
when simultaneous face-lift and laser resur-
facing have been used, multiple experimen-
tal reports suggest a different approach (2, 3,
7, 10). Our previous experiment suggested
that laser thermal injury is detrimental for
flap survival when the flap is sutured under
tension. Our current data suggest that the
specifics of different laser energy do not sig-
nificantly change that influence.

Different laser pass settings and different
numbers of passes have different effects on
skin. However, the cumulative effect is not
a simple sum of the energy delivered. More
passes at a lower setting appear to have
deeper penetration in the skin (11). It is yet
to be determined what minimal threshold of
energy is needed to induce irreversible per-
fusion changes in skin flaps (12).

Histologic changes in the skin after la-
ser resurfacing continue to occur beyond
the initial changes. Most likely, neocollagen
formation and shrinkage can be significant
factors in obtaining long lasting results of
CO, laser resurfacing (11, 13, 14). Also, skin
contraction after laser resurfacing corre-
lates directly to the zone of dermal coagu-
lation induced. That correlation remained
in both pulsed CO, and Erbium: YAG laser
resurfacing (9). Similar observations were
made in our study regarding the resurfaced
flap perfusion, the corresponding energies
of three different lasers induced comparable
amounts of skin flap necrosis. There is a pos-
sibility that pretreatment of skin flaps with
retinoic acid could improve flap survival.
Four to six weeks pretreatment of skin with
retinoic acid before laser resurfacing de-
creased the depth of injury induced by laser
resurfacing, and the wounds seemed to heal
faster (14).

There are multiple factors influencing
postoperative outcome in laser skin re-
surfacing (16, 17). Promising results have
been obtained with Erbium: YAG laser re-
surfacing, as well as with a combination of
erbium and carbon dioxide lasers (18, 19).
In our experiment (erbium resurfacing of
skin flaps sutured under tension induced
the least amount of necrosis, but there was
no statistically significant difference when
compared with two other experimental
groups. One cannot help asking: Would reti-
noic acid pretreatment and/or less skin flap
tension be beneficial for skin flap survival?
The ever-changing field of laser skin resur-
facing amazingly brings new technology
with decreased morbidity (18, 20).

Conclusions

The results of our study suggest that laser re-
surfacing of skin flaps sutured under tension
in the same operative session is detrimental
for skin flap survival. There was no signifi-




cant difference in flap survival area between
TruPulse, Coherent UltraPulse and Erbium:
YAG laser treated flaps. Laser treatment in-
duced histologic changes in skin flaps that
were similar, corresponding to the similar
energy delivered, regardless of laser type
used.
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Objective. To assess the effectiveness of antenatal screening for chro-
mosomal abnormalities based on maternal age (=35 years), positive
ultrasound findings or a positive triple test. Materials and methods.
Retrospective six-year study. The pregnant women routinely under-
went established clinical and laboratory practice at the Department
of Medical Genetics between 1997 and 2003. The women’s case notes
were examined to identify indications for karyotyping, gestation pe-
riod and the outcome of karyotyping and pregnancy. Results. Invasive
antenatal tests were performed on 1440 cases, 1168 (81.11%) age 35(a),
72 (5.00%) positive triple test (b), 24 (1.67%) positive ultrasound scan-
ning (c) and 176 (12.2%) other (psychological, personal reasons, etc)
(d). The overall positive predictive value was 1.67% (1.6%(a), 1.4% (b),
12.5% (c), 0.0% (d). The constructed model of logistic regression gave
an odds-ratio of 8.647 for the “positive ultrasound result vs. maternal
age 235”7 indication, while the odds-ratio for the triple test vs. ma-
ternal age =35 was 0.854. Conclusions. Amniocentesis and cytoge-
netic analysis of foetal karyotype should be presented as a diagnostic
possibility to all women over 35 years. The application of biochemical
markers was far from the expected results. If we compare results for
indication positive ultrasound scanning vs. maternal age, an odds-
ratio of ~9 was obtained. These results demonstrate that the likelihood
of obtaining positive results (i.e. the presence of chromosome altera-
tions) from an amniocentesis having this indication is almost 9 times
higher than from having an amniocentesis performed solely for ad-
vanced maternal age.

Key words: Chromosomopathy, Triple test, Ultrasound, Maternal age,
Prenatal screening.

Introduction

Detection of abnormalities in an unborn child is the sub-
ject of interest of prenatal diagnosis, which includes all
instrumental and laboratory procedures or techniques
used for pregnancy monitoring from the moment of




conception up until the period immediately
before delivery. So, this is a matter of pre-
venting and identifying hereditary diseases
and congenital anomalies of an unborn foe-
tus/child, which is simultaneously altering
the attitudes of medical practice, changing
established physician-patient relations in
modern perinatology.

Potentially detectable abnormalities can
be divided into chromosome, gene and ge-
nomic mutation, and those changes (muta-
tions) could cause different consequences
i.e. mental retardation and/or the appear-
ance of different somatic malformations.
Chromosome abnormalities are present
in approximately 50% of all spontaneous
miscarriages (1). The most commonly used
invasive procedures to obtain material for
subsequent genetic diagnostic are villocen-
tesis (Chorionic Villus Sampling-CVS) and
amniocentesis (Amniotic Fluid Sampling-
AFS) with the rate of spontaneous foetal loss
related to amniocentesis, on average, about
one in every 200 procedures (2).

There is a direct relationship between
foetal trisomies and maternal age, so, as a
consequence this can be viewed as the first
“screening test” for foetal chromosome ab-
normalities (3). However, the use of mater-
nal age alone does not appear to be an effec-
tive screening method and the traditional es-
timate is that 30% of Down’s syndrome cases
can be detected using maternal age alone
(3). Furthermore, observations that women
younger than 35 years old give birth to about
70 percent of infants with Down’s syndrome
(4)indicates that it could be necessary to
provide younger (<35) pregnant women
with non-invasive screening tests. In the last
decade there has been a strong development
of non-invasive techniques, biochemical se-
rum markers, such as Free Estriol, BHCG,
AFP etc., applicable in the first and second
trimesters of pregnancy, which has become
an established part of non-invasive first-step
obstetric practice in many countries.
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Four advantages were suggested com-
pared with solely using maternal age (5): It
can detect twice as many affected pregnan-
cies for the same rate of amniocentesis; It
can identify affected pregnancies in women
below the age cut-off; it can reassure older
women whose risk was lower than that pre-
dicted by age alone, so that they might avoid
the need for amniocentesis. Detection rates
of these tests are approximately 60%, but in
combination with ultrasound examination,
the detection rate rises to 85-90% (6).

In the 1990s, Nicolaides et al. realized
that the excess skin of individuals with
Down’s syndrome can be visualized by ul-
trasonography as increased nuchal translu-
cency in the first 3 months of intrauterine
life (6). Foetal nuchal translucency thickness
at the 11-14-week scan has been combined
with maternal age to provide an effective
method of screening for trisomy 21; for an
invasive testing rate of 5%, about 75% of tri-
somic pregnancies can be identified. Other
benefits of the 11-14-week scan include
confirmation that the foetus is alive, accu-
rate dating of the pregnancy, early diagnosis
of major foetal defects, and the detection of
multiple pregnancies (6).

The aim of this study is to establish,
based on our experience, the most justified
diagnostic approach with a special interest
in contributing to drawing up guide lines
and directions for the most effective clinical
practice, especially important in societies
with limited economic resources.

Materials and methods

Patients

The pregnant women were selected and en-
rolled in the study group at the “DIMIMP
-Medical Genetic Section, University of
Bari, between 1997 and 2003. All pregnant
women who had been undergoing routinely
established clinical and laboratory practices,
consisting of genetic counselling (pre-test
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counselling-before AFS), amniocentesis, cy-
togenetics and if necessary (positive result
on cytogenetic analysis) genetic counselling
once again (post-test counselling). Where
necessary, medical or psychological sup-
port/consultation was given.

Pregnant women with indications for am-
niocentesis such as positive triple test, posi-
tive ultrasound scan and advanced maternal
age were included in this study (95% of all
examined cases). Pregnant women with oth-
er indications (molecular prenatal diagnosis)
or those with motivations such as personal
decision (not psychological nature) were ex-
cluded from this study. For ultrasound and
biochemical tests, the maternal age was
taken into consideration, and in addition, for
the triple test a cut-off level (1:250) was used
as recommended (7, 8). Furthermore, results
of cytogenetic analysis were evaluated in re-
lationwith above mentioned indications.

Statistical analysis

A descriptive statistical analysis was under-
taken, which took into consideration the age
of the pregnant women as well as indications
for amniocentesis. The indications for am-
niocentesis were divided into: maternal age
>35, a positive triple test, a positive ultra-
sound test, others (a child with previous ge-
netic disorder, families with positive anam-
nesis and reasons of a psychological nature).
The evaluation of specificity and sensitivity
of biochemical analysis could not be carried
out because of the unavailability of informa-
tion regarding the total number of patients
who undertook the examination (i.e. those
that took the test but had a negative result).
On the other hand, it was possible to carry
out the evaluation of the positive predictive
values for every single indication, with a
particular emphasis on the result of the pos-
itive triple tests. Furthermore, a model of lo-
gistic regression was constructed to ascertain
the probability of getting a positive (patho-

logical) result with the foetal karyotype as a
function of the different indications. Statisti-
cal analysis was performed using the statisti-
cal package SPSS 12.0 for Windows and SAS.

Results

Duringa period of 6 years (1997-2002) a total
of 1440 amniocentesis tests were performed;
82.9% of the examined pregnant women
(n=1194) belong to the group of those over
35 years old, while the group of less than 35
years accounts for only 17.1% (n=246) of the
patients. 30% of patients were actively work-
ing (n=432), while 5% of patients (n=72)
smoked during the pregnancy (despite their
doctor’s recommendation). Figure 1 presents
the distribution of pregnant women accord-
ing to each indication for amniocentesis, in
terms of the age of the patient.

Table 1 shows the data regarding the dis-
tribution of pregnant women in relation to
the indications and obtained results of cyto-
genetic analyses with the predictive positive
value of each indication particularly.

Of the total number (n=1440) of amnio-
centesis, 81.1% were those done for the ma-
ternal age as the only indication (235 years
old), 5% (n=72) were with the positive triple
test as an indication, 1.7% (n=24) for a posi-
tive ultrasound result and 12.2% (n=176)
other indications. Cytogenetic analysis of
the pregnant women with the indication
“maternal age >35” gave positive results in
19 cases (1.6% of 1.168 amniocentesis tests
or 1.3% of the total performed amniocen-
tesis); 15 (78.9%) cases were Down’s syn-
drome, 2 cases (10.5%) were Klinefelter’s
Syndrome (47,XXY); 1 case was Edwards’
Syndrome (5.3%); 1 case was 47,XXX (5.3%)
as represented in Table 2.

The positive triple test was the indication
in 72 cases (5%) and the largest number of
tests were done on pregnant women in the
age group from 31 to 34 years (37 cases or
51.4%). Only one case (1.4% of 72 amnio-
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Figure 1 Distribution of the pregnant women according to the age and indications for amniocentesis (N = num-
ber of pregnant women; 1 = indication for age group of pregnant women >35; 2 = indication for positive ultra-
sound scanning 3 = positive triple test; 4 = other indications.)

Table 1 Distribution of the pregnant women frequency in relation to the indication and result of the
cytogenetic analysis (positive/negative) with the positive predictive value (italic) regarding each indication

Cytogenetic analysis (n=1440)

Indications Negative Positive Total
(n=1417; 98.4%) (n=23;1.6%)
n (%) n (%) n (%)
Age =35 1149 (98.4) 19 (1.6) 1168 (81.0)
Ultrasound 21(87.5) 3(72.5) 24 (1.7)
Triple test 71 (98.6) 1(1.4) 72 (5.0)
Other 176 (100.0) - 176 (12.2)

Table 2 Distribution of “positive” cytogenetic analysis for indication “maternal age > 35"

t<na)riotype Age (Years) b3 f:sslm:e
35 36 37 38 39 40 41 42 (%)
+21% 2 2 1 2 3 1 2 2 15 78.9
+18* - - - - - - 1 B 1 53
XXY - 1 - 1 - - - - 2 10.5
XXX - - - - - 1 - - 1 53
Total 2 3 1 3 3 2 3 2 19 100
Positive results (%) 10.5 15.8 53 15.8 15.8 10.5 15.8 10.5 100

*Trisomy for the chromosome 18 and 21
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centesis tests or 0.07% of the total performed
amniocentesis) resulted in the abnormal
foetal karyotype (Down’s syndrome).

A positive ultrasound marker was found
in 24 cases (1.7%) of the total number of am-
niocenteses performed and for all patients
subsequent amniocentesis and cytogenetic
analysis of foetal karyotype was performed.
A positive result of karyotype analysis was
confirmed in 3 cases (12.5% of 24 amnio-
centesis tests) with the above-mentioned
indication (0.3% of total performed amnio-
centeses). One case of Patau Syndrome (Ul-
trasound result of multiple malformations)
was found; 2 cases of Down’s syndrome (the
positive NT result); 1 case of Robert’s Syn-
drome (tetraphocomelia).

The constructed model of logistic re-
gression gives an odds-ratio of 8.647 for the
positive ultrasound result indication with
respect to maternal age (=35). It actually
means that the risk of getting a pathological
foetal karyotype result after amniocentesis
is almost 9 times higher than the risk in a
pregnant woman with only the indication of
advanced maternal age (“maternal age >35”).
On the other hand, the odds-ratio for the tri-
ple test vs. maternal age (=35) is only 0.854.

Discussion

The aim of this retrospective study is to jus-
tify the performing of amniocentesis as an
invasive diagnostic technique by analyzing
a group of 1440 patients with the follow-
ing indications: maternal age, positive triple
test and positive ultrasound result. The total
positive predictive values of all amniocen-
teses performed in this study was 1.67%,
which is completely in accordance with the
observations of Howe et al. who reported
positive predictive values of 1.8% (3).

The percentage of analyzed patients with
the “maternal age >35” indication is 81.1%
(n=1168), which is very similar to the ob-
servation of Chaabouni et al., quoting that

precisely maternal age appeared in 63% cas-
es as the main indication for foetal karyo-
gram analysis. Ferguson-Smith and Yater
reported similar observations (60%) (9, 10).
In contrast, Howe et al. presented data with
only 10% of cases with the mentioned indi-
cation for amniocentesis (3).

Within this group, 19 abnormal foetal
karyotypes were observed which represents
1.6% of all analyses performed in our study,
while Chaabouni et al. reported 3.9% and
Dupont and Carles 3.2% (7, 9). The most
frequent pathological result was Down’s
syndrome with 15 cases (78.9% of all abnor-
mal karyograms). Our data is in accordance
with those given by Howe et al., reporting
66% of Down’s syndrome diagnosed (3).

The triple test was an indication in 72
cases or 5% of all performed analyses which
completely concurs with the observations of
Spenser et al. (6.1%), Wald et al. (5%) while
Webley and Halliday reported higher results
(9.8%), and Ayme et al. (9.1%) and finally
Chaabouni et al. quoted in their study only
1.97% (8, 9, 11, 12, 13). One case of Down’s
syndrome (or 1.4%) was confirmed by foetal
karyotype analysis. This result is in total ac-
cordance with those publicized by Dupont
and Carles of 2.1%, Spenser of 2.8%, Cha-
abouni et al. of 3.3%, Ben et al. of 5% and
Nyberg et al. of 5.3% (7, 9, 14, 15, 16). A
higher percentage was observed by Baenna
et al. of 22.8% and Howe et al. of 16.6% of
studied cases (3, 17). During the period of
six years, a positive ultrasound result as an
indication was a means of foetal karyotype
analysis in 24 cases, which is 1.7% of all
analyses; in contrast, Webley and Halliday
observed 20% and Chaabouni et al. gave
data of 8.2% of foetal karyotype analysis (9,
12). After cytogenetic analysis, there were
3 pathological cases of foetal karyotype,
which was 12.5% of the discovered cases.
Baenna et al. quoted data of 45.6%, while
Howe et al. presented data of 20.4% of posi-
tive cases (17, 3). Nicolaides et al. in their




work reported 64% of discovered trisomy 21
after doing NT, followed by 4.1% false posi-
tive results (18). It is necessary to underline
the fact that in this study there was total of
4 pregnant women with a positive NT ultra-
sound result, of which 2 cases (50%) were
with the positive abnormal foetal karyotype
(Down’s syndrome), which is very close to
the observations of Nicolaides et al. (18). In
contrast, Chaabouni et al. quoted only 9.0%
of cases with abnormal karyotypes and Du-
pont and Carles had similar reports (9.5%)
and Benacerraf et al. presented only 1.4% of
cases detected (7, 9, 19).

A limitation of the study was certainly
the absence of an evaluation of the specificity
and sensitivity of the biochemical analysis,
but, as explained in the statistical methods,
the information was missing regarding the
patients that underwent the examination but
had a negative result. In fact these patients
generally do not go through genetic counsel-
ling and do not have an amniocentesis

Conclusions

The constructed model of logistic regression
gave an odds-ratio of 8.647 for the positive
ultrasound result vs. maternal age (=35) as
the only indication. When we add the low
price of US, and practically no risk to the
foetus and mother, the application of this
technique imposes itself as the “gold stan-
dard” in prenatal diagnosis. Amniocentesis
and cytogenetic analysis of foetal karyotype
should be presented as a diagnostic possibil-
ity to all women over 35 years of age. Our
results completely confirm the indicated
observation, taking into consideration the
fact that all 19 cases of chromosomopathy
discovered belong to that age group. The is-
sue of biochemical markers and application
of this non-invasive diagnostic method, at
least for the period we studied (1997-2002),
is, in our opinion (74/75 cases were found
to be false-positive), far from the expected
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results, as was also confirmed by Howe et al.
(3). De Vore and Romero, furthermore, con-
sidered that it would be desirable to offer se-
rum marker tests to all younger women (= 35
years old) as a routine analysis in pregnancy
(20). We could express our agreement es-
pecially considering its low price, but with
the remark that those tests require setting
the laboratory criteria for their conduct, as
well as establishing so-called corrected fac-
tors (algorithms) which would ensure the
adequate increase in quality and sensitivity
of these tests (only accredited institutions
should perform it).

It is evident that the important goal for
future parents, and society in general, is giv-
ing birth to healthy offspring, or if the diag-
noses is positive and the parents decide to
continue with the pregnancy, this permits
preparation for the delivery in the best way,
with the best hospital/personal organization
to obtain optimal results.
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Objective. Studies have confirmed that copy number variations
(CNV) in the human genome contribute to the etiology of mental
retardation/ development delay/ congenital anomalies. We sought
to evaluate the use of a microarray in the context of a clinical genet-
ics practice, to determine if there were any specific clinical findings
that predict the discovery of a CNV. Patients and methods. 334 cases
with idiopathic mental retardation/impairment/development delay/
disability or a combination of these findings were studied using array
comparative genomic hybridization (Signature Chip Version 4). The
subjects had previously had a non diagnostic medical genetics evalu-
ation. Clinical findings were collated by a chart review. Each patient
was scored according to a previously published clinical checklist by de
Vries and colleagues. Results. Of 334 patients, 8 were excluded due to
a syndromic diagnosis being established by clinical and/or microarray
testing. Out of the remaining 326 patients, 33 (10%) showed CNVs,
of which 5 were maternally inherited, 4 paternally inherited, 11 were
de novo, and the origin of 13 remained unknown. The mean de Vries
score was greater in the CNV group than in the non CNV group (4.17
and 3.95, respectively). No patient in the CNV group had a score of
less than 3, while in the non CNV group, 12% of patients had scores
less than 3. Conclusions. The De Vries clinical score was higher in
CNV cases compared to those with no CNV (p=0.04) but this differ-
ence is unlikely to be clinically meaningful. Several features reached
statistical significance of p<0.05 but we were unable to delineate pat-
terns of features that might increase the yield of positive CNV results.

Key words: Copy number variation, Developmental delay, Dysmor-
phism, Birth defects, Prenatal.

Introduction

Mental retardation/subnormality/impairment/disability/
or developmental delay, with or without other clinical
findings, comprises a substantial portion of patients re-
ferred to medical geneticists for diagnosis. Around 2% of
the human population has mental retardation, defined by
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the World Health Organization as a “global
and noticeable deficiency in the develop-
ment of motor, cognitive, social, and lan-
guage functions”. The most recent version
of the Diagnostic and Statistical Manual of
Mental Disorders cites the criteria for di-
agnosing mental retardation (MR; more
commonly now called mental deficiency or
mental subnormality) as:

1) Significantly sub-average intellectual
functioning: An IQ of approximately 70 or be-
low on an individually administered IQ test.
For infants, a clinical judgment for significant-
ly sub-average intellectual functioning, and

2) Concurrent deficits or impairments of
onset prior to age 18 years in adaptive func-
tioning in at least two of the following areas:
communication, self-care and home living,
social skills, use of community resources,
self-direction, functional academic skills,
work, leisure, health issues, and safety. If on-
set is after age 18 years, then the diagnosis is
dementia (1).

The cause of mental subnormality is
identified in only 40-60% of affected in-
dividuals, and a very specific syndrome or
genetic diagnosis is found in a few as 20%
(2, 3). Recent advances in molecular cyto-
genetics have increased the diagnostic yield.
Historically, traditional karyotyping identi-
fied chromosomal aneuploidy in around 14
percent of all cases of severe mental sub-
normality, with Down syndrome account-
ing for the majority (4). The ability to detect
smaller and smaller copy number variations
by use of molecular karyotyping, also called
array comparative genomic hybridization
(aCGH), has reduced the number of indi-
viduals who lack a diagnosis. A review of 13
studies that used bacterial artificial chromo-
some (BAC) arrays showed abnormalities of
copy number in 4-17% of affected individu-
als who had apparently normal karyotypes
(5). A meta-analysis of 19 studies, most us-
ing densely spaced oligonucleotide arrays,
had a diagnostic yield of 10% for convinc-

ing abnormalities, but also a 7% chance of
a “false positive”, defined as chromosomal
variants that were judged to be non causal or
were of unknown significance. These facts
lead to two important conclusions. First,
molecular karyotyping can meaningfully
increase the diagnostic yield in individuals
with mental subnormality. Second, there is a
need for methods to better select candidates
for testing as 90% of those tested have non
diagnostic results.

De Vries et al. studied 29 subjects with
documented subtelomeric deletions and
then developed criteria in the form of a sim-
ple check list to describe the pre- and post-
natal clinical features that might correlate
with abnormal karyotyping (6). The check-
list included data on birth history, craniofa-
cial and non facial dysmorphism, congenital
malformations and family history. The few
studies that have looked at frequencies of
CNVs have reported this level of clinical de-
tail about their series, likely because of the
lack of availability of this detail.

The aim of the current study was to de-
termine if there were any specific features or
combination of clinical findings in our clini-
cal medical genetics practice that was signifi-
cantly associated with the discovery of CNV
using a clinically available microarray study.

Patients and methods

This cross-sectional study included the first
334 individuals on whom aCGH was per-
formed in the context of the medical genet-
ics practice at Mayo Clinic, Rochester, Min-
nesota between 2004 and 2007. All of the
individuals had different combinations of
cognitive impairment, mental subnormality,
development delays, seizures, autism, con-
genital abnormalities, dysmorphic features,
in whom no diagnosis had been achieved
prior to their referral to our department.
Proper consent had been attained for chart
review for research purposes. All patients




were evaluated by one of the five clinical
geneticists in the Department of Medical
Genetics and all had a normal G-banded
karyotypes of peripheral blood lympho-
cytes. Each patient was scored according to
the proposed criteria of de Vries et al., shown
in Table 1 (6). Only patients for whom there
was no permission to review their medical
record were excluded from this study. No
other patients were excluded, although some
had some data elements missing, hence the
changing denominator for some data ele-
ments shown in on-line supplements.

Array CGH was performed on blood
from each patient using Signature Chip
Version 4 (Signature Genomics Laboratory
in Spokane, Washington), which included
622 loci using 1887 BAC clones, to look for
subtelomeric or pericentromeric interstitial
rearrangements, or alterations in known de-
letion areas. Once the results for the patients
were obtained, the parents of the patients
with CNVs were also invited to be tested to
determine if the alteration seen was de novo
or familial. Out of 33 patients with CNVs,
both parents were tested in 20 cases, and in
13, either 1 or neither parents was tested.

A detailed chart review was conducted
and more than 200 features were abstracted
from each chart regarding maternal health,
prenatal, perinatal, and postnatal events,
growth, developmental achievements (in-

Promilla Perattur et al.: Correlation of a CGH with features and the De Vries score

cluding motor, language, speech, psycho-
social, cognitive), functional abnormalities,
behavioral disorders, autism, attention defi-
cit hyperactivity disorder, congenital anoma-
lies, dysmorphic features, and a detailed family
history. All findings were considered of poten-
tial importance and were recorded. In addi-
tion, each patient was scored strictly accord-
ing to de Vries Criteria (Table 1) in which each
category was given a maximum of 2 points and
maximum final score was 10 points.

A detailed family history included known
major or minor congenital anomalies, a
syndrome diagnosis in a relative, includ-
ing those caused by chromosomal disorder,
history of recurrent miscarriages (two or
more in any relative including the mother),
diagnosis of chromosomal anomaly in a fe-
tus or child, mental retardation or cognitive
impairment in relative, and Sudden Infant
Death Syndrome.

Prenatal events included low maternal
weight gain during pregnancy (less than 5
pounds), a diagnosis of intrauterine growth
restriction (birth weight less than third per-
centile for gestational age), decreased fetal
movements compared to previous pregnan-
cies, and abnormal prenatal ultrasound re-
sults. Perinatal data included birth weight,
length and head circumference, placental or
cord anomalies, immediate newborn prob-
lems including respiratory problems, hypo-

Table 1 Checklist for patients, adapted from de Vries et al. (6) A maximum score of 10 points can be achieved.

No more than 2 points can be achieved in categories A-E

Finding

Points Scored

A. Family history of mental retardation
Compatible with Mendelian inheritance

Incompatible with Mendelian inheritance, including discordant phenotypes within one family 2
B. Growth retardation of prenatal onset 2
C. Growth abnormalities of postnatal onset: 1 point each for microcephaly or macrocephaly or short 3
stature or tall stature
D. Two or more facial dysmorphic features, notably hypertelorism, anomalies of the nose or ears 2
E. Non-facial dysmorphism and congenital abnormalities: maximum of 2 points for hand anomaly (1 2

point), heart anomaly (1 point), hypospadias+/- undescended testis (1 point)
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glycemia, seizures, hypotonia, and hyper-
bilirubinemia.

Post natal growth and development
parameters included most recent height,
weight and head circumference, and at-
tainment of developmental milestones with
regard to motor, speech, language, commu-
nication, and cognitive development. Short
stature was defined as less than third per-
centile for age and tall stature as greater than
97 percentile for age. The same percentiles
were used to define micro- and macroceph-
aly. “Later onset” (defined as onset older
than 5 months) seizures, hypotonia, or au-
tism spectrum disorders diagnoses were
noted. Functional abnormalities of vision
and hearing were noted.

Chart abstraction for dysmorphism in-
cluded abnormal head size, shape, fonta-
nelles, dysmorphic aspects of the forehead
(sloping, prominent brow, high or low hair-
line), unusual formation of the eyebrows
(sparse, busy, synophrys), facial asymme-
try and midfacial abnormalities; abnormal
shape, size or orientation of palpebral fis-
sures; strabismus; epicanthic folds, hyper-
or hypotelorism, abnormalities of the eyes
(aniridia, enophthalmos, abnormalities of
the nasolacrimal duct, cornea, retina, optic
nerve), abnormal morphology of the ears
including pits, tags, or creases; dysmor-
phism of the nose, lips, philtrum, and ab-
normalities the mandible, tongue, palate,
and dentition.

Non craniofacial abnormalities recorded
included defects of the palate, heart, central
nervous system (e.g., abnormal MRI), chest
wall, nipples, abdominal wall or viscera,
internal and external genitalia, spine, long
bones and joints, hands, feet, skin and hair.

For the purposes of analysis, all studied
individuals were assigned either to the group
with no CNV or to the group with CNV. In-
dividual features and bundled features were
compared between these two groups and
p-values were calculated. A threshold of
p<0.01 calculated using Chi square analysis
was considered significant, though we also
noted those <0.05 with interest.

Results

Out of the total 334 individuals evaluated,
10% (n=33) had a copy number variation
(CNV; details in Supplement 1; note that
one individual had two CNVs) that was not
known to cause a defined syndrome. Eight
of the original 334 patients had a syndromic
diagnosis made, sometimes clinically, some-
times with CGH array assistance (e.g., ve-
locardiofacial 22q deletion). These were ex-
cluded from our analysis, so the final dataset
included a total of 326 cases of which 293
showed no CNV. Table 2 compares general
characteristics between these groups. Of the
33 cases with CNVs, 5 were shown to be ma-
ternally inherited, 4 were paternally inher-

Table 2 Description of the individuals included in this study

Characteristics

CNV found (n=33)

No CNV detected (n=293)

Average age of males (range)
Average age of females
Average paternal age in years
Average maternal age in years

Average parity of mother at time of pregnancy
with proband

Mean number of miscarriages

10.7 years (0.8-47)
8.1(0.5-33)

30.5 (available on 24)
27.4 (available on 30)

1.14 (38% were primigravid)

0.93 (available information on 29)

6.9 years (0.2-37)
7.1(0.1-43)

31.4 (available on 192)
28.4 (available on 244)

1.2 (36% were primigravid)

0.62 (available information on 199)

CNV=chromosome copy number variation




ited, 11 were de novo, and the origin could
not be determined in 13 as biparental testing
could not be accomplished. All CNV's were
included in our analyses, regardless of ori-
gin, as inherited CNVs may be pathogenic
(7, 8) (See Supplement 1 for details).

For all cases, we attempted to generate
a score using the criteria of de Vries (Table
1). Due to missing data, especially regarding

%
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pregnancy, postnatal growth or family his-
tory, not all cases could be scored. We were
able to provide a de Vries score for 29 pa-
tients with CNVs, and 231 patients without
CNVs. A comparison of the two groups is
shown in Figure 1.

In our study no patients in the CNV
group had scores lower than 3, while in the
CNV negative group, 28 out of 231 patients

35
31

CNV Present

25

20

15

10

0.
Score 4

Score 3

Score 0 Score 1 Score 2

= (NV Not Found

Score 5 Score 6

Score 7 Score 8 Score9  Score10

Figure 1 Overall comparison of individuals with CNV detected and those with no detectable CNV using the De

Vries scoring system shown in Table 1

Table 3 Analysis of different combinations of scoring in the de Vries table (see Table 1) for cases with sufficient
information available to use the de Vries system. P values were all greater than 0.05

CNV No CNV
Combinations of scoring in de Vries system Detected (n=29) Detected (n=231)
n % n %
Prenatal growth retardation
Prenatal growth retardation with 1 or more features 14 16 7
Prenatal growth retardation with 2 or more features 10 15 6
Postnatal growth abnormality
Postnatal growth abnormalities with 1 or more features 16 55 101 44
Postnatal growth abnormalities with 2 or more features 4 14 45 20
Family history positive
Family history with 1 or more features 19 66 138 60
Family history with 2 or more features 7 24 37 16
Facial dysmorphism
Facial dysmorphism with 1 or more features 24 83 205 89
Facial dysmorphism with 2 or more features 20 69 186 81
Nonfacial dysmorphism
Nonfacial dysmorphism with 1 or more features 28 97 198 86
Nonfacial dysmorphism with 2 or more features 23 79 165 71

CNV = copy number variation
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(12%) had scores of 2 or lower. The average
de Vries score in the CNV group was 4.17
and in the CNV negative group was 3.95
(p=0.04). In Table 3, different combina-
tions of findings were compared between
the CNV and non CNV groups but none
seemed to select for CNV cases efficiently.

The presence or absence of over 200 spe-
cific individual findings beyond the deVries
criteria were also evaluated and compared
between individuals with CNVs and those
with no CNV. A statistically significant dif-
ference was seen at the p<0.05 level (but no
p values were less than 0.01) in the frequen-
cy of specific features was noted between the
CNV-positive and the CNV-negative groups
in 3 categories (full details in Supplements
2-6):

1) Developmental delay within first 5
months in the CNV group was reported
in 21% and in the non CNV group in 6%
(p=0.020) and

2) Congenital hypotonia was observed in
28% of CNV cases while only in 12% of non
CNV cases (p= 0.0496).

3) Macrocephaly, excluding relative mac-
rocephaly, was present in 17% of CNV cases
versus 5% in non-CNV cases (p=0.026).

Trends favoring a higher frequency in
those with CNVs were observed for intra-
uterine growth retardation (p=0.051), two or
more miscarriages in the mother (p=0.076),
and a history of decreased fetal movements
as felt by the mother in this pregnancy as
compared to previous ones (p=0.067).

Discussion

In this study we sought to determine if
there were any specific clinical features that
individually or in combination would pro-
vide increased yield of CNVs when study-
ing individuals with aCGH. Three hundred
and thirty four chromosomally normal in-
dividuals having diagnostic evaluations in
the Department of Medical Genetics for

developmental delay, with or without other
anomalies, were included in this retrospec-
tive chart review. The major strength and
novelty of this study was access to very de-
tailed and quite complete clinical informa-
tion, allowing comparison between those
with CNVs to those with no findings. We
also applied the checklist proposed by de
Vries to this cohort to determine its util-
ity (6). Our results showed trends toward
higher scores using the de Vries check list,
and several individual features were identi-
fied that may merit further clinical studies of
this type. Overall, however, no finding was
found at a frequency that was sufficiently
different between the CNV group and the
group without CNVs to inform changes in
current clinical practice.

This finding is not surprising and several
explanations likely contribute to this find-
ing. The first generation clinical microarray
was targeted toward areas of known clini-
cal significance and the coverage in other
parts of the genome was poor. The newer
oligoarray studies yield modestly increased
numbers of CNVs in similar populations.
Undoubtedly there could be individuals in
our study that had CNVs not detected on
this first generation microarray (5, 9-12).
Secondly, there may not be a phenotype re-
sulting from CNVs that is so characteristic
as to distinguish it from non genetic causes
of mental subnormality, with or without
birth defects. Also, single gene disorders can
cause mental subnormality, dysmorphism
and birth defects, and none of these will be
detected by any type of CGH array.

In our analyses, we chose to include all
CNVs regardless of whether they were fa-
milial or de novo, rejecting the assertion that
a familial CNV will be non causal. We have
observed a number of families in which the
carrier parent was functioning adequately
but appeared to share phenotypic features
with the proband. In addition, further ge-
netic change in the size of a familial CNV




across meiosis has also been reported (7, 8).
As some familial CNVs may truly be with-
out consequences, we may have diluted our
“affected” group by making this choice.

Conclusion

De Vries clinical score was higher in CNV
cases compared to those with no CNV
(p=0.04) but this difference is unlikely to
be clinically meaningful. Several individual
features reached statistical significance at
the p<0.05 threshold but we were unable
to delineate patterns of features that might
increase the yield of positive CNV results.
What we can do as clinicians to increase
our ability to increase the diagnostic yield
of tests we order? Can we make a more in-
formed selection of candidates for microar-
ray testing? It will be of interest to see this
type of clinical correlative analysis repeated
on the newer platforms used for molecular
karyotyping. Only by detailed reflection on
our outcomes will we know if we could be
practicing in a more efficient manner.
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Origin of CNV Deletion BAC clones Duplication BAC clones

De novo 19p13.3 3 - -

De novo 22q13.33 1 - -

De novo 1944 23 - -

De novo 20q11.23 3 - -

De novo 5935.2 ~3 MB - -

De novo 1941942.12 9 - -

De novo 13934 26 18923 2

Mat 6p21.1 2 - -

Mat 11p15.4 3 - -

pat 11p12 1 - -

pat 6p25.1 3 - -

Unknown 2q13 1 - -

Unknown 17p13.2 2 - -

Unknown 6q16.3 9 - -

Unknown 6q27 3 - -

Unknown 2q13 1 - -

Unknown 6q27 14 - -

Unknown 2q13 1 - -

De novo - - 1q44 24

De novo - - 2p25.3 RP11-1N7 — RP11-97B21

De novo - - 11p12p11.12 25

De novo - - 18923 2

Mat - - 17p13.3 2

Mat - - Xp22.31 3

Mat - - 7q11.23 CTD--2069P19 — RP11-97B21

pat - - Yp11.32 3

pat - - 8g24.3 2

Unknown - - 10p15.3 3

Unknown - - 15026.3 3

Unknown - - 1p36.3 Duplication of 3 BAC and
triplication of 3 BAC

Unknown - - 20p12.2 3

Unknown - - 11p13 RP11-293B1, RP11-26B16
RP11-133E13

Unknown - - 7q11.23 6

Unknown - - 8p23.3 RP11-388B22

Supplement 1 Summary of the CVNs included in this study
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m (NV Not found 231 CNV Present 29

Onset of development delay 6 months to 1 year
Early onset of development delay- within 5 mos p-0.0200
Hypotonia diagnosed in the 1st year excluding congenital hypotonia
Congenital hypotonia p-0.0496

Neonatal seizures- onset/within 3 months of birth
1 or more major congenital anomalies seen
Diagnosed with [UGR

Prenatal ultrasound abnormalities detected

History of 2 or more miscarriage in the mother p-0.076

p-0.067
0 5 10 15 20 25 30 35 40 %

Decreased fetal movements in the pregnancy

Supplement 2 Comparisons of specific features for the history between 33 individuals with CNV detected and
293 with no CNV detected. CNV=copy number variation

= (NV Not found CNV Present
Family history of development delay-motor/speech/language

Family history of syndromic diagnosis/chromosomal/genetic abnormalities
Family history of 2 miscarriages any one person in the family (including mother)
Family history of mental retardation
Family history of congenital abnormalities
Dxed with cognitive impairment/mental retardation
Postnatal HT gain>97th %ile/dxed as tall stature p-0.076
Postnatal HT gain<3rd %ile/dxed as short stature
Postnatal FOC measurements>97th %ile/dxed as microcephaly
Postnatal FOC measurements<3rd %ile/dxed with microcephaly

0 5 10 15 20 25 30 35 40 45 50

Supplement 3 Comparisons of additional historical features between 33 individuals with CNV detected and
293 with no CNV detected. Using a p value of less than 0.01, none were statistically significantly different.
CNV=copy number variation

= NV Not found CNV Present
2 dysmorphic features/1 congenital anomaly of mouth/jaw/teeth/tongue/palate
Lips/philtrum-2 dysmorphic features or 1 congenital anomaly
Nose -2 or more dysmorphic features or 1 congenital anomaly
Ears -2 or more dysmorphic features or 1 congenital anomaly
Ptosis
Hypertelorism
Congenital abnormalities of eyes 1 or more
Dysmorphic facies
Macrocephaly without relative macrocephaly
Macrocephaly without relative macrocephaly
Forehead abnormalities
Abnormal head shape or abnormal dimensions
Face - 2 dysmorphic features or 1 congenital anomaly
Head - 2 dysmorphic features or 1 congenital anomaly

Supplement 4 Comparison of craniofacial features between 33 individuals with CNV detected and 293 with
no CNV detected. Using a p value of less than 0.01, none were statistically significantly different. CNV=copy
number variation
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m (NV Not found CNV Present

Skeletal abnormalities including joints - 2 dysmorphic features/ 1 congenital anomaly
1 dysmorphic feature of feet

Hand - 1 dysmorphic feature

1 skin abnormalities of any type

Hair abnormalities - minimum 1 dysmorphic feature

1 congemital genital/lower urinary system abnormalities

Gastrointestinal anomaly of any type

Congenital central nervous system abnormalities found in MRI/CT scan
Al anomaly/abnormalities of CNS including congenital hypotonia

and congenital microcephaly/macrocephaly

Congenital heart disease

0 10 20 30 40 50 60 %

Supplement 5 Comparison of noncraniofacial features between 33 individuals with CNV detected and 293
with no CNV detected. CNV=copy number variation. Using a p value of less than 0.01, none were statistically
significantly different.

= (NV Not found CNV Present

Nonfacial dysmorphic features minimum 2 features seen
Nonfacial dysmorphic features minimum 1 feature seen
Facial dysmorphic features minimum 3 features seen
Facial dysmorphic features minimum 2 features seen
Family history positive for - minimum 2 features

Family history positive for - minimum 1 feature
Postnatal onset - minimum 2 features seen

Postnatal onset - minimum 1 feature seen

Prenatal onset - minimum 2 features seen

Prenatal onset - minimum 1 feature seen

0 20 40 60 80 100 120 %

Supplement 6 Comparison of different combinations of findings between the CNV and non CNV groups.
Using a p value of less than 0.01, none were statistically significantly different.
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Objective. The aim of this study was to analyse individual and com-
bined sensitivity and specificity of ultrasound and mammography in
breast cancer diagnosis and emphasize the importance of combin-
ing breast imaging modalities. Patients and methods. By means of
a cross-sectional study, ultrasound and mammographic examinations
of 148 women (mean age 51.6 + 10.8 years) with breast symptoms
were analysed. All women underwent surgery and all lesions were ex-
amined by histopathology analysis which revealed the presence of 63
breast cancers, and 85 benign lesions. In relation to age, the women
were separated in to a group under 50 years and a group 50 years and
older. Ultrasound and mammographic findings were classified on the
BI-RADS categorical scale of 1-5. Categories 1, 2 and 3 were consid-
ered negative, while categories 4 and 5 were positive for cancer. For
statistical data processing the McNemar chi-square test for paired
proportions was used. The differences on the level of p<0.05 were con-
sidered statistically significant. Results. In the group under 50 years,
the ultrasound sensitivity was significantly higher than the mammo-
graphic sensitivity (p=0.045, y2=4), without a statistically significant
difference in specificity (p=0.24, ¥2=1.39). In the women over 50, a
significant difference between sensitivity of ultrasound and mam-
mography was not proved (p=0.68, %*>=0.17), nor any difference in the
specificities (p=0.15, x*=2.08). In the group consisting of all patients,
the sensitivity of ultrasound was statistically significantly higher in
comparison with the sensitivity of mammography (p=0.04, x*=4.27)
with higher specificity (p=0.04, y?=4). By combining the two methods
in all patients sensitivity of 96.8% was achieved, in patients up to 50
sensitivity was 90.47% and in patients over 50, sensitivity was 100%.
When the two methods were combined in all patients, a decrease in
specificity was noted. Conclusion. The combination of ultrasound and
mammography in breast cancer diagnosis achieves high sensitivity
and the number of undetected breast cancers is reduced to minimum.

Key words: Breast cancer, Ultrasound, Mammography, Sensitivity,
Specificity.
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Introduction

Breast cancer is the most common malig-
nancy in women (1). After lung cancer, it is
the most common cause of death from ma-
lignancies that affect the female gender (2)
and in many countries is in the first place, so
it is known as the leading female cancer (3).
Thanks to mammography, breast ultrasound
and the appropriate surgical and postopera-
tive treatment, in recent years there has been
a trend reducing the breast cancer mortality
rate. Mammography is used as a screening
method for early detection of breast cancer
in women after 40, in some countries after
50 years of life, while breast ultrasound is
the imaging of choice in women under 40
years (1). With an appropriate combination
of ultrasound and mammography, the num-
ber of undetected breast cancers can be re-
duced to a minimum.

The aim of this study was to analyse the
individual and combined sensitivity and
specificity of ultrasound and mammogra-
phy in breast cancer diagnosis and empha-
size the importance of combining of breast
imaging modalities.

Patients and methods

By means of a cross-sectional study, ultra-
sound and mammographic examinations of
148 women with breast symptoms or posi-
tive family history for breast cancer in the
period from January 2009 to November
2010 were analysed. All the women under-
went surgery and all 148 breast lesions were
examined by histopathology analysis. His-
topathology results revealed the presence
of 63 breast cancers, and 85 benign lesions.
Diagnostic imaginings were performed at
the Department of Radiology and Nuclear
Medicine, surgical treatment at the Depart-
ment of Surgery, and pathohistological anal-
ysis at the Department of Pathology of the
Polyclinic for Laboratory Diagnostics of the

University Clinical Centre, Tuzla. The group
pattern was made consecutively. In relation
to age, the women were separated into two
groups, group A: women up to 50 years and
group B: women 50 years and older. The
breast ultrasound was performed on a “So-
noline G60 S”- Siemens ultrasound machine
with 12 MHz-linear array transducer and
if needed with 7.5 MHz-linear array trans-
ducer. Mammography was performed by a
“Mammomat Nova 3000”-Siemens. Stan-
dard mediolateral oblique and craniocaudal
views of each breast were taken.

To obtain and read mammography imag-
es, cassettes with phosphorus imaging plates
(18x24 and 24x30), mamma-laser drystar
DT-2 films and digitizer type CR 85-X with
an NX workstation were used.

The findings were interpreted by two
radiologists. Additionally, according to the
radiological features of the described patho-
logical changes, ultrasound and mammo-
graphic findings were classified on the BI-
RADS categorical scale of 1-5 (4) as follows:

1. No significant abnormality,

2. Benign finding,

3. Probably benign finding,

4. Suspicious lesions- suspicious abnor-

mality and

5. Highly suggestive of malignancy -ma-

lignant lesion.

Categories 1, 2 and 3 were considered
negative, while categories 4 and 5 were con-
sidered as positive for cancer. To test the
overall sensitivity and specificity of the two
methods, a positive finding to cancer was
considered if only one or both tests were
positive, and negative to cancer when both
tests had negative findings.

The standard methods of descriptive sta-
tistics (mean and standard deviation), stan-
dard statistical parameters, and parametric
McNemar chi-square test for paired propor-
tions were used for statistical data process-
ing. The sensitivity and specificity of the
methods were determined by the 2x2 table




diagnostic test. The differences on the level
of p<0.05 are considered statistically signifi-
cant.

Results

The study included 148 patients, 63 patients
with breast cancer and 85 patients with be-
nign lesions. The mean age of all the patients
was 51.6£10.8 years, ranging from 19 to 79
years. The mean age of patients with breast
cancer was 55.4+11.4, ranging from 26 to 79
years, while the mean age of patients with
benign lesions was 48.8+9.4, ranging from
19 to 74 years.

In the group A (patients up to 50) there
were 69 (46.6%) patients. Of these, 21
(30.4%) patients had breast cancer and 48
(69.6%) of them had benign lesions. The
ultrasound sensitivity in the group under
50 years was 33.3% higher than the mam-
mographic sensitivity. In this group the
ultrasound sensitivity was significantly
higher than the mammographic sensitiv-
ity (p=0.045, y2=4). The specificity of ul-
trasound was 12.5% higher than mammo-
graphic but the difference in the specificities
of the two imaging tests was not statistically
significant (p=0.24, %2=1.39). Combining
the two methods, high sensitivity of 90.5%
was achieved, which was 4.8% higher com-
pared to the sensitivity of ultrasound alone,
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and 38.1% higher compared to the sensitiv-
ity of mammography alone. The overall spe-
cificity of the two methods was 12.5% lower
than mammographic specificity alone, and
25% lower relative to ultrasound specificity
alone (Table 1).

In group B (patients 50-years and older)
there were 79 (53.4%) patients. Of these,
42 (53.2%) patients had breast cancer and
37 (46.8%) of them benign lesions. The ul-
trasound sensitivity was 4.7% higher than
mammographic sensitivity, while the speci-
ficity of ultrasound was 16.2% higher than
mammography. In this group the differ-
ence in the sensitivities of the two imaging
tests was not statistically significant p=0.68
(x*=0.17). Also, the difference in the speci-
ficities of the two imaging tests was not sta-
tistically significant p=0.15 (y*=<2.08). Com-
bining the two imaging tests, 100% sensitiv-
ity was achieved, but the overall specificity
was 8.1% lower relative to the specificity of
mammography, and 24.3% lower relative to
specificity of ultrasound (Table 2).

In the group consisting of all patients, the
sensitivity of ultrasound was statistically sig-
nificantly higher relative to the sensitivity of
mammography p=0.04 (y?=4.27). The high-
er specificity of ultrasound relative to mam-
mographic was noted, also p=0.04 (y’=4).
Combining the two methods high sensitivity
(96.8%) was achieved, but the overall speci-

Table 1 Individual and overall sensitivity and specificity of ultrasound and mammography in women under

50 years

Diagnostic procedures

Reliability Mammo h

graphy+

Mammography Ultrasound Ultrasound

Sensitivity (%) 524 85.7 90.5

Specificity (%) 66.7 79.2 54.2

Positive predictive value (%) 40.7 64.3 46.3

Negative predictive value (%) 76.2 92.7 929

Positive likelihood ratio 1.6 4.1 2

Negative likelihood ratio 0.71 0.18 0.17
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Table 2 Individual and overall sensitivity and specificity of ultrasound and mammography in women 50 years

and older

Diagnostic procedures

Reliability Mammography-+
Mammography Ultrasound Ultrasound

Sensitivity (%) 90.5 95.2 100

Specificity (%) 64.9 81.1 56.8

Positive predictive value (%) 74.5 85.1 71.9

Negative predictive value (%) 85.7 93.8 100

Positive likelihood ratio 2.6 5 2.3

Negative likelihood ratio 0.15 0.06 -

Table 3 Individual and overall sensitivity and specificity of ultrasound and mammography in all 148 patients

Diagnostic procedures

Reliability Mammography Ultrasound mi::gzg:japhw
Sensitivity (%) 77.8 92.1 96.8

Specificity (%) 65.9 80 55.3

Positive predictive value (%) 62.8 77.3 61.6

Negative predictive value (%) 80 93.2 95.9

Positive likelihood ratio 23 4.6 2.2

Negative likelihood ratio 0.34 0.1 0.06

Table 4 Sensitivity of ultrasound and mammography in 63 patients with breast cancer

Ultrasound
Mammography

Positive (n; %) Negative (n; %) Total (n; %)
Positive (n; %) 46 (73) 3(4.7) 49 (77.8)
Negative (n; %) 12(19.1) 2(3.2) 14 (22.2)
Total (n; %) 58(92.1) 5(7.9) 63 (100)

ficity was lower than the specificity of each
method separately. Thus, the overall speci-
ficity was 10.6% lower than the specificity of
mammography, and even 24.7% lower than
the specificity of the ultrasound (Table 3).
Table 4 shows that, of all breast cancers,
19.1% were correctly identified as cancer by
ultrasound but not by mammography, while
4.7% of all cancers were correctly identified
as cancer by mammography, but not by ul-
trasound. Combining the two methods, in
which case the finding is considered positive

if both or either test is positive, in two cases
(3.2%) the finding was false negative.

Discussion

Since there is no factor that prevents breast
cancer, like other cancers, the only possible
way to reduce mortality is early detection of
breast cancer.

Mammography is currently the only
breast imaging modality that is widely used
for the screening, while ultrasound is a wide-




ly used imaging technique in the diagnosis
of mammographic detected or palpable le-
sions (3, 5). The sensitivity and specificity of
mammography in breast cancer diagnosis is
variable and depends primarily on the age of
the patient and breast density (6).

Considering the age of the patients in
most published studies, the higher sensitiv-
ity and specificity of mammography at 50
years and over has been shown compared to
women aged from 40 to 49 (7, 8, 9).

Sibbering and al. (8) compared the sen-
sitivity but not the specificity of mammog-
raphy in women aged from 50 to 70 (257
women) and women under 50 years of age
(143 women). The sensitivity of the mam-
mography in the first group was 83%, and in
the second, 65% (p=0.001).

The higher sensitivity of mammography
in women aged over 50 was proven in re-
search conducted by Ciatto and al. (7) and
by Dixon and al. (9). In these studies, similar
to Sibbering’s study, the sensitivity of mam-
mography was analysed, but not the sensi-
tivity of the ultrasound.

In our study, the sensitivity of mammog-
raphy was 38.1% higher in women 50 years
and older in relation to women under 50
years, which is in accordance with published
results (7, 8, 9).

Houssami and al. (10) proved that for
women younger than 50 years, the sensitiv-
ity of ultrasound and mammography in re-
lation to age has little variability, but the sen-
sitivity of mammography increases substan-
tially after age 50. Their study also showed
that the difference between the specificities
of these two methods is small and age does
not have any important influence on the
specificity of the methods.

Devolli-Disha and al. (11) showed the
higher accuracy of ultrasound than mam-
mography in symptomatic women below 45
years as well the fact that the sensitivity of
mammography progressively increases after
60 years.
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In our study, in the group of women
younger than 50, the sensitivity of ultrasound
was significantly higher (33.3%) in relation
to mammography, while in women over 50
years, this difference was only 4.7%, which is
in accordance with published results.

In 1977, Teixidor and al. (12) published
a study about the individual and combined
sensitivity of these two methods. The study
involved 200 patients and 30 of them had
breast cancer. The sensitivity of mammogra-
phy was 94%, sensitivity of ultrasound 78%,
while the combined sensitivity was 97%.

The higher sensitivity of mammography
in relation to ultrasound was shown by Ne-
gri and al. (13). Combining the two meth-
ods, they achieved overall sensitivity equal
to the sensitivity of mammography (89%)
while overall specificity was only 46%.

In the study conducted by Moss and al.
(14) the sensitivity of ultrasound was 88.9%
and mammography 78.9%. Combining the
two methods, overall sensitivity was 94.2%,
but overall specificity was only 67.9% as be-
fore.

The significantly higher sensitivity of ul-
trasound in relation to mammography was
shown by Rotten and Levaillant (15). In their
study specificity values were not published.

Housami and al. (16) conducted research
on a group of patients aged from 25-55 years.
Combining ultrasound and mammography;,
they achieved sensitivity of 76.3% and even
100% specificity, which is a difference from
other studies.

Devolli-Disha and al. (11) proved in
their study that ultrasound is a 20.5% more
sensitive and 14.6% more specific method in
relation to mammography.

In our study, combining the two meth-
ods high sensitivity of 96.8% was achieved,
while specificity decreased to 55.3%, which
is in accordance with the results of most of
the studies above.

When mammography and ultrasound
are combined, the possibility that breast
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cancer will be misdiagnosed is 2.4% ac-
cording to most results (11, 13-18). Devolli
et al. (11) in their study correctly identified
25.1% of all breast cancers by ultrasound
but not by mammography, while 4.6% of all
cancers were correctly diagnosed by mam-
mography but not by ultrasound, which is
similar to our results (Table 4). In our study
we had 3.2% misdiagnosed cancers, which
means that both methods were negative in
only two cases. This result is in accordance
with the results of other studies (11-18)
which indicates the importance of combin-
ing ultrasound and mammography in order
to reduce the number of undetected breast
cancers to a minimum.

Conclusion

In breast cancer diagnosis, in women under
the age of 50, ultrasound is a significantly
more sensitive imaging test than mam-
mography, but in women over 50 years the
sensitivity of both imaging tests is almost
equal. The combination of ultrasound and
mammography achieves high sensitivity so
the number of undetected breast cancers is
reduced to a minimum, but specificity is de-
creased.
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Objective. To evaluate accuracy of transvaginal sonography (TVS)
and hysteroscopy in detection of intrauterine pathology in infertile
women. Subjects and methods. This retrospective study was con-
ducted in 56 infertile women with abnormal transvaginal ultrasound
findings of the uterine cavity which was performed during the midfol-
licular phase as a part of routine infertility workup. Hysteroscopy was
performed between 6™ and 10% day of cycle. Results. The mean age of
the subjects was 31.9+4.0. The most frequent ultrasound finding was
endometrial polyp in 34 (60.7%) patients, septate uterus in 8 (14.3%)
patients, submucosal myoma in 7 (12.5%) patients, endometrial hy-
perplasia in 5 (8.9%) patients and Syndroma Ascherman in 2 (3.6%)
patients. Hysteroscopy confirmed 20 (35.7%) polyps, the same num-
ber of myomas, septate uterus and Syndroma Ascherman as detected
by ultrasound, (7 (12.5%), 8 (14.3%) and 2 (3.6%), respectively) and
19 (33.9%) endometrial hyperplasia. In 46 women with histological
excamination, the sensitivity of TVS and hysteroscopy in the diagnosis
of endometrial polyps were identical - 100%, while the specificity was
higher in hysteroscopy than in TVS (92.3% versus 56.4%, p<0.001).
The sensitivity of TVS in the diagnosis of endometrial hyperplasia was
higher than that of hysteroscopy (86.4% versus 22.7%, p<0.001), while
specificity was identical, of 100%. Accordance between hysteroscopy
and histology was good (k=0.79), between ultrasound and hystol-
ogy was moderete (k=0.59). Conclusion. Hysteroscopy appeared to
be more reliable in diagnosis than TVS. The use of a high frequency
ultrasound probe leads us to a lack of diagnostic clarity between endo-
metrial polyps and hyperplasia.

Key words: Endometrium, Infertility, Ultrasound, Hysteroscopy, Hys-
tology.

Introduction

Evaluation of the uterine cavity is the important part of
examination of infertile women. Findings as a fibroids,
polyps and Miillerian anomalies can impair fertility and
result in poor outcome of pregnancy. Assessment of the
endometrium is an important step in the management of
women with diagnosed infertility. Abnormalities in the




process of implantation could be the basis of
many cases of unexplained infertility.

The first line diagnostic tool for uterine
abnormalities is transvaginal sonography
(TVS). It is an easy, fast and cheap technique
that has became widely used. TVS has al-
ready proved to be a method with high reli-
ability in diagnosing this pathology.

Hysteroscopy is the second step, which
serves after an ultrasound examination as
a form of screening. The advantage of hys-
teroscopy is that we diagnose and treat the
changes we notice at the same time. Over
recent years hysteroscopy is being increas-
ingly used in out-patient facilities which
alongside the standard advantages of hyster-
oscopy also provide greater comfort for the
patients, since it excludes the need to stay in
hospital and decreases the time of treatment,
but also the time needed to prepare the pa-
tient for further procedures, e.g. medically
assisted conception (1, 2, 3).

The aim of this study was to evaluate ac-
curacy of transvaginal ultrasound and hys-
teroscopy in detection of intrauterine pa-
thology in infertile women.

Patients and methods

This retrospective study was conducted
from July 2008 to December 2010 in 56 in-
fertile women. At the time of the study all
patients had a history of primary or second-
ary infertility of one-year duration. The in-
clusion criteria was abnormal transvaginal
ultrasound findings of uterine cavity which
was performed as a part of routine infertil-
ity workup afterwards every women was un-
derwent the office hysteroscopy procedure
in the same centre.

Ultrasound evaluation

TVS was performed during the midfollicu-
lar phase of the cycle (6™ to 10" day) using
an Volusion 730 expert (General Electric,
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New York, USA) equipped with a 9.0 MHz
transvaginal probe. The endometrial cavity
contours and echo patterns of the endome-
trium were evaluated for irregularities in
both the transverse plane and the long axis.
All examinations were performed by the
same operator.

Hysteroscopy technique

Hysteroscopy was performed in the early
follicular phase (6 to 10. day) using a 9 mm
continuous-flow operative office hystero-
scope based on a 4 mm rod lens scope (Karl
Storz, Tuttlingen, Germany). With intra-
venous anaesthesia with Diprivan cervical
dilatation was performed up to Hegar 9.5.
The uterine cavity was distended by normal
saline solution and intra-uterine pressure
was controlled by an irrigation-suction de-
vice (Varioflow, Ljubljana, Slovenia). Intra-
uterine pressure was set around 30 mmHg,
resulting in a balance of the irrigation flow
of around 200 ml/minute and a vacuum of
0.1 bars. Endometrial specimens were ob-
tained by 5Fr crocodile biopsy forceps (Karl
Storz). Endometrial polyps, myomas and
septa were treated utilising the operative fa-
cilities of the hysteroscope with Versapoint
eletrodes (Johnson and Johnson, New Yersy,
USA).

Whenever a lesion was found by hyster-
oscopy, except in the case of septate uterus
and Syndroma Ascherman, it was hystero-
scopically excised during the same proce-
dure, fixed in formalin and sent for histo-
logical examination.

Statistical analysis

Numerical data are presented as mean *
standard deviation, while categorical data
are expressed as proportions. The diagnostic
accuracy characteristics as sensitivity, speci-
ficity, positive predictive value (PPV) and
negative predictive value (NPV) for both
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hysteroscopy and TVS were calculated us-
ing histological diagnosis as the gold stan-
dard. Differences between proportions were
tested by the chi-squared test. The level of
agreement between methods was measured
by Kappa test. A p value less than 0.05 was
considered statistically significant. Data
were analyzed using the PASW 18 software
(SPSS Inc., Chicago, IL, USA).

Results

In this retrospective study 56 infertile pa-
tients were included with abnormal ultra-
sound appearance of the uterine cavity. The
mean age (+ standard deviation) of the pa-
tients was 31.9+4.0. The distribution of the
various abnormalities detected by ultra-
sound and hysteroscopy is reported in Table
1. The most frequent ultrasound finding was

endometrial polyp in 34 (60.7%) patients,
then septate uterus in 8 (14.3%) patients,
submucosal myoma in 7 (12.5%) patients,
endometrial hyperplasia in 5 (8.9%) patients
and Syndroma Ascherman in 2 (3.6%) pa-
tients.

Hysteroscopy confirmed 20 (35.7%) en-
dometrial polyps, the same number of myo-
mas, septate uterus and Syndroma Ascher-
man was detected by ultrasound [7 (12.5%),
8 (14.3%) and 2 (3.6%), respectively, and 19
(33.9%)] endometrial hyperplasia. There
were no failed hysteroscopic procedures.

In 46 women, the histological exami-
nation of endometrial specimen was per-
formed. In the diagnosis of submucosal
myoma, all measured diagnostic accuracy
characteristics, according to histological ex-
amination, for hysteroscopy and TVS were
identical (Table 2). In the diagnosis of en-

Table 1 The incidence of different abnormalities diagnosed by hysteroscopy, ultrasonography and histology in

56 infertile women

Hysteroscopy TVS* Histology

Endouterine abnormalities

% N % N %
Polyp 20 357 34 60.7 17 37.0
Submucosal myoma 7 12.5 7 12,5 7 15.2
Syndroma Ascherman 2 36 2 3.6 0 0
Septate uterus 8 14.3 8 14.3 0 0
Endometrial hyperplasia 19 33.9 5 8.9 22 47.8
Total 56 100 56 100 46 100

*Transvaginal sonography

Table 2 Sensitivity and specificity of ultrasonography and hysteroscopy, based on histology in 46 infertile

women
Diagnostic method Sensitivity (%) PPV*(%) Specificity (%) NPV® (%)
Ultrasonography (polyp) 100 50 56.4 100
Ultrasonography (myoma) 100 100 100 100
Ultrasonography (endometrial hyperplasia) 22.7 100 100 66.7
Hysteroscopy (polyp) 100 85 923 100
Hysteroscopy (myoma) 100 100 100 100
Hysteroscopy (endometrial hyperplasia) 86.4 100 100 91.9

*Positive predictive value; *Negative predictive value




dometrial polyps, the sensitivity of hyster-
oscopy and TVS were of 100%, both. How-
ever, the specificity and PPV were higher
in hysteroscopy than in TVS (92.3% versus
56.4%, x*=11.36, p<0.001, and 85% versus
50%, x’=5.20, p=0.023, respectively). In
the diagnosis of endometrial hyperplasia,
the sensitivity and NPV of hysteroscopy
was higher than that of TVS (86.4% versus
22.7%, 4*=15.49, p<0.001, and 91.9% versus
66.7%, %*=6.40, p=0.011, respectively), while
specificity was the same (of 100% in both).
Accordance between hysteroscopy and his-
tology was good (x=0.79, 95% CI: 0.67, 0.91)
and between ultrasound and hystology was
moderete (k=0.59, 95% CI: 0.44, 0.75).

In the diagnosis of endometrial polyps
and hyperplasia, the concordance between
hysteroscopy and histology (0.93) was sig-
nificantly higher than the concordance be-
tween TVS and histology (0.63) (x2=12.52,
p<0.001). However, in the diagnosis of sub-
mucosal myoma, the concordance of hyster-
oscopy and TVS with histology was identi-
cal (concordance index=1).

Discussion

Intrauterine pathology such as polyps, sub-
mucosal myoma and uterine septa are rela-
tively common and may impair fertility. Tra-
ditionally, the assessment of the uterine cav-
ity for the basic infertility work-up has been
performed by TVS and hysteroscopy. In the
last decade, improvements in ultrasound and
hysteroscopy technologies have changed the
diagnostic approach. On the one hand the
introduction of a high-frequency transvagi-
nal probe increases the possibility of diag-
nosis, and on the other hand the introduc-
tion of “office hysteroscopy” enables direct
visualisation of the cervix and the uterine
cavity and at the same time the possibil-
ity of treating the abnormalities diagnosed.
The results of this study whith sensitivity of
100% and specificity of 100% in diagnosis of

Devleta Bali¢ et al.: Evaluation of endometrial pathologies in infertile women

submucosal myoma and uterine septa con-
firmed the results of other studies according
to hysteroscopy as the gold standard in the
diagnosis of endouterine pathologies, such
as submucosal myomas and anomalies of
the uterine cavity (2, 4).

In this study the endometrial polyps and
hyperplasia are the most frequent findings
of endouterine pathologies. But we noticed
differences between TVS and hysteroscopy
in their diagnostic accuracy: lower specific-
ity in the diagnosis of polyps (56% versus
92%) and lower sensitivity in the diagnosis
of hyperplasia (23% versus 86%) with TVS
in comparison to hysteroscopy. In the analy-
sis of the results we found that in those cases
in which hysteroscopy and histology did
not confirm the existence of an endometrial
polyp, it was actually a case of endometrial
hyperplasia, but we had diagnosed it as an
endometrial polyp by TVS. Mukhopad-
hayay et al. (5) compard TVS, hysteroscopy
and histology in perimenopausal women
with abnormal uterine bleeding and found
similar results in sensitivity and specificity
of ultrasound in diagnosis of polyps and en-
dometrial hyperplasia as are results of our
study. Shalev et al. (6) compared TVS and
hysteroscopy findings in infertile patients
and found disagreement between methods
in diagnosis of polyps end endouterine syn-
echia.

Since the ultrasound examinations were
performed by a single operator on the same
ultrasound apparatus, we tried to analyse
and find the reasons for this discrepancy
between ultrasound and hysteroscopy di-
agnosis. We believe that a possible reason
lies precisely in the use of a high frequency
probe and images with better resolution,
which show changes in the structure of the
endometrial hyperplasia clearly. So, for ex-
ample echogenic zones are shown as small
polyps in the surrounding less echogenic
tissue. Looking for data in the literature,
we came across similar results obtained by
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authors following changes caused to the en-
dometrium in women who take Tamoxifen.
In those cases too TVS proved to be less re-
liable than hysteroscopy (7) as in the post-
menopausal women when endometrium
appears as a normal (8, 9).

The question arose whether this in fact
had any clinical significance when both en-
dometrial hyperplasia and polyps are con-
ditions which require treatment in infertile
patients, and indicate hysteroscopy for fur-
ther diagnosis and treatment.

This could lead us to think about the fact
that advances in ultrasonography technol-
ogy by introducing a high frequency probe
improve diagnostic possibilities but impose
the need to set new diagnostic criteria re-
lated to the structure of endometrial echo
structures.

If we take in consideration that ultra-
sound and hysteroscopy was done by the
same observer we could think about his
subjectivity as a limitation of the study (10).
The second limitation is a small number of
participants.

Conclusion

Hysteroscopy appeared to be more reliable in
diagnosis than TVS and offers the possibility
of simultaneous diagnosis treatment of endo-
uterine pathologies in infertile women. Intro-
duction of a high frequency probe leads us to
a lack of diagnostic clarity between endome-
trial polyps and endometrial hyperplasia.
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Objective. The relationship between specific causative organisms and
development of ARDS in pneumonia patients has not been explored.
Several case reports have described the development of ARDS in pa-
tients with Legionella pneumonia. The aim is of this study was to de-
termine frequency and outcomes of ARDS in patients with Legionella
Pneumonia. Methods. A retrospective cohort study of patients with
Legionella pneumonia hospitalized at two Mayo Clinic Rochester hos-
pitals was conducted. To identify the patients with Legionella pneu-
monia we searched the Mayo Clinic Life Sciences System (MCLSS)
database from 01/01/2003 to 12/31/2007. Electronic medical records
of patients with active Legionella pneumonia based on positive cul-
tures and/or urinary antigen were reviewed. ARDS was diagnosed on
the basis of the criteria of the North American/European consensus
conference definition. Results. We identified 15 patients with micro-
biologically proven Legionella pneumonia of whom 11 were admitted
to the intensive care unit (ICU), 6 required mechanical ventilation and
5 met the criteria for ARDS. Age (median 42 vs. 50 years, p=0.32)
and gender (4/10 vs. 1/5 female, p=0.60) were similar in patients with
and without ARDS. Septic shock was present in 4 of the 5 patients
with ARDS and only 1 without. Patients with ARDS had longer ICU
length of stay (median 9 vs. 1 days, P=0.03). Only one patient (from
the ARDS group) died in the hospital. Conclusion. In this retrospec-
tive study ARDS occurred in one third of patients with microbiologi-
cally proven Legionella pneumonia and was associated with prolonged
length of ICU stay.

Key words: Pneumonia, Legionella, ARDS.

Introduction

Legionella is a Gram negative pathogen that causes le-
gionellosis or Legionnaires’ disease. Legionella has 50
species and 70 serogroups identified, most commonly
L. pneumophila. Since the first breakout of Legionella in
July 1976 that affected 221 persons, resulting in 34 deaths
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(1), there have been numerous reported
breakouts worldwide (2-9), often associated
with severe presentations and substantial
mortality. The incidence of Legionella pneu-
monia ranges from 2 to 15 percent of all
community-acquired pneumonias (CAP)
that require hospitalization (10) and is the
second cause of severe CAP requiring ICU
admission (11). So far, several case reports
have described the development of ARDS
in patients with Legionella pneumonia. In
addition, a recent report demonstrated an
increased risk for ARDS in pulmonary vs.
non-pulmonary infection, as well as the
relationship between Legionella infection
and the development of ARDS in critically
ill patients (12). To our knowledge, there is
no study that has looked specifically at the
features of hospitalized patients with Legio-
nella pneumonia and its relation to ARDS.

The objective of this study was to de-
termine the frequency, characteristics and
outcome of ARDS among patients with spo-
radic Legionella pneumonia at Mayo Clinic
Rochester over a five year period.

Patients and methods

In this retrospective cohort study, we re-
viewed electronic medical records of pa-
tients admitted to two Mayo Clinic Roch-
ester hospitals between 01/01/2003 and
12/31/2007 with microbiologically con-
firmed Legionella pneumonia based on
positive cultures and/or urinary antigen test.
Patients were identified by using the Mayo
Clinic Life Sciences System (MCLSS) data-
base. Pneumonia was defined as new or pro-
gressive infiltrate as seen on a chest X-ray or
CT scan along with a high clinical suspicion
of pneumonia defined as at least one of the
following: fever (>38°C or >100.4°F), leuco-
penia (<4000 WBC/mm?®) or leukocytosis
(>12,000 WBC/mm?), altered mental status
with no other recognized cause (for adults
>70 years old) and at least two of the fol-

lowing: new onset of purulent sputum, or
change in character of sputum, or increased
respiratory secretions, or increased suction-
ing requirements, new onset or worsening
cough, or dyspnea, or tachypnea, rales or
bronchial breath sound and worsening gas
exchange, increased oxygen requirements,
or increased ventilation demand (13). The
outcome measures were: development of
ARDS, the length of ICU stay and overall
mortality. ARDS was diagnosed based on
the criteria by the North American/Euro-
pean consensus conference definition as
acute hypoxemic respiratory failure (PaO,/
FIO,<300) and development of bilateral
pulmonary infiltrates in the absence of left
atrial hypertension (14).

Statistical analysis

Continuous data are presented as median
and interquartile range (IQR) and categori-
cal data as counts and percentages. Con-
tinuous variables were compared using the
Wilcoxon rank-sum test for non-normally
distributed variables. The Fisher’s exact tests
were used to compare categorical variables.
JMP statistical software (JMP Version 7,
SAS Institute Inc., Cary, NC) was used for
all statistical analyses.

Results

We identified 15 patients, 5 women, median
age 46 years (interquartile range (IQR) 42-
57) with microbiologically proven Legionel-
la pneumonia, of whom 11 were admitted
to the intensive care unit (ICU), 6 required
mechanical ventilation and 5 met the cri-
teria for ARDS. The median duration of
mechanical ventilation was 5 days (IQR
4-8). The diagnosis was made by culture in
2, urinary antigen in 10 and both in 3 cases.
Two patients had positive bronchoalveolar
lavage by direct fluorescent antibody stain-
ing (DFA). Only 4 patients had no previous
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medical history. The most frequent comor-
bidities were hypertension and diabetes. The

Figure 1 Acute respiratory distress syndrome in
patient with Legionella pneumonia. Dense right
middle lobe consolidation and bilateral alveolar in-
filtrates, endotracheal tube 2 cm above the carina

majority of patients presented with bilateral
chest infiltrates at the time of hospital ad-
mission, and four patients met the criteria
for ARDS at the time of hospital admission.
Figure 1 presents a portable chest radio-
graph appearance in patient with ARDS due
to Legionella pneumonia. The mean time
from symptom onset to appropriate antibi-
otic treatment was 6 days (2-10) (Table 1).
Age (median 42 vs. 50 years, p=0.32) and
gender (4/10 vs. 1/5 female, p=0.60) were
similar in patients with and without ARDS.
ARDS developed in 4 patients with no co-
morbidities and 1 with past medical history
of COPD and diabetes mellitus. Median
time from symptom onset to initiation of
appropriate antibiotic therapy was similar
in patients with and without ARDS (6 vs.4
days, p=0.17). Septic shock was present in 4

Table 1 Characteristics of patients with Legionella pneumonia

Number Age Gender Comorbidities Chronic Symptom  Chest X ray ARDS
of (Years) Immuno-suppression  to AB (on
patient (days) admission)
1 75 F CAD, HTN, DM, PMR Yes 2 Bilateral No
2 46 M HTN No 14 Unilateral No
3 51 M None No 14 Bilateral Yes
4 42 F HTN, DM No 1 Bilateral No
5 42 F None No 5 Bilateral, ARDS Yes
6 10 F IPH Yes 6 Bilateral No
7 68 M Multiple myeloma Yes 1 Unilateral No
8 39 M None No 6 Bilateral, ARDS Yes
9 74 M Ulcerative colitis, CAD, DM Yes - Unilateral, No
cavitary mass
10 57 M COPD, DM No 6 Bilateral, ARDS Yes
1 50 M Crohn’s disease Yes 2 Unilateral No
12 54 M Alcohol abuse No 4 Bilateral No
13 46 F Bilateral lung transplant for  Yes 12 Unilateral No
emphysema
14 46 M Alcohol abuse No 6 Unilateral, No
pleural
effusion
15 25 M No No 9 Bilateral, ARDS Yes

AB-Antibiotics, CAD-Coronary artery disease, HTN-Hypertension, DM-Diabetes mellitus, PMR-Polymyalgia rheumatica, IPH-

Idiopathic pulmonary hemosiderosis
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of the 5 patients with ARDS and only 1 with-
out. All ARDS patients were treated per pro-
tocol with lung protective (tidal volume 4-8
mL/kg predicted body weight) mechanical
ventilation. Patients with ARDS had lon-
ger ICU length of stay (median 9 vs. 1 days,
P=0.03). Only one patient (from the ARDS
group) died in the hospital.

Discussion

The results of this study demonstrated the
high frequency of ARDS among hospital-
ized patients with confirmed Legionella
pneumonia and substantially lower mortal-
ity than previously reported. Comorbidities
were common, including diabetes mellitus
and immunologic diseases. This is in line
with previous studies that showed increased
risk for Legionnaires’ disease in patients
50 years and older, with comorbidities in-
cluding diabetes mellitus, chronic obstruc-
tive pulmonary disease, renal disease and
immuno suppression (15, 16).

The mortality from Legionnaires’ dis-
ease ranges from 5-17% in hospitalized
patients (17, 18), up to 30% in patients re-
quiring ICU admission. Considering most
patients in this study had severe forms of Le-
gionella pneumonia, mortality was consid-
erably lower than previously reported (19,
20). Over the past decade there has been a
substantial decline in mortality from Legio-
nella infections in the US (21). Early initia-
tion of empirical antimicrobial coverage for
atypical bacteria, as well as the recent devel-
opments in critical care medicine, including
the standardized protocols for lung protec-
tive ventilation(22), sedation (23), weaning
(24), early goal directed therapy in sepsis
(25) and conservative strategy of fluid ma-
nagement in patients with acute lung injury
(26) could explain the lower mortality in
the observed patients. Several factors have
been shown to independently influence sur-
vival in critically ill patients with Legionella

pneumonia, including the baseline severity
of illness and hyponatremia (20). The ma-
jority of patients in our study presented with
bilateral chest infiltrates and required ICU
care, almost half of them were mechani-
cally ventilated, and 30% developed septic
shock. Although these features have been
previously recognized to be associated with
mortality in severe pneumonia patients, and
are often associated with ARDS, the rela-
tionship between Legionella and ARDS has
been mostly described in case reports. In-
terestingly, severe forms of Legionella pneu-
monia associated with ARDS were recorded
not only in patients at risk (27-29), but also
in previously healthy young adults (30, 31).
In our study, majority of ARDS patients had
no past medical history.

Experimental studies have shown that
in macrophages, L. pneumophila inhib-
its phagolysosome fusion, multiplies and
causes lysis of the host cell. Both, in macro-
phages and alveolar epithelial cells the viru-
lent strain of L. pneumophila induces pro-
grammed cell death, DNA fragmentation
and activation of various caspases (32, 33).

Delay in appropriate antibiotic treatment
(34) has been associated with increased
mortality in patients with Legionnaires’
disease. In our study, patients who devel-
oped ARDS had longer time from symptom
onset to initiation of appropriate antibiotic
treatment although the difference was not
statistically significant.

There are several limitations of the pres-
ent study. Due to retrospective design and
the fact that hospital database was used to
select patients, it is likely that the frequency
of Legionnaires’ disease is largely under-
estimated, resulting in confirmed infections
mostly in severely ill patients who under-
went detailed microbiological evaluation.
Legionella is rarely identified in pneumonia
patients since the diagnosis requires the use
of specific tests and the isolation is difficult
due to organisms’ fastidious nature. In addi-




tion, the study includes relatively low num-
ber of patients and was underpowered to de-
tect all relevant differences between patients
with and without the ARDS.

Conclusion

In conclusion, in this retrospective study
ARDS occurred in one third of patients with
microbiologically proven Legionella pneu-
monia and was associated with prolonged
length of ICU stay. Only one patient with
ARDS due to Legionella pneumonia died.
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Research into the psychosocial consequences of war and political
violence on children’s and adolescents developmental wellbeing has
shown a steady increase over the last decades. Numerous studies, from
differing cultures in different war zones around the world, have docu-
mented the effect on children of exposure to war atrocities. The war in
Bosnia and Herzegovina (BH) 1992-1995, at the end of 20" century
found the citizens of BH and the world mental health professionals
and scientists unprepared to deal with the adverse consequences for
the entire BH population and especially for its most vulnerable part,
children and adolescents, to be able to take adequate measures of suffi-
cient mental health care to prevent devastating consequences of severe
multiple traumas. Only a few research studies were done during and
after this war in BH, the United States, Sweden, Norway, the UK and
Germany focusing on the relationship between war trauma, Posttrau-
matic stress disorder (PTSD), depression, suicidal thoughts, accultur-
ation, repatriation, poverty, behavioral problems, school adjustment,
relational problems of children and their mothers after deployment
of war PTSD veterans and war prisoners, and treatment of psycho-
logical consequences in examined children and adolescents from BH.
The major part of this paper reviewed available literature on Medline
that reported national and international studies which investigated the
psychological consequences of war on BH children and adolescents
and several papers about children and adolescents from Srebrenica,
that were not indexed on Medline, but showed very crucial results for
the issue described.

Key words: Children, Adolescents, PTSD, Depression, Bosnia and
Herzegovina.

Introduction

The investigation of psychosocial consequences in chil-
dren and adolescents from living through war and politi-
cal violence has shown a steady increase over the last de-
cades. Numerous studies, from differing cultures in dif-
ferent war zones around the world, have documented the
effect on children of exposure to war atrocities (1). Dur-
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ing the 1992-1995 war in Bosnia and Her-
zegovina (BH), the whole social structure in
the country was destroyed, many families
were shattered, and an individual was of-
ten left without adequate family and social
system support (2). More than two million
Bosnian Muslims were ethnically cleansed
in the Balkan region; of these, 200,000 were
killed while the others were forced to flee
their homes and become refugees. This war
in BH has had a tremendous impact on ci-
vilians; thousands of inhabitants were left
with numerous traumatic experiences (3).
Large parts of the population were exposed
to extreme threats and intense feelings of
helplessness (4). This war has caused a large
amount of psychic and social breakdowns.
The consequences of the war which caused
stress on mental health are of importance,
as well as influences on the emotional func-
tioning of individuals caused by changes in
the social structure of the population and
economic potential of the society (5). Af-
ter the Dayton Peace Accord was signed in
Paris in November 1995 , the war ended the
following month. The war in Bosnia lasted
approximately 3 and 1/2 years, and although
military casualties were high on all sides
(6), an estimated 100,000 to 250,000 people
were Kkilled and 200,000 were wounded (7),
by far the greatestimpact of the fighting was
on civilians. It is estimated that >1.3 million
Bosnians were displaced within the country,
more than 800 000 became refugees to other
nations, and up to one quarter of 1 million
were killed (6), 90% of whom were civilian
(8). These long-term traumatic and stressful
experiences leave an imprint upon people’s
inner lives and take a long time to heal (4).
Children were the most vulnerable. Many of
them suffered or witnessed horrifying acts
of violence and aggression (4). It is known
that massive exposure to wartime trauma
overwhelms most psychological defense
mechanisms in children, and that children
may mitigate war effects in low-to-moder-

ately intense wartime settings, which allows
effective functioning after acclimatization
(9). Although young trauma victims are of-
ten resilient, many experience mental health
difficulties, including PTSD (4) depression
and suicidal thoughts (2). Between 25%-
30% of Bosnian refugee children lost their
fathers in the war in BH (4, 10). Husain et
al. (11) reported that two-thirds of 521 Sa-
rajevo children had lost a member of the
family, similar to 52.6%-89.6% of children
in our previous studies (2, 4). Most children
develop strong attachments to their parents
(12), which become even stronger in adverse
situations. Separation and loss increase the
likelihood of various difficulties in childrens
psychological development. This trauma, in
addition to various other types of trauma, ex-
plains the high frequency of serious psycho-
logical disorders among these children (2).

Whereas there is extensive clinical lit-
erature about the developmental challenges
facing children and issues of war trauma
exposure and postwar adjustment, there is
little systematic research about the situation
in BH. This review summarizes the findings
of the existing publications.

Exposure to war trauma experiences

The use of violence against civilians in times
of war has been one of this century’s most
alarming military developments, creatingin-
creasing numbers of displaced persons and
refugees in the wake of regional and tribal
conflict. Many refugees were exiled to dif-
ferent European countries, where they faced
different acculturation processes (4). ‘Loss
of place) acute and chronic trauma, family
disruption and problems of family reunifica-
tion have become issues of concern. When
BH was thrown into war in 1992-1995, it
was clear from the beginning that the extent
of the trauma would be enormous and evi-
dent for generations to come (13).

The war in BH was characterized by mas-
sive displacement, disruption and loss of life,




relatives and property. Health and psycho-
social well-being were affected in a number
of ways. The findings show that there may
be more serious longer-term psychological
problems in people who are forced to leave
their country during wartime (14) even af-
ter the war ended. Due to life-threatening
danger BH children and adolescents expe-
rienced: “wounding of one’s father”, “father
loss because of killing or missing and loss of
immediate or extended family member(s)”,
“unwillingly leaving home”, “separation
from family and friends”, “forced expulsion
from home”, “living in collective refugee
settlements”, “refugee problems and life in
a small room in foreign country(ies)”. Also,
they experienced: “severe fear”, shelling and
firing very close to children and firing their
houses, devastation and ruins” “killing of
close relatives and other people’, “enemies
maltreating father”, “running away, hiding
and crawling from life threatening danger”,
“mother’s crying and severe sadness”, “stay-
ing in the concentration camp together with
family”. Together with their families, during
the war in BH children experienced: “non-
adequate residence”, “living in collective
settlements”, “non-adequate and non-safe
neighborhood”, “separation from parent/s’,
“poor financial means’, “extreme poverty
and lack of social support” (4, 14). Besides
these directly life threatening experiences,
children witnessed “dead bodies”, “enemy
soldiers killing people”, “watching people
being slaughtered on TV”, “wounding and
wounded people”, “beating and torturing of
men and women” (14).

A growing body of research has increased
knowledge of the after-effects of trauma
in children, including the development of
PTSD. Several factors increase children’s risk
for development of PTSD or PTSD symp-
toms after trauma. Such information is po-
tentially useful for identifying children who
may benefit from more thorough or ongoing
assessment after trauma. With regard to as-
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sessment, an array of increasingly sophisti-
cated and clinically useful measures is being
developed; however, currently there is poor
high quality data concerning the diagnostic
use of different assessments. A significant
amount of evidence indicates that trauma
can produce diverse reactions in children,
including a general increase in internalizing
and externalizing symptoms. Clinically use-
ful measuring instruments allow PTSD to
be differentiated from this general reaction
to traumatic events, much of which may re-
flect a non-pathological response (15). Self-
report checklists may be useful as a public
health measure to assess the prevalence of
psychological distress in war affected areas,
but they are not an adequate means of clini-
cal screening. Checklists used in combina-
tion with other qualitative approaches make
it possible to identify those in need and avoid
unnecessary pathologization (16). Limited
information suggests that PTSD can have a
cascading negative effect on children’s devel-
opment and functioning (15). Differences in
child exposure during war and exile could
be understood in relation to identifiable
socio-demographic factors, particularly eth-
nic background, social class, child age and
family size (17). According to most studies,
more than half of children exposed to war
meet the criteria for PTSD.

Although we know that children are ad-
versely affected by atrocities of war, we do
not know which specific war events are as-
sociated with children’s stress reactions. For
example, it is unclear whether differences
exist in response to violent versus nonvio-
lent war-trauma experiences (18). Parent
and clinician reports show marked group
similarities but they often differ with regard
to the individual child. Clinician scores re-
veal a social class gradient not visible on the
Harvard Trauma Questionnaire (HTQ) (19,
20). Parent and teenager assessments cor-
relate strongly in total exposure but diverge
markedly on specific events. Discrepancy
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derives as frequently from events affirmed
by teenagers alone as by parents alone. Pri-
mary school children, on the other hand,
systematically offer a less-detailed account
of their own war exposure. In summary,
original HTQ functions “quite well” as a
standardized questionnaire, but a Bosnian-
specific version would expectedly afford
greater validity and capture social class dif-
ferences in child exposure. For teenagers,
the value of multiple informants appears
evident; for primary school children, a more
adequately age-adjusted procedure remains
the first priority (21). Alwood et al. (18) ex-
amined the relationship of violent and non-
violent war experiences to children’s trauma
reactions and adjustment in a group of chil-
dren from the Bosnian capital, Sarajevo. In
their sample of 791 children, 41% had clini-
cally significant PTSD symptoms. Children
were adversely affected by exposure to both
violent and nonviolent war-traumas. They
found an additive effect of trauma expo-
sure on trauma reactions; however, many
war experiences were not associated with
the children’s adjustment and trauma reac-
tions. They concluded that additive effects
of violence and deprivations during war
may overwhelm the coping skills of children
and leave them vulnerable to externalizing
and internalizing adjustment difficulties and
symptoms of PTSD (18). Angel et al. (22),
in their study of 99 school-aged Bosnian
refugee children living in Sweden, who were
analyzed to reveal the patterns of war stress
experienced and the relationship between
these stressors and their current psychologi-
cal problems, found that when children had
experienced much stress, talking about their
experiences seemed to exacerbate the nega-
tive effects (22).

Papageorgiou et al. (10) found on the
Impact of Event Scale (IES) (23) a signifi-
cant association between the number of war
traumatic experiences and the intrusion and
avoidance scores (10). Brennen et al. (24)

in their study provided evidence that BH
adolescents who were exposed to trauma in
childhood have difficulty retrieving specific
autobiographical memories (24). To evalu-
ate the psychometric properties of the IES
scale in children Dyregrov et al. (25) con-
ducted a study on 1787 children exposed to
warfare in Croatia and BH. The study group
comprised 877 girls and 910 boys ranging in
age from 6 to 15 years. High levels of post-
traumatic reactions were found in that group
of children. The pattern of endorsement and
the factor structure of the IES scale were
similar to that found in other samples. As
in other studies, both the overall IES score
as well as the intrusion and avoidance score
were significantly higher in girls than boys.
The factor structure for boys and girls were
very similar, and the reliability of the scale
was adequate across different age groups
and for subgroups of displaced and refugee
children (25).

In the BH war 1992-95, the citizens of
Sarajevo and Srebrenica were exposed to ex-
tremely severe war trauma. There are only
a few studies that have researched the psy-
chosocial consequences on war traumatized
children and adolescents from these two
places.

Sarajevo

The Siege of Sarajevo was the longest siege of
a capital city in the history of modern war-
fare (26). The capital city of BH was besieged
from April 5, 1992 to February 29, 1996 dur-
ing the BH war, with a siege force of 18,000
stationed in the surrounding hills, from
which Serb soldiers assaulted the city with
weapons that included artillery, mortars,
tanks, anti-aircraft guns, heavy machine-
guns, multiple rocket launchers, rocket-
launched aircraft bombs, and sniper rifles
(27). From May 2, 1992, the Serbs blockaded
the city. The defense forces of the BH gov-
ernment inside the besieged city were poor-




ly equipped and unable to break the siege. It
is estimated that nearly 10,000 people were
killed or went missing in the city, including
over 1,500 children. An additional 56,000
people were wounded, including nearly
15,000 children. The 1991 census indicates
that before the siege the city and its sur-
rounding areas had a population of 525,980.
There are estimates that prior to the siege the
population in the city proper were 435,000.
The current estimates of the number of
persons living in Sarajevo range between
300,000 and 380,000 residents (28). Among
the children and adolescents there was an
increase in neurotic and psychotic disorders
in the very beginning of the first year of the
war, and a decrease in the same diagnoses
during the second year. This might be ex-
plained by the particular adaptation of the
youngsters to the war conditions. When we
are talking about the invalidity of neurologi-
cal and psychiatric disorders, the investiga-
tions showed that illness is the mostly caused
by invalidity (85.1%) among the global inva-
lidity during the war in Sarajevo (5). The ef-
fect of long-standing siege on children is less
researched because of the rare occurrence of
siege conditions these days and the difficul-
ties those conditions present for research.
Husain et al. (11) did a unique study in that
the participants lived in prolonged siege
conditions and were deprived of the basic
necessities of life for over 1 year. They were
exposed to random sniper fire from the hills
surrounding the city of Sarajevo, and many
lost family members and close friends. In
the completely unusual circumstances that
the siege of Sarajevo presented at the time
of the study, data were collected in Febru-
ary and March 1994 from 791 children stud-
ied, aged 7-15 years; the mean age was 11.0
years (SD=2.3) in one school district. They
could not determine how their sample dif-
fered from children in other school districts
in Sarajevo. Data on socioeconomic status
were notincluded because of the widespread
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deprivation resulting from the war. Of 719
subjects, eighty-five percent of the samples
had experienced sniper fire, but there was
no significant relationship between experi-
encing sniper fire and the development of
PTSD symptoms. A total of 521 (66%) of the
children had lost a member of their imme-
diate or extended family; children who had
experienced sucha loss had more symptoms
of PTSD. Twenty-six percent of our sample
experienced food deprivation, 48% experi-
enced clothing deprivation, 29% reported
shortage of water, and 10% reported lack
of shelter. The children who experienced
lack of water and shelter were significantly
more likely to manifest avoidance and re-
experiencing symptoms than those who
did not. Girls reported significantly higher
mean scores for avoidance cluster, Impact of
Event Scale, and cluster of re-experiencing
symptoms than boys. The loss of a family
member and deprivation of food, water,and
shelter had a severe adverse impact on the
children. They identified the needs for food
and clothing more frequently than the needs
for water and shelter. In general, deprivation
was associated with significantly increased
symptoms of avoidance and hyper-vigilance.
Results of this study imply that proximity to
war atrocities and personal losses are highly
correlated with the development of symp-
toms of PTSD (11). To examine risk and
protective factors of postwar adjustment
among adolescents from Sarajevo who had
been exposed to war traumas during the
war in Bosnia and Herzegovina Durakovi¢-
Belko et al. (2003) specifically examined dif-
ferential linkages between PTSD symptoms
and depression (as outcomes) and (a) war
traumas, (b) individual and socio-environ-
mental factors, and (c) cognitive appraisals
and coping mechanisms. Their results of
hierarchical multiple regression analyses in-
dicated that the dimensions of war traumas,
individual characteristics, and cognitive ap-
praisals and coping mechanisms play a sig-
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nificant role in determining who will have
more serious PTSD symptoms. Although
individual and socio-environmental fac-
tors are the strongest predictors of depres-
sion, the dimensions of war traumas are
also significantly correlated with depressive
symptoms. Common risk factors for more
serious depression and PTSD symptoms in
postwar adjustment were female gender and
low optimism. While the strongest predic-
tor of posttraumatic stress reactions (PTSR)
was trauma experience in the category of
loss, the strongest predictor of depressive
symptoms was female gender (29). In their
conceptualized an overview of the clinically
verified psychological consequences of war-
stress exposure in children and adolescents
in BH, Danes and Horvat (30) presented
data that related to the city of Sarajevo, as
their sample was in a particular way very
specific in comparison with other areas of
BH. They found that all types of stressors af-
fecting the population could be found there,
and had particular significance in the light
of the status of the city of Sarajevo as a war
target. The delivered data were presented
as a comparison of the clinical phenomena
during the war and those several years af-
terwards. It was evident from the data that
the war has left psychological consequences
in the developing population, primarily in
quantitative terms, i.e., in the increase of
prevalence of psychological disorders by ap-
proximately 15% compared to the pre-war
circumstances (30).

Srebrenica

During the recent BH war, Srebrenica was
a United Nations safe haven, but besieged
citizens suffered because of a systematic
blockade of relief convoys which disrupted
access to many foodstuffs (31). Many chil-
dren, more than 1,000 between October
1992 and May 1993, died there from hun-
ger and disease (32). Children in Srebrenica

lived in a horrible environment and each
of them was physically and psychologically
abused and terrorized by the various disas-
trous war events. Tahirovi¢ (33) found in
his study that all children from Srebrenica
have had high IES scores and a high degree
of distress, consequently this study showed
that young children who had suffered the
horror of war presented suboptimal growth
(33). The darkest moment in the interna-
tional involvement in Bosnia was the fall
of the Bosniak-populated, eastern Bosnian
enclave of Srebrenica on July 11%, 1995. It
became a significant event that fundamen-
tally changed the conflict dynamics and en-
hanced the prospect for peace (7). On that
day about 15,000 people attempted to walk
from the enclave of Srebrenica to free terri-
tory in Bosnia. Two-thirds were captured or
killed. Many of the remainder experienced
hallucinations on the march, leading them
to believe they were the victims of chemical
weapons. After the literature on the likeliest
CW agent, 3-quinuclidinyl benzilate (BZ),
and on stress as a cause of hallucinations
was reviewed, CW exposure could not be
ruled out. It was concluded that the halluci-
nations can be ascribed to the consequence
of multiple stress: artillery attacks, exhaus-
tion due to lack of sleep, starvation, thirst
and the effects of drinking unpurified water
(34). Despite the fact that Srebrenica was a
United Nations (UN) safe zone, the murder
of 7,000-8,000 Bosniak men was not pre-
vented. Some were killed after surrendering,
believing the UN would protect them. Oth-
ers were hunted down while attempting to
escape into Bosnian government-held ter-
ritory. Some committed suicide, unable to
endure the harrowing trek to safe ground
(7). Hasanovic¢ et al. (14, 36) in their study,
analyzed acculturation and psychological
characteristics of Bosnian refugee and in-
ternally displaced adolescents who survived
the Bosnian war and the Srebrenica enclave
disaster. All of them survived a very difficult




humanitarian disaster, being besieged with-
out a normal life together with the threat
of war they were exposed to together with
their families. After separation from the
men, adolescents who participated in this
study reported that they were transported
in crowded trucks and buses together with
their mothers, very old men and other chil-
dren to Dubrave airport close to Tuzla town.
Among the more than 15, 000 displaced per-
sons arriving from the Srebrenica enclave,
the field emergency services found various
pathologies in these exhausted persons.
Among children there was a predominance
of cases of respiratory disease and untreated
skin infections (35). As Srebrenica is one of
five regions of BH previously identified as
iodine deficient, continual prophylaxis was
realized with iodized salt over the twenty
years prior to the war in the former Yugo-
slavia. Thus, Tahirovi¢ et al. (31) investi-
gated the current state of iodine nutrition
in Srebrenica children who had undergone
the siege, and found that urinary iodine
concentrations were significantly lower than
those for controls from Tuzla. The obvious
cause was the interruption of the availability
of iodized salt by the blockade of relief con-
voys while Srebrenica was a United Nations
safe haven (31). During the research (14, 36)
in May 1999, some of the adolescents were
in the process of repatriation to their home
country after a certain period of life in exile
(1995-1998), and others from the investi-
gated group stayed during and after the war
in BH as internally displaced persons, with-
out the possibility of returning to their place
of origin despite the end of the war. Adoles-
cents from Srebrenica were compared with
their peers from Janja and Bijeljina (Sem-
berija plain), who survived different cata-
strophic war conditions at the very begin-
ning; and some were exiled (1992-1998) and
some were internally displaced, but did not
go through the Srebrenica disaster (14, 36).
This study showed that in both groups, par-
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ticipants who had been internally displaced
or/and refugee adolescents had been ex-
posed to severe war trauma and had report-
ed high levels of traumatization more than
three years after the war. The prevalence and
severity of trauma experiences were signifi-
cantly related to their region of residence,
with adolescents from the region of Srebren-
ica having a significantly higher prevalence
and severity of experiences. We found that
adolescents from Srebrenica, after surviving
the initial war experiences in 1992, stayed
in their homeland significantly more and
survived additional trauma exposure to war
catastrophes as internally displaced persons
in the so called “free territory”, while a sig-
nificantly lower number of adolescents from
the same region were exiled from BH during
and after the war, compared with their peers
from Semberija. Being forcedly expelled
from private property and homes, 56.6% of
Srebrenica participants were resettled as dis-
placed or exiled persons in collective settle-
ments significantly more than those from
Semberija. Srebrenica participants survived
significantly more war related catastrophic
experiences, while participants from Sem-
berija reported significantly more frequent-
ly trauma experiences related to the process
of exile and repatriation. In the Srebrenica
group the severity of traumatic experiences
was not related to age and gender, but was
related to refugee status and father loss. The
internally displaced and those who lost their
father reported significantly more severe
trauma experiences. In the Semberija group,
the severity of trauma experiences did not
relate to refugee status or father loss. Being
out of the war did not help exiled adoles-
cents to diminish the severity of many trau-
ma experiences. Girls and older participants
had significantly more severe trauma expe-
riences similar to other studies (2, 4, 11,14).

Amongst 143 participants from the Sre-
brenica region 36.4% experienced loss of
their father which is significantly more than
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those from Semberija, IDP experienced the
loss of their father much more than refu-
gees; also, 89.4% of 143 Srebrenica adoles-
cents experienced separation from family
and friends, which is significantly more than
their peers from Semberija. Adolescents
from Srebrenica were significantly less active,
less sociable, in other words they were more
introverted (14, 36). Psychological trauma,
physical injury and low socioeconomic status
provoked by the events of war delayed me-
narchal age among girls who survived the
Srebrenica disaster (37).

Acculturation

As stated previously, together with adults,
many children witnessed or experienced
traumatic events, and many families were
forced to leave their homes. Many found ref-
uge in European countries, where they faced
different acculturation processes (4). There
are only two studies that have investigated the
acculturation problems of BH refuges (4, 14).

Hasanovi¢ et al. (4) found returnees re-
ported significantly fewer acculturation
problems, such as: “thought about native
place after arriving in refugee/displaced
environment,” “wanted to return to home-
land/hometown,” “was sad after arriving in
refugee/displaced environment,” “listened
to news from homeland/hometown,” “had
digestion problems after being exiled/dis-
placed,” and “missed friends during exile/
displacement”. Younger returnees signifi-
cantly more often “thought about home-
town after arriving in a foreign country”
than older ones. Older non-repatriated
adolescents had “digestion problems in dis-
placement” significantly more often than
younger ones. Older returnees and older
internally displaced pupils “were forbid-
den to play outside” significantly more than
younger ones. Internally displaced girls were
significantly more often “sad after arriving
in the place of displacement” than boys. Re-

patriated girls were significantly more often
“forbidden to play outside in place of exile”
than boys. Repatriated boys were “prevented
from accepting the new environment” sig-
nificantly more often than girls. Internally
displaced girls were significantly more often
prevented from accepting their new envi-
ronment (milieu) than boys. Returnees who
had lost their father were significantly more
often “Sad after arriving in the place of ex-
ile” than those who had both parents. They
experienced “sleeping disturbances” more
often than those who had complete families.
Internally displaced adolescents in BH who
had lost their fathers had significantly more
“sleeping disturbances” and “digestion prob-
lems” than those with both parents. On the
other hand, returnees who had both parents
“were forbidden to play outside” signifi-
cantly more often than those who had lost
a father. Internally displaced adolescents
who had lost a father wanted to “return to
homeland” significantly more often than
those who had both parents. During exile,
returnees who lost their father “listened to
news from their home country” significantly
more often than their peers who did not lose
their father (4). In the other study regarding
acculturation problems, participants from
Srebrenica reported significantly more that
they: “missed friends during exile/displace-
ment’, “wanted to return to native place/
homeland”, “listened to news from home-
town/homeland” and “had digestion prob-
lems after being exiled/displaced”. Accultur-
ation problems were highly correlated with
occurrence of school-emotional/behavioral
problems (14, 36).

Repatriation

In 1995, after the end of the war in Bosnia, a
number of refugee families were repatriated,
often against their whish, and returned to a
completely changed, unsafe, and devastated
environment. During this process, children




were exposed to further stress caused by dis-
location and the process of acculturation.
This has left long-term emotional scars and
mental health problems, including PTSD,
in children and the adolescent population.
In the study of Hasanovi¢ et al. (4) on 120
refuge adolescents who returned to their
homeland, but not to their own prewar
property, after return to their home country,
79% returnees had no social support; 58%
of them had unemployed parents; 10% were
living in extreme poverty and only 10.8%
had properly resolved health care insur-
ance. For 87% of returnees, the school sys-
tem was completely different than in the
exile country, and for 77% their economic
situation was worse than in exile, 73% pre-
ferred watching exile country programs on
satellite TV, and 48% were sad after return.
Older returnees reported significantly more
often “a different school system in home
country than in country of exile”. They also
reported significantly more “missing being
with their old friends,” whereas younger re-
turnees reported significantly more “com-
munication problems with friends, relatives
and neighbors” and “digestion difficulties”
Returnee girls reported significantly more “a
different school system in the home country
than in the country of exile,” and “missing
being with old friends,” whereas returnee
boys reported difficulties with school stud-
ies more often after their return. Returnees
who had both parents, reported signifi-
cantly more “worsening of economic situa-
tion than before exile” and “missing being
with old friends,” whereas returnees who
had lost their father reported significantly
more “difficulties with teacher/s” (4). In
the study about Srebrenica and Semberija
adolescents (14, 36) according to difficul-
ties experienced during repatriation, Sem-
berija students reported significantly more:
“economic situation is worse than before the
exile”, “preferring to watch programs from
exile country on satellite TV” and “missed
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meeting with friends from pre-war period”
In both groups the participant were “sad af-
ter return” 45-48% with no significant dif-
ference between the groups. Returnees from
the Srebrenica group who “listened to news
from their home country” and who “missed
friends in exile” had more “sleeping difhi-
culties” after return to their home country.
Those who “were thinking about relatives”
in exile were more sad in their home coun-
try and had more “sleeping disturbances”
after return. Those returnees who preferred
to “watch exile country programs on satel-
lite TV” in home country, had less “think-
ing about native place in exile” Semberija
returnees who preferred to “watch exile
country programs on satellite TV” in home
country, had less sadness during exile, less
“sleeping difficulties” in exile, less “diges-
tive problems”, they “missed friend(s) from
home country” less during exile, wanted to
“return to home country” less and “listened
to news from home country” less during ex-
ile. Adolescents who stayed in their home
country during the whole war and postwar
period were faced with different accultura-
tion processes in the new environments
but in the same culture and their mother
tongue. They, together with other family
members remained exposed to continual
life-threatening situations, sometimes very
often. They had more problems to adapt to
their new life environment than those who
were in exile, probably because they expe-
rienced more discomfort and life threaten-
ing conditions in the war zone of their own
homeland (14, 36). The process of accultura-
tion after returning to one’s home country
is a long-lasting and very complex process
in view of all the emotional, socio-political
and financial obstacles they had to face and
go through with minimal harm. The find-
ings of this survey of Bosnia-Herzegovina
internally displaced and refugee adolescents
living in post war conditions after surviving
fighting, expulsion from home, displace-
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ment, exile, acculturation, repatriation, loss
of fathers, loss of close family members, loss
of property, lack of safety and normal condi-
tions for life suggest that today and in the
future the impact of the war was both severe
and widespread (14, 36).

Post-traumatic stress disorder

As part of a United Nations Children’s Fund
(UNICEF) psychosocial program during
the war in BH, data were collected from a
community sample of 2,976 children aged
between 9 and 14 years. Children com-
pleted standardized self-report measures of
posttraumatic stress symptoms, depression,
anxiety, and grief, as well as a report of the
amount of their own exposure to war-relat-
ed violence. Results showed that children
reported high levels of posttraumatic stress
symptoms and grief reactions. However,
their self-reported levels of depression and
anxiety were not raised. Levels of distress
were related to children’s amount and type
of exposure. Girls reported more distress
than boys, but there were few meaningful
age effects within the age band studied (37).

According to previously established
cut-oft scores on self-report measures, in
a sample of 95 children of 8-13 years, who
had experienced the war in Bosnia 65 (28%),
scored within the clinical range on the IES
measuring PTSD reactions (11). The level
severity of re-experience cluster symptoms,
were significantly higher among adolescents
from Srebrenica. The prevalence of PTSD in
the Srebrenica group (67.8%) was signifi-
cantly higher than 52.4% in the Semberija
group of respondents. PTSD prevalence was
higher in both groups than in other stud-
ies (14, 35). Eytan et al. in their study about
Albanian Kosovar found out 23.5% PTSD
prevalence (38), but it was less than 94%
in 364 IDP children from central Bosnia in
the study of Goldstein et al. (6). In the study
on 186 children/adolescents (2) PTSD was

present in 51.6% of them, with the highest
prevalence among children in the non-gov-
ernmental Children’s Village. PTSD preva-
lence was higher among children who lost
a parent but lived with the surviving parent
than among children in the governmental
orphanage or children living with both par-
ents. Loss of a parent was associated with
higher frequency of PTSD. The loss of both
parents was associated with high preva-
lence of PTSD. Prevalence of PTSD was
positively correlated with the prevalence of
depression. The children/adolescents who
survived war traumas but were living with
both parents reported the lowest rate of
psychological disturbances (2). In the study
of IDP and returnees (4) the whole sam-
ple, 149 (62%) of 239 adolescents reported
symptoms that met DSM-IV criteria for
PTSD; the repatriated group had 57% of 120
and non-repatriated group had 68% of 119
participants with PTSD. The prevalence of
PTSD was significantly greater among older
returnees than among younger ones. PTSD
prevalence among younger returnee boys
was significantly higher than among their
girl peers, whereas PTSD prevalence among
older returnee girls was significantly higher
than among boys. Internally displaced ado-
lescent girls had significantly greater preva-
lence of PTSD than boys. Father loss had no
substantial influence on the prevalence of
PTSD among returnees, either in the whole
group or in age subgroups. However, more
internally displaced adolescents who had
lost their father had PTSD both in the whole
group, and in age subgroups (4). Hasanovi¢
et al. (29) in their study about adolescents
from rural (Teocak) and urban (Tuzla) set-
tings found that adolescents experienced an
extremely high number of traumatic events,
as described elsewhere (2, 4). Of 366 tested
adolescents, 40.4% reported symptoms that
met PTSD criteria. Adolescents from the
rural area demonstrated PTSD significant-
ly more frequently 53.9% than their urban




peers 25.4%. We found that significant pre-
dictor variables for development of PTSD
symptoms were rural settings, being female,
actual lack of money in family, experienc-
es of coldness and lack of food during the
war. The prevalence of PTSD was higher
amongst adolescents from the rural areas.
In rural areas age and gender did not influ-
ence the prevalence of PTSD, but in urban
areas girls and older participants presented
significantly more frequently with PTSD.
Adolescents who experienced forced expul-
sion from their homes, home destruction,
shelling, firing, and killing of close fam-
ily member(s) reported significantly more
PTSD. Adolescents who developed PTSD
expressed a higher level of desire not to be
born in BH and a lack of prospects in BH
(39). Furthermore, rural adolescents had
significantly higher scores on individual
PTSD items. Adolescents who grow up in
vulnerable families may have different dif-
ficulties (2, 4, 9). In this study we found that
between 28-62% of adolescents lost close
family member(s) in the 1992-1995 war
in BH. This was similar to previous stud-
ies about BH children and adolescents (2,
4, 10, 11, 14, 39). In this study, in the rural
area, more than half the adolescents lost
close family member(s). This one event, in
association with other reported traumas,
may explain such a high frequency of seri-
ous psychological disorders among rural
adolescents. It is possible that these children
continue to live in vulnerable families whose
members have not yet finished the mourn-
ing process (2, 10, 11, 40).

Depression and suicidal thoughts

There are only a few studies that have inves-
tigated depressiveness and suicidal thoughts
in the period after the BH war amongst chil-
dren and adolescents who experienced war.
One of these was the study of Papageorgiou
et al. (2000), who according to previously
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established cut-off scores on self-report
measures, found 45 children (47%) scored
within the clinical range on the Depression
Self-Rating Scale for Children in a sample of
95 children of 8-13 years, who had experi-
enced the war in Bosnia (10).

Among orphan children and adolescents
in the study of Hasanovi¢ et al. (11) all par-
ticipants experienced war trauma, many had
psychological consequences, and depression
was presented in 42 of 186 (22.6%) children,
but with no statistical difference among
the groups. The prevalence of depression
was similar in boys and girls. Loss of a par-
ent was associated with a higher frequency
of depression. The loss of both parents was
not associated with a high prevalence of
depression. The highest prevalence of de-
pression, often comorbid with PTSD, was
found among children who lost one or both
parents. The children with the lowest rate of
psychological disturbances were those living
with both parents (2). In the study about ru-
ral and urban adolescents, the rural group
had statistically more depression symptoms
than their peers from the urban region.

68 of 366 (18.6%) tested adolescents met
the Children’s Depression Inventory (CDI)
criteria for depression. There was no differ-
ence between rural and urban adolescents in
the frequency of depression. The number of
adolescents who reported suicidal thoughts
but would not commit suicide was higher in
the rural group (40.9%) than in the urban
group (27.8%). Amongst those who would
kill themselves there was no difference
(15.0%) in rural and (15.6%) in urban areas.

Forcible expulsion from home, home
destruction, separation from family longer
than three weeks, lack of money for every-
day needs, worse financial situation than be-
fore the war and extreme poverty increased
the prevalence of depression. Those who
developed depression expressed a desire not
to be born in BH and an opinion of having
no prospects in BH. There was a positive as-
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sociation between age, frequency of trauma
experiences, PTSD, depression, hopeless-
ness, and suicidal thoughts (40). In the study
about Srebrenica/Semberija adolescents, we
found significantly more severe anxious/de-
pressed behavior, withdrawn/depressed be-
havior, and significantly more severe inter-
nalizing problems in the Srebrenica group.
They had significantly more severe thought
problems and attention problems. In the
Srebrenica group IDP adolescents had more
anxious/depressed behavior, withdrawn/de-
pressed behavior and internalizing behavior
than refuges. Girls were more withdrawn/
depressed than boys. In the Srebrenica
group, participants who met new friends had
somatic complaints, those who continued
education with their peers had less anxious/
depressed behavior. Participants who had
“learning difficulties” after return had with-
drawal/depression problems, but reported
more somatic complaints (14, 36, 38).

Behavioral problems

In their study, Hasanovi¢ et al. (14) found
that in the Srebrenica group IDP adolescents
had more social problems, thought prob-
lems, attention problems, “other problems”
and “everythinglisted - total problems” com-
pared with refugees. Girls had more thought
problems, while boys had more aggressive
behavior. Older Srebrenica participants had
more of all the school behavioral problems,
except attention problems, aggressive behav-
ior and externalizing behavior than younger
participants. Participants who lost fathers
had more attention problems, but external-
izing problems than those who had both
parents. Participants who developed PTSD
had more thought problems and had less ag-
gressive behavior. Participants who smoke
cigarettes had more attention problems. Par-
ticipants with withdrawn/depressed behav-
ior, somatic complains, internalizing behav-
ior, social problems, thought problems, at-

tention problems and with “total problems”
misused illicit drugs more than those who
did not have contact with it. Semberija par-
ticipants smoked cigarettes more than Sre-
brenica ones. Srebrenica participants who
lost fathers misuse illicit drugs, smoke ciga-
rettes and drink alcohol more than those
who have both parents. Among Srebrenica
adolescents those who reported “sleeping
disturbances, alimentary problems, prevent-
ed from playing outside in the refugee en-
vironment and acceptance of new environ-
ment” reported the most school/behavioral
problems reported by school teachers. Only
“listening to news from homeland” highly
negatively correlated with the aggressive be-
havior of these participants. Those who had
trouble with teachers had more social and
“other problems” (14, 36). With the hypoth-
esis that school bullying was more frequent
in Stolac than in Posusje, due to the greater
level of aggression in children caused by
recent war events Cerni Obrdalj and Rum-
boldt (2008) compared the prevalence and
characteristics of bullying between these
two towns in BH: Stolac, which was exposed
to firearm conflict and Posusje, which was
outside the active combat zone during the
1992-1995 war in BH. They found that every
sixth pupil (16.4%) experienced at least one
form of bullying almost every day, while 34
(7.0%) pupils constantly bullied other chil-
dren. Sixth-eighth graders were more often
bullies than 4th-5th graders. Girls were most
often victims of bullying, while boys were
most often bullies. The expected difference
in bullying between the two towns was not
observed, except for older pupils in Posusje,
who were more violent than their peers in
Stolac. Among the analyzed variables of sex,
age, town, and school achievement, only
male sex was a significant predictor of bul-
lying, increasing the relative risk by 3,005
times. They concluded that bullying among
primary school pupils did not differ between
areas that experienced war activities in 1992-




1995 (41). Their results differed in relation
to the results of a study conducted in Croa-
tia, which showed that primary school chil-
dren from a town exposed to war perceived
themselves as more aggressive in their early
adolescence than their peers from a town
that was not exposed to war (42). Zalihi¢ et
al. (43) reported that children of fathers who
had PTSD, experienced stomach pain, eat-
ing problems and breathing problems more
often than children of fathers who did not
have PTSD. Children of fathers with PTSD
were more easily upset and worried more of-
ten; they were also more aggressive towards
other children. The group of children of no
PTSD fathers who wanted to help with the
house work was larger than the group of
children whose father(s) had PTSD (43).

Military and concentration camp
related PTSD in war veterans and war
prisoners and family relationships

Almost all children and adolescents and
their families experienced different nu-
merous personal trauma experiences and
the stress of the deployment of a fam-
ily member(s) during the recent 1992-1995
war in BH. Some veterans developed post-
traumatic stress disorder as a consequence
of their experiences. This condition drives
many of the adverse changes in the families
of returning veterans, through the effects
on intimacy and nurturance in their fami-
lies of withdrawal, numbing and irritability
that are components of PTSD. War related
PTSD, as well as the intimate relationship
problems that accompany the disorder, can
influence the course of veterans trauma
recovery. This became the targeted interest
of research. The association between PTSD
and intimate relationship problems con-
firmed (44). The surviving family members
may have war-related PTSD and depres-
sion, thus are unable to create a protective
atmosphere for the child’s development (2).
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It is known that the children of depressed
parents are at higher risk of psychopathol-
ogy (2, 45). Zalihi¢ et al. (43) analyzed the
frequency of depression and anxiety and
children’s behavior in families where the
head of the family (father) suffered from
military related PTSD, in participants living
in Mostar. They found that a significantly
larger number of women, whose husbands
had PTSD, were depressed, unlike women
whose husbands were not ill. There was no
significant difference in depression manifes-
tation in a group of children older than 18,
as well as in the behavior of a group of chil-
dren younger than 18, but significant differ-
ences were found in some answers provided,
that indicate differences between the no-
PTSD and PTSD groups (42). Among 209
displaced women attending a Women’s Cen-
ter in a war zone in BH in 1994, who had
survived the most severe traumas (concen-
tration camps or other kinds of detention)
the proportion of PTSD cases was highest:
71% compared to 47% of the women with-
out this kind of traumatic background. High
numbers of traumas, having children, be-
ing over 25 years of age, and the reporting
of an absent husband, were characteristics
associated with being a PTSD-case. In the
multivariate analysis, severe trauma and
reporting of an absent husband remained
significantly associated with PTSD-cases
(46). In terms of the satisfaction of children
in BH whose parents suffered from PTSD,
there was a distinction in contacts with their
families, relatives, schoolmates and formal
contacts. For children of parents who have
symptoms of PTSD, the most important
persons that they communicate with were
schoolmates and they had problems com-
municating with fathers and males (47, 48).
There is the more general challenge that all
families and children face when a partner/
parent deploys of role ambiguity consequent
on anxiety that is provoked by the threat
that deployed family members experience.
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A study of Kuwaiti military showed that
mothers’ anxiety had the greatest impact on
the children of deployed fathers, although
absence of posttraumatic stress disorder in
mothers could mitigate the effects of their
fathers’ posttraumatic stress disorder (49).
As part of a UNICEF-sponsored Psychoso-
cial Program in Bosnia, data were collected
from a representative sample of 339 children
aged 9-14 years, their mothers and teachers
in order to investigate risk and moderating
factors in children’s psychological reactions
to war. Self-reported data from children re-
vealed high levels of post-traumatic stress
symptoms and grief reactions, but normal
levels of depression and anxiety. The moth-
ers’ self-reports also indicated high levels of
post-traumatic stress reactions, but normal
levels of depression and anxiety. Child dis-
tress was related to both their level of expo-
sure and to maternal reactions. There is also
a substantive association between maternal
mental health and children’s adjustment fol-
lowing the war (50).

Prevalence rates are also likely to be af-
fected by issues related to the course of
PTSD, chronicity, and comorbidity; symp-
tom overlap with other psychiatric disor-
ders; and sociopolitical and cultural factors
that may vary over time and by nation. The
disorder represents a significant and costly
illness to veterans, their families, and soci-
ety as a whole (51). Green et al. (52) evalu-
ated the association of resilience and trauma
exposure with the main effects of PTSD
revealed from combat exposure, lifetime
trauma exposure, and resilience. They found
a significant interaction between combat
exposure and resilience in that higher lev-
els of resilience were particularly protective
among individuals with high combat expo-
sure. After controlling for age, gender, mi-
nority status, trauma exposure and PTSD
diagnosis, resilience was uniquely associat-
ed with decreased suicidality, reduced alco-
hol problems, lower depressive symptom se-

verity, and fewer current health complaints
and lifetime and past-year medical prob-
lems. These results suggest that resilience is
a construct that may play a unique role in
the occurrence of PTSD and the severity of
other functional correlates among deployed
veterans (52). Berk found that those indi-
viduals who were not able to incorporate the
resilience-promoting factors may have been
able to cope in the short term with the im-
mediate threat, but then had difficulties fol-
lowing the cessation of the armed conflict.
Over the course of his subsequent visits to
Bosnia, Berk found a higher rate of alcohol-
ism and suicide among teenagers than an-
ticipated. They had apparently survived the
most imminent threat and then succumbed
to long-term stress. Some of these prob-
lems were due to the demobilization from
the army of those teenagers who had been
in the military. They were now left with no
defined role after having had an important
one, which had given them considerable
power. The demobilization of their fathers
caused problems as well. Friction between
the parents arose as the father took author-
ity back from the mother who had been in
charge of the family in the father’s absence.
He also found considerable turnover among
humanitarian aid workers. Those who had
been able to stay on the job and be effective
in the long run were those who had truly in-
ternalized resilience strategies (53).
Amongst 149 male survivors from “eth-
nic cleansing” camps in Bosnia during 1992
who were examined within two weeks from
arriving in Sweden as refugees, Bjorn et al.
(54) found that they had an extremely trau-
matic background: 76% cent had a history of
physical abuse, 17% had survived systemati-
cal physical torture and 89% had undergone
psychic torture, but few serious somatic
problems were found. The most important
factor for their present well-being was if
their family and other relatives had been re-
united and if they knew what had happened




to other members of their family. The au-
thors suggested that by early identification
of a high risk for developing PTSD and by
focusing the general risk that everyone in
the investigated group faced to develop this
symptomatology, relevant contact could be
established before severe symptoms devel-
oped (54).

Despite the mental health service re-
form performed in BH, in the treatment
of war traumatized veterans, their spouses
and children today, important obstacles are
still present today on both social and politi-
cal levels in the organization of the health
care system in postwar BH. The stigmatiza-
tion of mental health issues is an important
problem in the treatment of traumatized
individuals, especially among war veterans.
The lack a single Center for psycho trauma
in postwar BH shows the absence of politi-
cal will in BH to resolve the problem of war
veterans with trauma related psychological
disorders (55).

Poverty

It is known that often the direct effects of
war trauma tend to be more easily seen and
investigated than indirect effects, such as
poverty. Poverty has been described as an
economic state that does not allow the pro-
vision of the family’s and children’s basic
needs, such as adequate food, clothing, and
housing. General poverty often exerts the
strongest impact on children (56, 57), fol-
lowed by school- and health-related risks.
Poor children are particularly vulnerable to
the effects of poverty because of the environ-
ment they live in. Investigations among the
refugee camps and the population of Sara-
jevo shows that “life equipment” among the
displaced persons was lower than in local
people. That shows that after the phase of
surviving, this part of the population was at
risk of many psycho-social problems. Also,
the very low socio-economical level of the
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inhabitants of Sarajevo leads to the potential
of absolutely poverty. The indicators of this
trend are: low level of education, very low
living standard, unemployment, bad health
conditions etc. Among refugees all these
indicators are worse. Criminality in Sara-
jevo increased during the war, particularly
among adolescents (5). Lack of money for
essential life needs, a worse financial situ-
ation compared to the prewar period, ex-
treme poverty, lack of income and parental
unemployment increased PTSD prevalence
(42). Adolescents from rural areas more fre-
quently reported a more difficult financial
situation currently than before the war, the
situation of no salary in the family at all,
parent(s) who lost their employment after
the war, unemployed mothers, and no health
insurance in comparison to their peers from
urban areas. Adolescents from rural areas
reported more frequent traumas due to war
circumstances and more destruction of ma-
terial and human resources than their peers
from urban areas (42).

School adjustment

After the war, many multinational commu-
nities witnessed ethnic segregation, which
was particularly visible in schools (“two
schools under one roof”). In many such
schools, Bosniak and Croatian children, as
well as their teachers, have no mutual con-
tact. Pupils often enter these schools through
different entrances, take separate breaks,
and the teachers have segregated common-
rooms (41). Hasanovi¢ et al. (3) found in the
research that the severity of PTSD symp-
toms and cluster symptoms of re-experience
and avoidance were significantly reduced
amongst students where the members of the
School project team worked in compliance
with their plan and program of psycho-so-
cial help to lessen prevailing prejudices and
acceptance of differences as well as lessen-
ing aggressive features among children by
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connecting children, parents, teachers and
school management in both entities, as well
as the establishment of Students’ clubs as a
legal part of the schools in which they work.
This can be explained by the fact that the
war in BH destroyed interpersonal relation-
ships between citizens in terms of ethnical
affiliation , so the traditional trust and con-
fidence that were cultivated amongst neigh-
borhoods had vanished. The current school
system based on ethnical school programs
has differing points of view on the history
of the BH war; the issue of who is guilty for
the war increases mistrust and gaps in inter-
ethnic dialogue. This comprehensive project
involved students, their teachers and school
directors and particularly their parents
spending a certain amount of time together,
it helped them to go over the artificial and
tragic ethnical division and enmity, and to
reestablish trust and confidence, which help
in decreasing the severity of PTSD symp-
toms (3). On the other hand, age, frequency
of trauma experiences, PTSD, depression,
hopelessness and suicidal thoughts were
negatively associated with the level of the
academic achievements of the study partici-
pants (40).

Treatment or how to help to war
traumatized children and adolescents

The war in Bosnia was the first time the
United Nations had been faced with mass
rape as a weapon of war. In fact, many of the
estimated 20,000 women and men who were
raped or sexually abused during the war,
often by gangs and often repeatedly over
months, have not seen a doctor or any sort
of mental health expert since. Bosnia’s gyne-
cologists in Sarajevo worked without elec-
tricity, anesthetics, or oxygen and with only
a skeleton staff, to keep delivering babies at
Sarajevos University Hospital while the city
was under siege. The number of pregnan-
cies dropped dramatically, and the num-

bers asking for abortions rose. Then in the
late summer of 1992, some months after the
war began, the women who had been raped
started to appear. Most of them came alone,
at night, so no one would see them. They
were silent and full of shame and hatred.
Often while they were treated, they would
not speak. Some asked for abortions. Others
gave birth and then rejected the child (53).
The majority of BH residents were exposed
to cumulative traumatic events during the
1992-1995 war, which demanded emergen-
cy organization of psychosocial support as
well as psychiatric-psychological treatment
of psycho-traumatized individuals (58). At
the beginning of the war (1992) knowledge
about the psychological consequences of war
and therapeutic approaches to PTSD in BH
was rather poor. The therapeutic approach
was based on the experience of psychiatrists
and their receptiveness to the ideas suggest-
ed by foreign literature and the many foreign
workers (59, 60). At the end of the war, vari-
ous psychosocial programs were organized
by the government and international non-
governmental organizations (61, 62).

In Bosnia and Herzegovina today there
are no children who experienced the war
1992-1995, because they have grown up.
Some of them are still adolescents now who
need our competences to help those who
have mental health problems. During the
war, because of the life threatening circum-
stances, the first task was to survive success-
tully. Those who stayed in BH in their origi-
nal homes or who were internally displaced
persons met the same problems; the lack of
an organized structure for the mental health
care of citizens and human resources ade-
quate and competent to organize a sufficient
network for mental health care in war con-
ditions. Practically, mental health care was
organized in psychiatry departments in ex-
isting BH clinical centers and only by a few
nongovernmental organizations (NGO).
The psychosocial approach to trauma aimed




to reduce not only the risk of serious men-
tal disorders but also stigma, through mass
education about the psychological conse-
quences of trauma. The therapy methods
applied have had a significant effect in in-
creasing childrens willingness to take part
in the dialogue, in increasing the interest
to work in a group and a greater contribu-
tion from each one within the group. It has
been confirmed that the effect of methodical
procedure and therapy treatment at children
is successful and applicable in future activi-
ties (63). Working with traumatized people
during the war, we perceived that religious
people coped more successfully with dif-
ficulties than those who were not religious.
In selected cases, spirituality and religion
are therefore used in the process of healing,
and so they have found their place in edu-
cational programs and psychotherapeutic
treatment. In hospitals, appropriate rooms
were allocated for the spiritual and religious
needs of patients (64).

For refugees there were some attempts
made in the different countries where they
were living. We have some evidence in sci-
entific literature. Snyder et al. (65) focused
on the influence of societal and cultural val-
ues coupled with wartime experiences on
the transition of Bosnian refugee families
to their new countries. They suggested that
social workers can use culturally competent
theoretical frameworks and practice prin-
ciples to assist Bosnian Muslim children and
families in their adaptation process within
their resettlement communities (65).

Brunvatne et al. (66) stated that Bos-
nian “war refugees” who sought shelter in
Norway after the first two years of the war
in Bosnia (1992-93) had experienced ex-
treme traumas, qualifying them for help
from expert psychotherapists, but no such
help was available. Most of them were for-
mer prisoners from Serbian concentration
camps, together with their families. Authors
investigated whether useful psychosocial
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preventive work could be done within the
primary health services during a six month
period in 1993-94. They concluded that all
the refugees reported that they experienced
deep sorrow, and the majority had difficulty
in sleeping and concentrating. A pessimis-
tic view of their future was common. Most
of the refugees were positive towards par-
ticipating in the interviews. Several of them
reported that the interviews were of direct
help. In the majority of cases the authors
have experienced that ordinary health con-
tacts later were meaningful (66).

After assessing war violence exposure
and behavioral symptoms in 31 Bosnian
refugee children in 1996 at the International
Clinic of Boston Medical Center, in Massa-
chusetts and behavioral screening of refu-
gees during the Refugee Health Assessment
(RHA), the state’s largest contracted provider
of the RHA, Geltman et al. (67) emphasized
that children were also offered referrals to
appropriate mental health services. Authors
found that 68% experienced long-term
separation from a parent, 81% were directly
exposed to armed combat, 71% experienced
the death of a close friend or relative, 52%
experienced economic deprivation. Families
reported behavioral symptoms in 77% of
children. Only one family expressed an in-
terest in psychosocial services of any kind.
Finally they concluded that large numbers
of Bosnian refugees were likely to have ex-
perienced traumatic war violence and are at
risk of behavioral symptoms, but the RHA
affords opportunities to screen for behav-
ioral problems but not intervention. Ad-
ditionally they recommended that primary
care providers and other clinicians should
be aware of likely recurrences of symptoms
in high-risk children such as these (67).

In their review article, Ehntholt and
Yule (68) found that young refugees were
frequently subjected to multiple traumatic
events and severe losses, as well as ongoing
stressors within the host country. Although
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young refugees are often resilient, many ex-
perience mental health difficulties, includ-
ing PTSD, depression, anxiety and grief.
They underlined that an awareness of rele-
vant risk and protective factors is important,
and that a phased model of intervention is
often useful, as well as the need for a holis-
tic approach crucial. Promising treatments
for alleviating symptoms of war-related
PTSD include cognitive behavioral treat-
ment (CBT), testimonial psychotherapy,
narrative exposure therapy (NET) and eye
movement desensitization and reprocessing
(EMDR). Knowledge of the particular needs
of unaccompanied asylum-seeking children
(UASC), working with interpreters, cross-
cultural differences, medico-legal report
writing and the importance of clinician self-
care is also necessary (68).

Murray et al. (69) in their article focuses
on the mental and behavioral health compo-
nent of services for refugee youth, suggest-
ing that the diverse clinical presentation of
refugee children and adolescents after their
traumatic experiences requires a treatment
model that can mitigate a number of inter-
nalizing and externalizing symptoms. Refu-
gee populations also require interventions
that can adjust to the wide-ranging experi-
ences likely encountered during preflight,
flight, and resettlement. There is some evi-
dence that immigration stressors or social
stressors, such as discrimination, are associ-
ated with symptoms of posttraumatic stress
disorder in refugee youth. Therefore refugee
youth may benefit from multiple levels of
services ideally integrated (69).

After a year’s experience (from August
1997 until July 1998) of being psycho-
therapist supervisor and trainer in Bosnia,
Wintsch (70) declared that even though it
was sometimes really difficult, looking back
it seems to him that it was a very meaningful
and helpful work in the service of children
and adults in order to provide new hope and
to help them to cope with their war trauma.

As he had really good results, he wanted to
encourage other psychotherapists and psy-
chiatrists to dare to contribute their skills
in similar work. He emphasized all general
conditions and the need for building up
sufficient therapeutic and training project
conditions with local partners in a poor, ne-
glected and remote area, to build up trust;
work on trauma; training for local profes-
sionals; results, evaluation and continuation
of eventual project(s) (70).

Conclusion

The young BH population who survived
the 1992-1995 war is a multi-traumatized
group. Traumatic symptoms are related to
harm avoidant personality traits. Certain
war experiences were also associated with
greater symptomatology. The findings show
that there may be more serious longer-term
psychological problems in young people
who were forced to leave their property,
original homes and country during wartime,
and who lost fathers and/or other family
members. There were regional variations in
warfare. The most difficult war trauma was
in surviving children and adolescents from
Sarajevo and Srebrenica. The adolescents
examined revealed a variety of serious psy-
chological manifestations, including PTSD,
depression, suicidal thoughts, somatic and
behavioral problems, that influenced their
academic achievements. Children who had
fled their homes together or without com-
plete families were likely to have had par-
ticularly harsh war experiences, which were
additionally complicated by the processes
of acculturation and repatriation and lack
of basic means for life. The wide spread the
fighting and the large numbers of families
displaced by the war suggests that the find-
ings from these studies are likely to reflect
the experience of a large proportion of the
young Bosnian population. This might be
considered as a general characteristic of a




society in war. The treatment of war-trau-
matized children and adolescents was rare,
insufficient and of differing characteristics,
depending on where the children and ado-
lescents were settled after surviving trauma,
in their homeland or in a foreign country. In
the organizing of the health care system in
postwar BH, meaningful obstacles are still
present today on both the social and politi-
cal levels, despite the mental health service
reform performed in BH. The stigmatiza-
tion of mental health issues is an important
problem in the treatment of traumatized
individuals, especially among war veterans,
their spouses and children. The lack of a
single Center for psycho trauma in postwar
BH shows the absence of political will in
BH to resolve the problem of war veterans
with trauma related psychological disorders.
Psychosocial work with elementary and sec-
ondary school students, giving them psy-
chosocial support within the School Project
resulted in a significant reduction of PTSD
symptom severity. More research is required
to expand our limited knowledge base and
improve our understanding of disorder
prevalence, as well as associated informa-
tion on course, phenomenology. More re-
search is also needed to delineate the factors
that reflect a risk for PTSD after trauma, fac-
tors that reflect the consequences of PTSD,
and mediating variables. Future studies in
this area would benefit from a prospective
design, the evaluation of possible protective
processes (e.g. social support), and specific
examination of particular aspects of resil-
ience and how resilience may be increased.
This may help in establishing a network of
resources for adequate treatment, and de-
creased economic costs.
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Affective disorders in childhood have been more intensively studied
in the last three decades. They can be recognized among the children
of all ages, but are more frequent among the older children. The main
characteristics of mood disorders are similar among children, adoles-
cents and adults, although development factors affect their clinical fea-
tures. Development factors affect the manifestation of all symptoms.
Two main criteria for these disorders in childhood are mood disor-
ders, such as reduced or elevated mood and irritability. These symp-
toms may result in social or academic damage. Depression among
children is a wide-spread, family and recurrent condition, which con-
tinues episodically in adulthood. Depression is frequently associated
with other psychiatric disorders, increasing the risk of suicidal behav-
iour, misuse of psychoactive substances and behavioural disorders.
Depression in childhood brings about worse psychosocial, academic
and family functioning. Family, social and environmental factors have
a significant role in affective disorders of children and young people.

Key words: Mood disorders, Children, Adolescence, Depression, Bi-
polar disorder.

Introduction

Mood disorders among children and adolescents have
been more intensively studied in the last three decades,
and more comprehensive clinical study is a result of the in-
crease of suicidal behaviour and realized suicides among
young people (1). These disorders are characterized by
mood swings in the form of a reduced or excessively
good mood, which is followed by difficulties in the family,
academic and social functioning. The majority of these
disorders show the tendency towards recurrence, and the
beginning of individual episodes is often connected with
certain stressful events. Depressive and bipolar affective
disorders are most frequent in the development period.
The existing classification systems do not classify mood
disorders in the development age into separate catego-
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ries, but they use the same diagnostic crite-
ria both for children and adults. Two basic
criteria for affective disorders in childhood
and adolescence are mood disorder and irri-
tability. The symptomatology with younger
children is less clearly differentiated and is
more difficult to recognize, while it becomes
clearer and more specific with adolescents
and even takes a clinical picture of a disor-
der in adults (2). These disorders are often
associated with other psychiatric disorders,
increasing the risk of suicidal behaviour,
misuse of psychoactive substances and be-
havioural disorder (3).

Depressive disorders

Although there were individual descriptions
of depression in childhood in literature, most
experts have doubted the possibility of the ex-
istence of depression in children considering
that children do not have a psychic appara-
tus mature enough for them to be depressive,
or that it is a matter of overemphasis in the
normal development processes in childhood
(4). However, sensitizing psychiatrists to psy-
chic difficulties among children and adoles-
cents, taking development components into
account, has increased awareness of the im-
portance and spread of this group of disor-
ders. Depression at this age represents to a
certain degree a contradiction, since that
age in life is “predetermined for happiness
and life joy”. Depression in the development
period has been more intensively studied in
the last twenty or so years. Depressive symp-
tomatology is not a normal aspect of child
and adolescent development, but rather a
psychological disorder, which, unless recog-
nized, may persist for months and years and
may seriously endanger their functioning.

Epidemiology and causes

Epidemiological studies on depression in
children and adolescents are still difficult
to interpret, they differ from one author to

another and depending on the criterion for
assessment, the manner of forming samples,
the examiner’s objectivity, and social, cultural
and other factors. However, most authors
present the data that 2.5% of children and
8.3% of adolescents suffer from depressive dis-
orders (5). The presence of a depressive mood
is much more widespread and about one third
of adolescents report depressive moods, the
girls more often. The disorder is equally rep-
resented among girls and boys, while a sig-
nificantly higher number of girls suffer from
depressive disorders in adolescence (6). It is
considered that hormonal and environmental
factors contribute to the increased frequency
of depression among female adolescents (7).
The rate of depression increases significantly
as they move into adolescence (8).

It is considered that genetic factors play
an important role in creating a predisposi-
tion for development of depression in the
development period, while numerous ex-
ternal factors contribute to the expression
of depression, as the initiators of the first
episode of depression. Depressive disorders
in children are also often associated with a
major psychic and physical burden with no
sufficient rest, great expectations, a weak
emotional relationship with their mother
and other important persons, psychic trau-
mas because of a real or threatened loss of a
beloved person or object (9).

The research into neuroendocrine
changes has shown that depressive pre-pu-
berty children had a lower secretion of cor-
tisol during the first 4 hours of sleep (10),
and the study of adolescents with depres-
sion showed a reduction of perfusion in the
left-side frontal and temporal cortical region
(11). Molecular genetic studies discovered
some abnormalities in the neurotransmit-
ter system: the MAOA gene responsible for
functioning of monoamine oxidase and se-
rotonin transporter gene (5-HTT), which is
involved in the process of serotonin produc-
tion and represents a marker for vulnerabil-
ity to depression in children (12).




The risk factors for depressive expres-
sions among children are: family history
of depression, family conflicts, exposure to
violence, development incapacities, chronic
diseases, comorbid conditions, stress, trau-
matic events, break-up of a romantic rela-
tionship, etc. Numerous studies on stressors
associated with war-time events and loss of
parents show that in children they are espe-
cially manifested in the affective-emotional
area (13). Research among the war-trauma-
tized children showed that children expe-
rienced many psychological consequences
and a high prevalence of PTSD, often in co-
morbidity with depression, in children who
had lost one or both parents (14). A higher
frequency of PTSD was also noticed in ado-
lescent refugees even a few years after the
end of the war (15). The latest studies show
that the death of parents represents more
than a four-fold risk for developing depres-
sion in children and adolescents (16).

Clinical manifestations of depressive
disorders

The diagnostic criteria and main character-
istics of depression are the same as in adults,
but the manner in which children manifest
them is different, which makes them more
difficult to recognize. The manner in which
children manifest depression is different
at individual stages of development, and
small children find it difficult to recognize
and describe internal emotions or moods;
or they do not have a vocabulary to speak
about such feelings and they manifest them
through their behaviour. The expression of
depression differs according to the cognitive
level. Pre-school children are not cognitively
equipped to present subjective expressions
of depression; but, they may complain about
somatic symptoms. Children often express
sorrow through irritability and frustrations,
fits of anger and behavioural problems. That
is why it is necessary to decide on depres-
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sive symptoms based on behaviour, includ-
ing apathy, withdrawal, postponement or re-
gression of development benchmarks or in-
sufficient growth that has no organic cause.
These children may be less mobile, enthusi-
astic or spontaneous; they may seem seri-
ous, absent or sick; they can spontaneously
show conditions of crying or irritability.

School children are cognitively capable

of internalizing environmental stressors
(e.g. family conflict, criticism, failure at
school...) and they express low self-respect
and guilt. However, they express much of
this internal unrest through somatic com-
plaints, especially headaches and stomach
problems; anxiety and irritability (fits of ill
humour, rage and other problems in behav-
iour). Depression may primarily exist as a
behavioural disorder, misuse of alcohol and
substances or as a state of revolt and turmoil
in the family. Children’s complaints of being
bored often hide depressive feelings.

Depression in children and adolescents

may be manifested as:

- Frequent unclear and undetermined
corporal complaints (headache, stom-
ach pains, tiredness, pains in muscles...);

- Being frequently absent from school
and poor achievement in school;

- Bursts of screaming, protests, com-
plaints, inexplicable irritability or crying;

- Being bored;

- Decreased interest in playing with chil-
dren of the same age;

— Social isolation, poor communication;
difficulties in establishing relations;

— Fear of death;

- Distinct over-sensitivity to rejection or
failures;

— Abuse of alcohol and other problems.

Child and adolescent psychopathology is

characterized by the presence of many disor-
ders, and this is especially the case with de-
pression. With regard to depression we may
say that comorbidity is rather a rule than an
expectation. It is considered that the major-
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ity of young people with major depression
have at least one comorbid disorder, and
also 30% to 50% of them have two or more
psychiatric disorders (17).

The two most frequent diagnosed dis-
orders are dysthymic and anxiety disorder,
and then disruptive disorders in behaviour
and abuse of substances (18). Comorbid
disorders are similar in girls and boys; al-
though boys have more frequent disruptive
disorders and depression and the girls have
disorders in diet and depression.

Suicidal behaviour

One of the significant risks following depres-
sive disorders in children and adolescents
is the risk of suicidal behaviour, which be-
comes an important mental-hygiene prob-
lem in many countries (19). There is a con-
stant tendency of growth of both attempts
and committed suicides. The risk of suicidal
behaviour is increased among the depres-
sive adolescents with the comorbidity of be-
havioural disorder and abuse of substances.
Suicidal activity is generally associated with
a significant acute crisis in the life of a teen-
ager. Poor grades in school, a negative warn-
ing or reprimand by important persons, es-
pecially by parents and teachers, the break-
up of a romantic relationship or loss may
precipitate a suicidal action (20). Suicidal
ideas and actions are more frequent among
the children who have already gone through
an important stress in their lives (divorce of
parents, parental or family disagreements,
corporal or sexual abuse, misuse of psycho-
active substances, etc.). The highest number
of attempted suicides belongs to the group
of mixed disorders (affective disorders and
behavioural disorders).

Assessment, diagnosis and consequences
of depressive disorders

The assessment of depression in children
may be difficult depending on their devel-

opment phase. These children often resist or
withdraw, and many of them refuse to talk.
Some of them deny sorrow, but often have
fits of irritability, sleep problems, frequently
complain of being bored, and have persistent
problems in their behaviour at home and at
school. Parents and teachers notice that the
child withdraws, spends a lot of time alone
and does not make friends with children of
the same age as before. The diagnosis of a
depressive disorder is established through a
medical and psychiatric evaluation. Numer-
ous medical conditions may hide depres-
sion, like infections (hepatitis, influenza,
infectious mononucleosis, virus infections,
immunodeficiency disorder), Cushing’s dis-
ease, hypothyroidism, hyperparathyroidism,
porphyria, etc. Some conditions incline to
mood disorders: diabetes mellitus, epilepsy,
anxiety disorders, eating disorders, abuse of
alcohol and other substances, electrolyte im-
balance, use of medicaments (barbiturates,
benzodiazepines, corticosteroids, anticon-
vulsants...), behavioural disorder, physical
abuse, etc.

After recovering from an episode of seri-
ous depression, many children show sequels
in the form of poor self-respect, damaged
interpersonal relations, subclinical depres-
sive symptoms and a decrease in global
functioning. The most serious complication
of depression is suicide.

Treatment of depressive conditions

Depressive disorders in the development
age are inclined to be recurrent, therefore
the approach and treatment have to be ex-
tended. It is important to help the child
and the parents in recognizing the signs of
disease recurrence at an early stage and en-
courage them to ask for help as soon as the
first symptoms appear. Reduction of depres-
sion is the main focus of treatment, in which
the treatment of comorbid difficulties also
has to be taken into account. Some of these
difficulties, like the problem with regard to




relationships with children of the same age,
can result in prolonged depression, and that
is why depression in the development peri-
od requires a series of therapeutic interven-
tions. These children feel lonely and the fear
of loneliness is often more painful than de-
pression itself, and the feeling of loneliness
and fear of abandonment are pervasive for
the child. The optimal sequence of treatment
means establishing a warm and caring rela-
tionship that both the child and the family
can accept, with the initiation of emotional
growth and independence and the gradual
decrease of dependence on the therapist,
along with building better relationships with
the parents and peers.

In treating depressive conditions in the
development age we use pharmacotherapy
along with various psychosocial and psy-
chotherapeutic interventions. Psychothera-
py can be useful as an initial therapy for chil-
dren and adolescents with mild to moderate
depression or as a supplement to medication
therapy in more serious and grave forms of
depression. The appropriate psychotherapy
approach will be applied depending on the
emotional and cognitive development level.
Play therapy and parental training are ap-
plied with depressive pre-school children,
while psychodynamic or cognitive-behav-
ioural therapy will be applied with older chil-
dren and adolescents (21, 22). The basis of
this treatment is to help depressive children
in changing their negative cognition about
themselves and the surrounding world.

Pharmacological treatment most often
represents an integral part of the general
therapeutic program. Medicaments cannot
either build or change patterns of behav-
iour, moral standards, positions about one-
self and others; but they can alleviate some
symptoms and help in establishing relation-
ships between the child and his/her family
group and group of peers. When applying
psycho-pharmaceuticals it is important to
pay attention to the specifics of the child’s
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or adolescent’s age, i.e. the physiological
characteristics of the child’s organism, liver
metabolism, kidney filtration, body weight
and other pharmacodynamic factors. A spe-
cial problem may be presented by the par-
ents who often, on the basis of their free will,
terminate the therapy, reduce the proposed
dose, etc. Tricyclic antidepressants were the
first accessible pharmacotherapy for depres-
sive children (23). Because of the anticholin-
ergic and potential cardiotoxic effect of these
medications, especially in the case of over-
dosing, tricyclic antidepressants become the
second line in the therapy, yielding the first
place to serotonin reuptake inhibitors. The
recent studies on the successfulness of sero-
tonin reuptake inhibitors indicate positive
results in treating depression in the devel-
opment age (24, 25). These antidepressants
have a secure profile and carry less risk of
cardiotoxicity and lethal overdose, which is
especially important in treating impulsive
adolescents. A few randomized, placebo-
controlled studies, which encompassed 1619
children and adolescents, have indicated that
fluoxetine, paroxetine, sertraline and citalo-
pram showed safety and efliciency in treat-
ing depression in children and adolescents
(26). Due to the fewer undesired side effects
and safer profile, these antidepressants rep-
resent the most often used antidepressants
in treating children and adolescents. De-
pression in the development age is recurrent
and has a high tendency of relapse, therefore
antidepressants are generally and continu-
ously administered for a period of 6 to 12
months after the remission of the symptoms
of an acute episode of depression. After this
period the dose is gradually reduced over
the course of six weeks, along with continu-
ous observance of recurrent symptoms.

Bipolar affective disorder

Bipolar disorders in children and adoles-
cents have been unrecognized and neglected
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for a long time. Only in the 80-ies of the last
century did the awareness rise of the need to
define and diagnose this group of disorders
in children and adolescents. This disorder is
characterized by extreme changes in mood,
energy level and behaviour, and the symp-
toms may occur in early childhood, but the
occurrence in adolescence is more typical.
In the last twenty or so years, bipolar dis-
orders are diagnosed more often, including
in pre-school children (27). Children with
bipolar disorder usually have quick swings
from an extremely elevated mood (mania)
to a reduced mood (depression). These
quick swings of mood may cause irritability
with periods of good condition between the
episodes, or the young people may feel both
extremes at the same time.

Epidemiology and causes of bipolar disorder

Studies of the school population in the com-
munity have established life prevalence in
1%, and mania alone in 0.15% among older
adolescents. The majority of discovered cas-
es had hypothymic or cyclothymic disorder.
Around 5.7% of them had symptoms below
the threshold (28). Although this disorder
affects both sexes equally, an earlier begin-
ning is more frequent in boys, especially
under 13 years of age. The new studies indi-
cate that mood swings (most often depres-
sion) start in childhood, and some experts
suggest that there is a prevalence of 1% in
young people (29). The aetiology of bipolar
disorder is still unknown, and it is believed
that it is a result of the interaction of a se-
ries of biological, psychological and social
factors. It is considered that the pathogen-
esis of bipolar disorder has a great deal in
common with depression, with regard to the
abnormality of neurotransmitter and neuro-
endocrine functions. Nevertheless, it seems
that the genetic component of bipolar dis-
order is stronger than in depression, with a
higher number of close relatives affected. It

is known that psychosocial stress often pre-
cedes the first manic episode, but its influ-
ence on the occurrence of subsequent epi-
sodes has not been observed.

Clinical manifestation of bipolar disorder

The basic characteristic of bipolar disorder
is the clinical course, characterized by one
or more manic or mixed episodes. Mania is
defined by the period during which there is
an abnormal and permanently elevated or ir-
ritable mood and it may last for one week or
shorter, if it is of such an intensity that it re-
quires hospitalization and is associated with
at least three of the following symptoms:

- Serious mood swings from unusual joy
or senselessness to irritability, anger or
aggressiveness;

- Unrealistically high self-respect, feel-
ing of invincibility;

- Major increase in energy levels, sleep-
ing little without feeling tired;

— Excessive involvement in multiple
projects and activities, moving easily
from one activity to the other and eas-
ily getting distracted;

— Increased talking, speaking too much,
quickly, frequently changing topics,
cannot be interrupted;

- Risky behaviour, such as abuse of
drugs, alcohol, attempts at amazing es-
capades, starting sexual activities;

- Exaggerated involvement in pleasant
activities potentially resulting in un-
pleasant, painful consequences.

A depressive episode of bipolar disorder in

the development period is characterized by:

- Frequent sorrow, sadness or crying;

— Withdrawal from friends and activities;

- Reduction of energy levels, lack of en-
thusiasm or motivation;

— Feeling of worthlessness or excessive
guilt;

- Extreme oversensitivity to rejection or
failure;




— Major changes in habits, like excessive

sleeping or eating too much;

- Frequent corporal complaints, like

headaches and stomach pains;

- Repeated thoughts about death, sui-

cide or self-destructive behaviour.

Many teenagers with bipolar disorder
misuse alcohol and drugs. If addiction de-
velops, it is necessary to treat both mental
disorders at the same time. One of the main
sources of diagnostic confusion for the chil-
dren with bipolar disorder is comorbidity
with other psychiatric disorders, especially
with ADHD, behavioural and anxiety disor-
ders. One of the reasons for the huge agree-
ment of bipolar disorder with ADHD is that
they share many diagnostic criteria, includ-
ing absent-mindedness, hyperactivity and
verbosity (talking too much).

Some corporal conditions and use of psy-
choactive substances may produce symp-
toms similar to mania, like neurological
disorders (brain tumours, CNS infections,
including HIV, multiple sclerosis, temporal
epilepsy, Klein-Levin syndrome), systemic
conditions like hyperthyroidism, porphyria,
uraemia, Wilson disease; and use of antide-
pressants, stimuli, steroids, as well as use of
cocaine, amphetamines, phencyclidine and
inhalants.

The presence of these disorders compli-
cates diagnosis and recognition of this disease
in children. It is considered that the early oc-
currence of this disorder often has a chronic
course, including a high incidence of suicide
and frequent mood swings. Many children,
and especially adolescents, consider mood
swings as a normal part of growing up, but
when these feelings persist and disturb the
capability of the child to function on a daily
basis, bipolar disorder may be the cause.

Treatment of bipolar disorder with children

Treatment of bipolar disorder in the devel-
opment period includes a biopsychosocial,
multifactoral and multidisciplinary ap-

Marija Burgi¢-Radmanovic: Juvenile affective disorders

proach. An overall, comprehensive diagnos-
tic assessment is necessary, with a special
assessment of suicidal risk and the presence
of comorbid diseases, and identification of
other problems, like dysfunctional family
and difficulties at school. The fundamental
psychopharmacological therapy is the use
of mood stabilizers, but it is possible to add
antipsychotics, highly potent benzodiaz-
epines and other medication depending on
the clinical picture and speed of exchange of
episodes (30). Psychotherapeutic interven-
tions are applied in the course of treatment,
and specifically cognitive-behavioural psy-
chotherapy and interpersonal psychothera-
py. The psycho-educational work with fam-
ily members is of special importance with
the goal of improving cooperation during
treatment, a better understanding of disease
and preventing relapse.
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We report the fatal case of neonatal fulminant hepatic failure due to
Echovirus infection mimicking an acute metabolic decompensation.
After exclusion of several metabolic disorders, the diagnosis of the
infectious etiology was confirmed by Polymerase Chain Reaction of
Echovirus in liver and spleen tissue. Establishment of etiological diag-
nosis and exclusion of inherited metabolic disease helped the family
counseling regarding risk for future pregnancies. Fulminant hepatic
failure in the neonate is a diagnostic and therapeutic challenge that
requires a multidisciplinary management. Our case illustrates the
broad differential diagnosis, the common final pathway leading to se-
vere liver injury, and the multidisciplinary approach to diagnosis and
treatment.

Key words: Hepatic Failure, Neonate, Echovirus.

Abbreviations: ECHO: entero-cytopathic human orphan

Introduction

The diagnosis and management of fulminant hepatic fail-
ure requires a multidisciplinary approach for the evalu-
ation of congenital, inflammatory, metabolic, infectious,
and systemic conditions that may present with primary
or secondary liver failure (1). Certain conditions, such
as neonatal iron storage disease, affect the liver in utero
since the placental feto-maternal unit does not protect
the infant from a prenatal insult (2, 3), while other condi-
tions manifest after birth as a result of toxic, metabolic, or
infectious injury.

Careful attention to the perinatal history and physical
examination in combination with biochemical param-
eters can help direct diagnostic and therapeutic interven-
tions in a critically ill baby. Combinations of clinical and
biochemical parameters and the timing of the presen-
tation can fit into one of several patterns of liver injury
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and help in the rapid determination of the
cause. This allows for the timely initiation of
therapy. Determination of the exact cause of
the liver injury can be immensely helpful to
the family in coping with the infant’s illness
and determine the risk to siblings and future
oftspring. However, establishing the diagno-
sis may be a challenge and despite extensive
diagnostic investigations, the etiology of he-
patic failure in neonates often remains un-
known.

We report the case of fatal neonatal ful-
minant hepatic failure due to Echovirus in-
fection presenting initially with hyperam-
monemia, and as such, mimicking a meta-
bolic decompensation.

Case report

A seven-day old girl presented with acute
onset of lethargy, hypotonia and hypother-
mia (which is a typical onset of urea cycle
disorders). She was the product of a full-
term pregnancy complicated by mild ab-
dominal pain in the third trimester, born as
a second child to a 27-year-old female with-
out risk factors. The birth weight was 2630
gr, the length was 48 cm and head circum-
ference was 33 cm. Apgar scores were 8 and
9 after the first and fifth minute, respectively.
The child was dismissed from the hospital
in good condition, on the third day of life,
being breast-fed. Three days later she was
noted to be uninterested in eating. Within a
few hours she became cold to the touch and
lethargic. She was admitted to the newborn
intensive care unit.

At admission, the child was unrespon-
sive, with core temperature of 32 Celsius
and heart rate of 50/beats per minute. Her
resuscitation was immediate and included
intubation with positive pressure ventila-
tion, chest compressions, and central lines
placement with both umbilical venous and
arterial catheter. The bradycardia resolved
rapidly, but the infant remained lethargic.

The examination was otherwise unremark-
able, the child was nondysmorphic, nor-
mocephalic and well nourished. The skin
had no bruises or birth marks, there was
no rash. The neck was supple, without nod-
ules. The chest was normal and the cardiac
sounds were normal. There were no mur-
murs, clicks, or rubs. The lungs were clear.
There was no organomegaly, jaundice, asci-
tes, edema, and the baby had normal female
genitalia.

Laboratory tests showed profound meta-
bolic acidosis (with mild elevation of anion
gap), which was corrected with bicarbon-
ate administration. The patient had initial
blood ammonia of 466 ug/dl, which rose
to 852 within the next 12 hours of hospital-
ization. She had marked hyperkalemia and
mild hyponatremia. Electrolyte imbalance
raised the possibility of congenital adrenal
hyperplasia, and appropriate evaluation
was performed before the administration of
dexamethasone. Her 17-hydroxyprogester-
one and cortisol blood levels were normal.
Blood glucose level was normal. Additional
laboratory investigations performed at that
time are summarized in Table 1. It became
clear that the baby had evidence of liver dis-
ease with severe hepatocyte lysis and coagu-
lopathy as well as disseminated intravascu-
lar coagulation (DIC).

The presence of hyperammonemia
prompted further evaluation for metabol-
ic disorders. Plasma amino-acid analysis
showed markedly elevated proline, glycine,
tyrosine, glutamine and alanine, normal ci-
trulline and undetectable arginine. Argini-
nosuccinic acid and orotic acid were normal
in a urine sample. Urine organic acid showed
massive amounts of lactate but no other ab-
normal metabolites. The urine sample was
negative for succinylacetone, excluding ty-
rosinemia. The relatively low ferritin and
the high elevation of the aspartate amino-
transferase (AST), alanine aminotransferase
(ALT) and gamma-glutamyl transpeptidase




Table 1 Initial laboratory evaluation in infant

Dusica Babovic-Vuksanovic et al.: Viral fulminant hepatic failure in a neonate

Analysis Parameters The patient’s range Normal range

Serum Ammonia 466-852 <50 pg N/dl
Lactic acid 14.5-16.7 <2.2 mmol/I
Pyruvic acid 0.30 0.08-0.16 mmol/I
Osmolality 330 275-295 mosm/kg
Potassium 7.3-8.2 3.7-5.0 mEq/I
Sodium 115-128 135-145 mEq/I
AST 7896-11308 26-48 U/
ALT 828-1104 12-31 U/l
pH 7.16 7.35-7.45
Bicarbonate 7-17 21-25 mEg/I
Base (-20) - (17) 0-(-2) mEqg/I
D-dimer >500 <250 ng/ml DDU
Fibrinogen 84-104 175-350 mg/dl
Prothrombin time 32-19.7 8.4-12.0 sec
APTT 96-225 21-33 sec
Ferritin 581 25-200 ug/I
Acylcarnitine Normal profile -

Urine Generalized aminoaciduria Massive Negative
Lactic acid Massive amount Negative
4-hydroxy phenyllactic Massive amount Negative
4-hydroxy phenylpyruvic Massive amount Negative
Lactose Large amount Negative
Galactose 211 mg/dl <30 mg/dl
Acylglycines Normal profile -
Succinylacetone Negative Negative

(GGT) excluded the diagnosis of iron stor-
age disease. Blood counts and bilirubin
were normal. The exclusion of inborn er-
ror of bile acid synthesis was performed by
Fast Atom Bombardment Spectroscopy on a
urine sample. Mitochondrial beta-oxidation
defects and carnitine deficiency were also
excluded.

The patient remained unresponsive de-
spite therapy that normalized her hyperam-
monemia, electrolyte abnormalities, and ac-
idosis with continuous veno-venous hemo-
filtration. After samples for microbiologic
studies were collected (blood, urine, rectal
and pharyngeal swab), broad-spectrum an-
tibiotic therapy was initiated. Fresh frozen
plasma, packed red blood cells, maintenance
fluid with appropriate glucose and electro-

lytes achieved normal homeostasis of the
infant from a biochemical point of view but
she continued to show evidence of severe
liver failure with persistent bleeding from
puncture sites. The patient developed an in-
creased requirement for inotropic support
with poor cardiac contractility. Persistent
coagulopathy and poor perfusion resulted
ultimately in her demise early on the third
hospital day.

Immediately post mortem, tissue was
obtained with the family’s consent to deter-
mine the possibility of an inborn error of
metabolism with particular emphasis on the
possibility of a respiratory chain defect. An
exhaustive metabolic evaluation was con-
ducted on available tissues, and remained
negative (Table 2). Reduced activity of CPSI,
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Table 2 Postmortem evaluations

Analysis Parameters The patient Normal range
Erythrocytes Galactose-1-phosphate uridyl Normal
transferase
Fibroblasts Chromosomes 46, XX N/A
Electron microscopy Normal N/A
Skeletal muscle Histology Normal N/A
Respiratory chain enzyme activities' All reduced, no abnormality N/A
detected
Spleen tissue PCR for enteroviruses? Positive Negative
Liver tissue CPS | activity? 0.6 5.6+0.3 mmol/g liver/min
OTC activity? 8.3 70.1£9.7 mmol/g liver/min
PCR for enteroviruses? Positive Negative
Urine Succinylacetone Negative Negative

Fast Atom Spectroscopy*

Normal Bile Acids

Normal Profile

N/A= not applicable; PCR= polymerase chain reaction

Measured activities of fumarase, citrate synthase, cytochrome oxidase, NADH cytochrome C reductase, NADH dehydroge-
nase, succinate cytochrome reductase and succinate dehydrogenase
"Performed in Clinical Genetics Laboratory, The Children’s Hospital of Buffalo

2Performed at the Center for Disease Control in Atlanta

3Performed in Biochemical Genetics and Metabolism Laboratory, Children’s National Medical Center, Washington DC
“Performed at the University of Cincinnati, The Children’s Hospital Medical Center

OTC activity and respiratory chain analysis
reflected the analysis performed on the sam-
ple collected postmortem. A limited autopsy
disclosed bilateral adrenal hemorrhage and
massive hepatic coagulative necrosis with
little evidence of viable hepatocytes.

Blood, urine, nasopharyngeal, rectal,
and CSF fluid were collected for bacterial,
fungal and viral cultures. Viral cultures and
serum titers for congenital infections were
obtained. The culture from the spleen and
the liver yielded echovirus. The typing of the
virus was performed at the Center for Dis-
ease Control in Atlanta by polymerase chain
reaction (PCR) and showed 90% homology
to type 11, the most common type involved
in neonatal fulminant hepatic failure.

Discussion

Fulminant hepatic failure in the neonatal
period is rare and the presentation can be
devastating with rapid decompensation by
multiorgan failure (1-10). The classic defini-
tion of fulminant hepatic failure, i.e. the on-

set of encephalopathy within two weeks of
jaundice, is problematic in the neonate due
to the difficult assessment of encephalopathy
in this age group. In addition, the neonatal
period precludes the characterization of liver
failure into acute and subacute forms, which
carry prognostic implications in the adult.

Therefore the definition of fulminant
hepatic failure in the neonate involves a
combination of clinical and biochemical
parameters that reflect severe primary liver
injury. This may include lethargy, jaundice,
petechiae, bruising, bleeding, as well as as-
cites and organomegaly. These clinical find-
ings are of course not specific for primary
liver disease and occasionally reflect severe
circulatory compromise.

A biochemical profile of elevated trans-
aminases, coagulopathy, hyperammonemia,
and hypoglycemia are important in this di-
agnosis. The degree and pattern of biochem-
ical abnormalities and time of onset of liver
injury may help in the differential diagnosis
of the liver failure (1, 3-12). For example,
disproportionate prolongation of the pro-




thrombin time in relation to mild elevation
of the transaminases is indicative of a toxic
hepatopathy, as seen in tyrosinemia, or the
association of liver disease and persistent di-
aper dermatitis as the original manifestation
of Langerhans cell histiocytosis.

Recently, the recognition of several met-
abolic diseases affecting the liver in the early
neonatal period has shifted the emphasis of
the evaluation of an ill neonate with liver
failure towards this group of disorders (4-9,
11, 12). Various inborn errors of bile acid
metabolism, urea cycle defects, mitochon-
drial oxidation and respiratory chain defects
can present with liver failure. Making a cor-
rect diagnosis often allows efficient therapy
for the infant and can help family planning
by predicting risk for recurrence in future
children.

Enteroviruses are one genus of the Picor-
naviridae; they comprise coxsackieviruses,
echoviruses, enteroviruses and polioviruses
(13). The group of enteric cytopathic human
orphan viruses or echoviruses comprises
several viruses that were initially found to
lack animal pathogenicity and hence were
termed “orphan” viruses. Viral transmis-
sion of echovirus in the newborn period is
either transplacental or perinatal. The fac-
tors that affect pathogenesis include viral
load, virulence, and the subtype of the virus
(10, 13-15). Over the last decade or so, fa-
tal newborn infections have been reported
with echovirus (11, 15-28). In the majority
of cases, massive hepatic necrosis was pres-
ent. Other findings included adrenal hemor-
rhage, renal tubular necrosis, and myositis.
Massive hepatic necrosis was reported with
types 3, 6, 9, 14, 19, 20 and 21. The range
of severity of enteroviral illness is variable.
Mild febrile illness occurs in about 10% of
cases. Hepatitis occurs in about 2% of en-
teroviral infections. The newborn is particu-
larly susceptible to overwhelming infection
with multiorgan failure and death. The com-
bination of hepatitis, disseminated intra-
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vascular coagulation, apnea, lethargy, poor
feeding, and jaundice were described in sev-
eral cases of neonatal echovirus infection.

This case represents another echovirus
11 infection resulting in liver failure and
multiorgan dysfunction that mimicked an
inborn error of metabolism. The identifica-
tion of the virus in secretions may not be
sufficient to establish a causal relationship to
liver injury and may be an incidental finding
(23, 24). Nursery outbreaks have been de-
scribed without overt liver failure. However,
knowing that the virus has been implicated
in other liver failure cases prompted us to
evaluate the presence of the virus in mul-
tiple tissues in this baby. The likelihood of
the enterovirus being an innocent bystander
was eliminated with the use of PCR tissue
samples from the spleen and the liver. The
exclusion of metabolic disorders, including
disorders of bile acid metabolism, urea cycle
defects, and mitochondrial oxidation and
respiratory chain defect was performed as
part of this evaluation.

It is important to consider a metabolic
cause of liver disease, where therapeutic in-
tervention might be available to prevent ir-
reversible liver damage, neurologic damage
and other complications. Another impor-
tant aspect in the identification of a poten-
tial metabolic disease is genetic counseling
and evaluation of the parents for carrier
states, which has implications in counseling
regarding risk for future pregnancies.

Conclusion

Increased awareness of a number of meta-
bolic disorders and improved diagnostic ca-
pabilities for detection of rare inherited con-
ditions may cause a bias toward neglecting
other etiologies of neonatal liver failure. The
possibility of perinatal infection as a cause
of severe hyperammonemia and fulminant
hepatic failure should be kept in mind when
evaluating a sick neonate. The team ap-
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proach in the evaluation and management of
this complex entity is necessary. Establishment
of the correct diagnosis is essential for appro-
priate management. Elimination of metabolic
liver disease and the presence of multiorgan
infectious process preclude liver transplanta-
tion. Correct diagnosis helps identification
of other family members at risk and allows
counseling for the family regarding disease
recurrence in subsequent pregnancies.

Conflict of interest: The authors declare that they
have no conflict of interest. This study was not spon-
sored by any external organisation.

References

1. Schneider B. Neonatal Liver Failure. Curr Opin
Pediatr. 1996;8:495-501.

2. Schafer DF, Shaw BW. Fulminant Hepatic Failure
and Orthotopic Liver Transplantation. Semin Liv-
er Dis. 1989;9(3):189-94.

3. Rand EB, Karpen §]J, Kelly S, Mack CL, Malatack
JJ, Sokol RJ, Whitington PE Treatment of neo-
natal hemochromatosis with exchange transfu-
sion and intravenous immunoglobulin. J Pediatr.
2009;155(4):566-71.

4. Siafakas CG, Jonas MM, Perez-Atayde AR. Ab-
normal Bile Acid Metabolism and Neonatal He-
mochromatosis: A Subset with Poor Prognosis. J
Pediatr Gastroenterol Nutr. 1997;25(3):321-6.

5. Shneider BL, Setchell KD, Whitington PE, Neilson
KA, Suchy FJ. Delta 4-3-oxosteroid 5 beta-reduc-
tase deficiency causing neonatal liver failure and
hemochromatosis. | Pediatr. 1994;124:234-8.

6. Brusilow SW, Maestri NE. Urea Cycle Disorders:
Diagnosis, Pathophysiology, and Therapy. Adv Pe-
diatr. 1996;43:127-70.

7. Mazzella M, Cerone R, Bonacci W, Caruso U,
Munnich A, Rustin P, et al. Severe Complex I
Deficiency in a Case of Neonatal-Onset Lactic
Acidosis and Fatal Liver Failure. Acta Paediatr.
1997;86(3):326-9.

8. Toth T, Bokay J, Szonyi L, Nagy B, Papp Z. Detec-
tion of mtDNA Deletion in Pearson Syndrome by
Two Independent PCR Assays from Guthrie Card.
Clin Genet. 1998;53(3):210-3.

9. Bakker HD, Van den Bogert C, Scholte HR, Zwart
R, Wijburg FA, Spelbrink JN. Fatal Neonatal Liver
Failure and Depletion of Mitochondrial DNA in
Three Children of One Family. J Inherit Metab
Dis. 1996;19(2):112-4.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Shanmugam NP, Bansal S, Greenough A, Verma

A, Dhawan A. Neonatal liver failure: aetiologies
and management-state of the art. Eur J Pediatr.
2010; Epub ahead of print.

Mbida AD, Pozzetto B, Gaudin OG, Grattard F,
Le Bihan JC, Akono Y, et al. A 44,000 Glycopro-
tein is Involved in the Attachment of Echovirus
11 Onto Susceptible Cells. Virology Monographs.
1992;189(1):350-3.

Saudubray JM, Nassogne MC, de Lonlay P, Touati
G. Clinical approach to inherited metabolic dis-
orders in neonates: an overview. Semin Neonatol.
2002;7(1):3-15.

Pruekprasert P, Stout C, Patamasucon P. Neonatal
Enterovirus Infection. ] Assoc Acad Minor Phys.
1995;6(4):134-8.

Shafren DR, Dorahy DJ, Thorne RE Kinoshita T,
Barry RD, Burns GE. Antibody Binding to Individ-
ual Short Consensus Repeats of Decay-Accelerat-
ing Factor Enhances Enterovirus Cell Attachment
and Infectivity. ] Immunol. 1998;160(5):2318-23.
Wang J, Atchison RW, Walpusk J, Jaffe R. Echovi-
rus hepatic failure in infancy: report of four cases
with speculation on the pathogenesis. Pediatr Dev
Pathol. 2001;4(5):454-60.

Gitlin N, Visveshwara N, Kassel SH, Byock IR, Ra-
jani KB, Weinberg HM. Fulminant Neonatal He-
patic Necrosis Associated with Echovirus Type 11
Infection. West ] Med. 1983;138(2):260-3.

Piraino FF, Sedmak G, Raab K. Echovirus 11 In-
fections of Newborns with Mortality During the
1979 Enterovirus Season in Milwaukee, Wiscon-
sin. Public Health Rep. 1982;97(4):346-53.
Mostoufizadeh M, Lack EE, Gang DL, Perez-
Atayde AR, Driscoll SG. Postmortem Manifesta-
tions of Echovirus 11 Sepsis in Five Newborn In-
fants. Hum Pathol. 1983;14(9):818-23.

Mertens T, Hager H, Eggers HJ. Epidemiology of
an Outbreak in a Maternity Unit of Infections with
an Antigenic Variant of Echovirus 11. ] Med Virol.
1982;9(2):81-91.

Mulcahy DL, Hanlon MG, de Silva LM. A Report
of a Spring-Summer Outbreak of Echovirus 11 In-
fection. J Infect. 1983;6:61-6.

Bose CL, Gooch 3rd WM, Sanders GO, Bucciarelli
RL. Dissimilar Manifestations of Intrauterine In-
fection with Echovirus 11 in Premature Twins.
Arch Pathol Lab Med. 1983;107(7):361-3.
Nagington J, Gandy G, Walker ], Gray JJ. Use of
Normal Immunoglobulin in an Echovirus 11
Outbreak in a Special-Care Baby Unit. Lancet.
1983;2(8347):443-6.

Speer ME, Yawn DH. Fatal Hepatoadrenal Ne-
crosis in the Neonate Associated with Echovirus




24.

25.

Types 11 and 12 Presenting as a Surgical Emer-
gency. ] Pediatr Surg. 1984;19(5):591-3.

Gillam GL, Stokes KB, McLellan J, Smith AL.
Fulminant Hepatic Failure with Intractable As-
cites Due to an Echovirus 11 Infection Success-
fully Managed with a Peritoneo-Venous (LeVeen)
Shunt. ] Pediatr Gastroenterol Nutr. 1986;5:476-80.
Chuang E, Maller ES, Hoffman MA, Hodinka RL,
Altschuler SM. Successful Treatment of Fulminant
Echovirus 11 Infection in a Neonate by Orthotop-
ic Liver Transplantation. ] Pediatr Gastroenterol
Nutr. 1993;17:211-4.

26.

27.

28.

Dusica Babovic-Vuksanovic et al.: Viral fulminant hepatic failure in a neonate

Chambon M, Delage C, Bailly JL, Gaulme J, Dech-
elotte P, Henquell C, et al. Fatal Hepatic Necrosis in
a Neonate with Echovirus 20 Infection: Use of the
Polymerase Chain Reaction to Detect Enterovirus
in Liver Tissue. Clin Infect Dis. 1997;24(3):523-4.
Schwarer AP, Opat SS, Watson AM, Spelman D,
Firkin F, Lee N. Disseminated Echovirus Infection
after Allogeneic Bone Marrow Transplantation.
Pathology. 1998;29(4):424-5.

Ward T, Powell RM, Evans D], Almond JW. Serum
Albumin Inhibits Echovirus 7 Uncoating. ] Gen
Virol. 1999;80:283-90.

81



82

Images in clinical medicine

Acta Medica Academica 2011;40(1):82
DOI 10.5644/ama2006-124.11

Ultrasound diagnosis of oropharyngeal teratoma in the 17

week of pregnancy

Adem Bali¢, Devleta Balié

Clinic for human reproduction “Dr. Bali¢”
Tuzla, Bosnia and Herzegovina
badem@bih.net.ba

Tel.: + 035 257 538

Fax: + 035 260 650

Received: 23 January 2011
Accepted: 5 April 2011

Copyright © 2011 by Academy of Sciences and Arts
of Bosnia and Herzegovina. E-mail for permission to
publish: amabih@anubih.ba

Panel 1

Panel 2

In the 17" week of pregnancy a woman aged
35 years came for an ultrasound examina-
tion due to her risky age and two previous
miscarriages. By conventional transvaginal
(two-dimensional — 2D) ultrasound exami-
nation it was established that the foetus was
of appropriate size for the length of amenor-
rhea, and all vital organs had normal struc-
ture. The face could not be shown, except
the forehead and orbits, due to an oval for-

mation sized 30 x 40 mm, whose ultrasound
structure was reminiscent of the tissue of the
placenta (Panel 1). Shown from another angle,
on the profile image of the fetus, the formation
appeared as a solid tumour, with its base lo-
cated in the mouth, with most of it protruding
in front of the face (Panel 2). The pregnancy
was terminated two days later. The aborted fe-
tus was 22 cm long, with a solid tumour 4 cm
in length protruding from the mouth (Panel
3). No other anomalies were noticed on the
fetus. The ultrasound examination undertak-
en in the 13™ week of gestation was morpho-
logically and biometrically normal, and the
thickness of the nuchal translucency was 1.3
mm. Oropharyngeal teratoma (epignathus)
are very rare benign congenital tumours (0.5-
1:10000) which grow in the mouth, mostly
from the palate (1). The high mortality (80-
100%) in the early neonatal period is caused
by obstruction of the airways, although cases
have been described of a positive outcome
after surgery undertaken immediately after
birth by an “exit procedure” (EX utero intra-
partum technique).

Pam{l 3

1. Tsitouridis I, Sidiropoulos D, Michaelides M. So-
nographic evaluation of epignathus. Hippokratia.
2009;3(1):55-7.
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Panel 1
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An otherwise healthy, 12.5-year-old male
presented with sudden onset chest pain, was
admitted to hospital for elevated blood pres-

sure. Physical examination showed systolic
heart murmur grade 2/6 in the aortic area
with abdominal vascular murmur and nor-
mal peripheral pulses. Blood pressure was
elevated: (leftarm) 170/110 mmHg, (left leg)
185/115 mmHg. The plasma renin activ-
ity (6.5 nmol/l/h) was elevated. Renal func-
tion was normal. Doppler blood flow from
both renal arteries showed a suspected mild
obstruction. Magnetic resonance imaging
of the kidneys and suprarenal glands were
normal. Computerised tomography angi-
ography demonstrated the normal dimen-
sion of the abdominal aorta with narrowed
origins and proximal segment of both renal
arteries with “string-of-beads” appearance
(range occlusion of right renal artery was
90% and of the left renal artery 95%, with
poststenotic dilatation) (Panel 1). Several
occlusions of the origin of the celiac trunk
and the origin of the superior mesenteric
artery were identified. Extensive collateral-
ization from the inferior mesenteric artery
and Riolan arcus existed. The diagnosis was
renovascular hypertension caused by several
stenosis of both renal arteries. Medical treat-
ment of arterial hypertension was started,
and the patient underwent interventional
revascularisation. Bilateral percutaneous
transluminal angioplasty of the renal arter-
ies was performed. Follow-up computerised
tomography showed a good stent position
(Panel 2). At two months follow-up, Doppler
ultrasound examination showed a great im-
provement in the blood flow in both renal ar-
teries. Medical antihypertensive therapy was
gradually reduced, after three months he had
an uneventful recovery, his blood pressure
remained normal with no drug treatment.

Conflict of interest: The authors declare that they
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sored by any external organisation.

83



84

Book review

Corruption in Croatian health care. 1* edition
Gorjanski D, editor and associates Gajski L, Skari¢i¢ N, Sladoljev S, Marusi¢ M,
Osijek (Croatia): Fond Hipokrat — Zaklada Slagalica; 2010. 309 pages; ISBN 978-953-

56131-0-7; price: kn 110.00

Mevludin Hasanovié
hameaz@bih.net.ba

Drazen Gorjanski

korupcija
u

hrvatskom
zdravstvu

Field of medicine: social medicine, de-
ontology.

Format: Paperback monograph.

Audience: Undergraduate and postgrad-
uate students of medicine, general practitio-
ners, specialists in all specializations, teach-
ers at Schools of Medicine, and journalists
who would like to understand current poli-
cies in the health care services. Also it could
be a helpful tool to policy makers and users
of health care services and particularly for
basic research in the field of social medicine,
health care policy.

Purpose: To fill the gap in literature on
corruption in the health care system - a

major and frequent late complication of
privatization in the Croatian health care
system, characterized by signs of destruc-
tion of the existing health care system. The
final result of this phenomenon will be the
decreased survival of patients whose money,
collected in health care funds on the basis
of the solidarity of all citizens for the sick,
goes astray and ends up in the pockets of
individuals and small groups. The book pro-
vides a reference that will be valid in many
settings, including teaching about corrup-
tion in medical schools and colleges. It will
be helpful in the process of reestablishing
the integrity of the health care system, in the
process of establishing non-profit principles,
a publicly available operating system, in the
separation of public and private health care,
in the creation of the legal preconditions for
fighting corruption in the health care sector,
relieve the health system from politicization,
and the implementation of easily accessible
medical services, in applying the medical
Code of Ethics in everyday life, and in con-
verting corruption from a conspiracy of si-
lence to a public issue for all citizens.
Content: Corruption in the Croatian
health sector is seen in the legalization of
unnecessary costs that allow immoral (but
legal) enrichment of small groups or indi-
viduals in the health care system, generated
by the theft of patients’ money, and is found
in the majority of Croatian health institu-
tions. Corruption as a phenomenon of the
health care system is associated with irregu-
larities in the way in which some parts of the
system operate, failing to fulfill their main
mission, and so destroy the system itself.




Corruption in the health care system be-
haves like an organic malignant disease. Us-
ing again the same image of malignant be-
havior - part of the system (malignant cells)
does not perform the work for which it was
intended, and so destroys the entire body
(the host). This book is divided into 11 sec-
tions: Introductory knowledge, Corruption
in health care systems, Further findings on
corruption in health care, The corrupt be-
havior of patients, Consequences of corrup-
tion in health care, Combating corruption,
Matko Marusi¢: My story, Supplement, In-
dex, Literature and About the authors. The
first seven sections consist of several parts.
The first section, entitled “Introductory
knowledge,” comprehensively explores gen-
eral aspects about corruption, general as-
pects of health care systems, the appearance
of negative objectives in profitable health
care systems. This section also includes
consideration of the nature of non-profit
health care systems, then about conflicts of
interests in the Croatian health care system,
about those who fight against corruption,
and finally about most frequent nonsense’s
about health care systems. The second sec-
tion is entitled “Corruption in Health Care
Systems.” This section focuses on corruption
as an illness of the system, comparing it with
an organic malignant disease. Corruption
is described as a misunderstanding of the
archetypal role of medicos, as a misunder-
standing of their social role, as the collapse
of the ideology of a profitable health care
system. This section provides chapters that
will be an especially relevant and helpful
resource for physicians who treat patients,
emphasizing the importance of the recently
developed profitable criteria for organizing
the Croatian health care system, the separa-
tion of pharmaceutical production from the
system, separation of other organizing units
from the health system, the networking of
the health system with private medical prac-
tices. Also the consequences of a corruptive

Mevludin Hasanovi¢: Corruption in Croatian health care

health care system and solutions for the dif-
ficulties produced by the corruptive health
system are considered. Further chapters
include the behavior of political parties in
power, the feudalization (pseudo privatiza-
tion) of the health care system and the con-
cept of soft corruption in health. Finally in
this section other forms of corruption are
described: corruption in the patient-doctor
relationship, corruption between profitable
institutions and organizational groups, cor-
ruption between profit institutions and doc-
tors, corruption between suspects of vari-
ous crimes and doctors, and direct service
to groups or individuals in power which is
detrimental for citizens. The third section,
entitled, “Further findings on corruption in
health care”, reveals the most recent knowl-
edge about corruption in schools of medi-
cine, about conflicts of interests in medicine
(author Lidija Gajski), about corruption in
the privatization of the Immunological In-
stitute (author Srec¢ko Sladoljev) and about
corruption in the Croatian health system
(author Nataga Skari¢i¢). Lidija Gajski gives
readers very important information abut
achievements in modern pharmacotherapy,
about conflicts of interests in medicine in
general and particularly about conflicts of
interests of patients, journalists, doctors and
pharmacists, professionals in all fields, poli-
ticians, and institutions. Finally she writes
about solving conflicts of interests. Natasa
Skari¢i¢ gives five stories: about the bud-
get, doctors, patients, politics and about the
disciplinary responsibility of doctors and
compensation. Therefore, it is obvious that
this is of interest to a wide variety of physi-
cians, politicians, patients and citizens, stu-
dents and their teachers. The fourth part of
the book, entitled “Corruptive behavior of
patients”, includes an introduction, the basis
of corruptive behavior of patients, the objec-
tives of corruptive behavior of patients, cor-
ruptive behavior techniques used by patients
and the consequences of patients’ corruptive
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behavior. The fifth section, entitled “Conse-
quences of corruption in health”, describes
the final outcomes of health care corrup-
tion. This a very educational part for read-
ers interested in corruption in health and
its consequences: impoverishment of the
health system, preventing the equal and fair
distribution of medical services and goods,
stifling the development of private health
facilities, and encouraging the development
of private health facilities. Furthermore, in
this section the detrimental impact on the
macro economy, then the negative influ-
ence on the motivation and moral of health
workers, and the negative influence on the
working morals in society as a whole are
described. At the end of this section there
is a description of how to redirect the goals
of the health system and the consequences
of the butterfly effect. In the sixth section,
ways of combating corruption are described
through teaching about corruption in medi-
cal schools and faculties, establishing health
system integrity, organizing health system
on non-profit principles, making the health
system a completely public enterprise. There
is also a description of how to separate the
private and public health systems, creating
the regulative preconditions for combating
health corruption, relieving the health sys-
tem from politicization, creating easy access
to medical services, implementation in ev-
eryday life of the Code of Medical Ethics and
finally changing corruption into the public
problem of all citizens. There are also stories
about specific academic forms of corruption
and scandals in the seventh section entitled
“Matko Marusi¢: My story”. Matko Marusi¢
tells the story about attacks on the editors
of the Croatian Medical Journal (CMJ), the
chronology of attacks on CM] editors, about
the trial and attempt at defamation through
psychiatric expertise. Also he describes re-
striction of the freedom of speech to con-
ceal corruption and scandals, and attacks by
the management of the Medical Faculty in

Zagreb against the editors of the CM]J. Fur-
thermore he tells the story of dishonorable
conduct by the court of honor of the Medi-
cal Faculty in Zagreb and attempts by the
management of Zagreb Medical Faculty to
take over CMJ in 2009. Finally in his notes
he underlines that his story was not a testi-
mony of personal suffering, or persecution
of certain people but an experience that il-
lustrates the finesse, depth and deleterious
effects of academic corruption. Addition-
ally, the book has a Supplement, Index,
Literature and About the Authors sections
that help readers to read the book more eas-
ily. In the supplement, the journalist Natasa
Skaricié, has kindly made available to read-
ers the first research project, “KIT-Corrup-
tion and Transparency in the health care
system of the Republic Croatia”, which is a
chance to examine the extent of corruption
in the Croatian health care systematically.

The list of authors is quite distinguished
and includes national experts in the area of
corruption in Croatian health: Dr Drazen
Gorjanski is an employee of the Croatian In-
stitution for Health Insurance, and he deals
with the realization of the rights of patients
on the basis of current regulations and su-
pervision of the health system; Dr Lidija
Gajski, an internist, is the author of the book
“Drugs or a story of deception,” who began
a new era in thinking about medications
and treatment; Natada Skaricié, journalist,
whose name has become a trademark for in-
vestigative journalist in Croatian healthcare;
Sre¢ko Sladoljev, Ph.D., a courageous and
persistent fighter against corruption, despite
being exposed to threats of all kinds; and fi-
nally professor Matko Marusi¢, whose story
in this book reveals in detail all the horrors
through which not only the individual who
dares to oppose corruption but also his / her
family have to pass.

Highlights and limitations: Giving
readers in one place the present state of cor-
ruption in postwar Croatia, this book pro-




vides a comprehensive, up-to-date, and rel-
evant resource for a wide range of medical
professionals, politicians, patients, students
and almost all citizens, by using an interdis-
ciplinary approach to this serious and con-
cerning public problem. The unique feature
of this book is that it was not written with
the intention of accusing anyone specific for
corruption; it was written with the inten-
tion of accusing all of us. By presenting the
details of known corruptive mechanisms in
health systems that lead to the development
of the destruction of the national resources
for keeping health system sustainable in the
future, this book also addresses some possi-
ble solutions in combating corruption in the
health system that require further investiga-
tion, the open engagement of all responsible
persons and institutions to stop this nega-
tive trend. This is also very interesting for all
health systems organizers dealing with this
topic in the region of the former Yugosla-
via after the catastrophic war from 1991 to
1995. The editor Gorjanski D, and associates
Gajski L, Skari¢i¢ N, Sladoljev S, Marusi¢
M, are pioneers in the recognition of the
multi-disciplinal complexity of this public
disease, and have included in writing of this

Mevludin Hasanovi¢: Corruption in Croatian health care

book a refreshing variety of current and real
resources. The book includes contributions
with 210 references from different fields of
medicine, journalism, and health care pol-
icy, which makes it the very first textbook
dedicated to corruption in health systems.
We may predict that it will find its place in
the medical history of deontology and social
medicine and have a strong influence on
the future understanding of corruption as a
public malignant disease. If research into the
problem of corruption in health care sys-
tems continues to be active in the region, we
may expect more brave and dedicated indi-
viduals and groups to publish new data and
studies, which could update the book with
new chapters and, hopefully, we can expect a
turther edition of this excellent book.

Related reading: Readers interested in
corruption in health care systems unfortu-
nately cannot find textbooks dedicated espe-
cially to this topic. However, for those who
want additional reading, the book “Lijekovi
ili pri¢a o obmani,” edited by Gajski L (Per-
gamena, Zagreb; 2009) is available, along
with internet resources about corruption
from Transparency International.
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Survey publications

International publications of authors
from Bosnia and Herzegovina in Current Contents indexed
publications in the second half of 2010*

1. Basi¢ B, Beganovic A, Skopljak-Beganovi¢
A, Samek D. Occupational exposure doses
in interventional procedures in Bosnia and
Herzegovina. Radiat Prot Dosimetry. 2011;
144(1-4):501-4. Epub 2010 Dec 7.

Radiation Protection Centre, Institute of Public Health
of Federation of Bosnia and Herzegovina, Marsala Tita
9, Sarajevo, Bosnia and Herzegovina.

Monitoring of occupationally exposed workers in
Bosnia and Herzegovina started in 1960s and it was
interrupted in 1992. Dosimetry service resumed in
1999 when the International Atomic Energy Agency
provided Radiation Protection Centre with Harshaw
4500 Thermoluminescence dosemeter (TLD)-reader
and the first set of TLDs. The highest doses are re-
ceived by professionals working in interventional
procedures (radiology, cardiology, gastroenterohepa-
tology etc.). Number of these procedures is increas-
ing each year (just in cardiology this increase is 24 %
per year). Results from two TLDs are used to estimate
effective dose. One is worn under the apron (chest
level), and the other above (neck level). Calculation
is performed using Niklason’s methodology. Total
number of occupationally exposed persons in inter-
ventional radiology is 90. The collective dose they re-
ceive is 67 person mSv, while the mean dose is 0.77
mSv (based on 12-month period). Highest doses are
received by physicians (3.7 mSv), while radiographers
and nurses receive 2.1 and 1.9 mSv respectively. This
occurs due to the fact that physicians stand closer to
the source (patient). The lead apron is proven to be
the most efficient radiation protection equipment, but,
also, lead thyroid shield and glasses can significantly
lower doses received by professionals. The use of this
equipment is highly recommended.

2. Brennen T, Hasanovi¢ M, Zotovi¢ M, Blix I,
Skar AM, Preli¢ NK, Mehmedovi¢ I, Pajevic I,
Popovi¢ N, Gavrilov-Jerkovi¢ V. Trauma exposure
in childhood impairs the ability to recall specific
autobiographical memories in late adolescence. J
Trauma Stress. 2010 Apr;23(2):240-7.

Center for the Study of Human Cognition, Department
of Psychology, University of Oslo, Norway.

J. M. G. Williams (1996) predicted that exposure to
potentially traumatizing events at an early age would
give rise to overgeneral recall from autobiographi-
cal memory, i.e., recall of general rather than specific
events, and that in adolescence this tendency would be
uncorrelated with psychopathological symptoms, e.g.,
depression. This was supported by two studies where
war-exposed Bosnian adolescents produced signifi-
cantly fewer specific autobiographical memories than
a Norwegian control group, as did bombing-exposed
Serbian adolescents compared to nontrauma-exposed
Serbians. No significant correlations were found be-
tween autobiographical memory specificity and mea-
sures of depression, anxiety, dissociation or impact of
trauma, which is consistent with Williams’ idea that
an overgeneral memory retrieval strategy is at first
protective, and a risk factor for depression only upon
reaching adulthood.

3. Cengic’ B, Resi¢ H, Spasovski G, Avdi¢ E,
Alajbegovic¢ A. Quality of sleep in patients
undergoing hemodialysis. Int Urol Nephrol. 2010
Dec9. [Epub ahead of print]

Clinic for Hemodialysis, Clinical Centre University
of Sarajevo, Bolnicka 25, Sarajevo, Bosnia and
Herzegovina.

*Data for this survey were collected from PubMed database using the keywords Bosnia and Herzegovina and 2010.



BACKGROUND: Sleeping problems are common in
hemodialysis (HD) patients. The aim of this study
was to determine sleep quality (SQ) in HD patients
and to evaluate its relationship with patient’s quality
of life (QoL), sociodemographic and laboratory data.
METHODS: Two hundred HD patients from the He-
modialysis Clinic, Bosnia and Herzegovina, were en-
rolled in the study. There were 122 men and 78 women
with a mean age of 56.8 £ 14.3 (range 20-85) years and
a mean HD duration of 62.6 + 57.0 months. We used
the Pittsburgh Sleep Quality Index (PSQI) and the
Health Survey for Dialysis Patients (SF-36). RESULTS:
Seventy-three percent of patients showed a poor SQ
response. The average sleep latency of patients was
48.2 min, and the average sleep duration was 4.9 h.
Ninety-eight percent of patients experienced some
sort of sleep disturbances on weekly basis. The most
common sleep disturbances were insomnia (84.5%),
day and night sleep reversal (39.0%), excessive day-
time sleepiness (EDS) (34.0%), nightmares (25%) and
restless legs syndrome (RLS) (20.5%). The most fre-
quent causes of sleep disorders were snoring (47%),
pain (35%), daytime napping (34%), breathing prob-
lems (30%) and pruritus (28%). Ninety-three percent
of patients experienced daytime dysfunction and
46.5% of them were taking sleep medications. Young-
er patients, employed patients and patients in 3rd HD
shift showed significantly better SQ compared to the
others. Compared with good sleepers, poor sleepers
were more frequently on conventional HD and had
higher serum phosphate and PTH and significantly
lower Hb. CONCLUSION: The poor SQ in our HD
population significantly correlated with their QoL.

4. Cavar I, Kelava T, Vukojevi¢ K, Saraga-Babi¢
M, Culo E. The role of prostaglandin E2 in acute
acetaminophen hepatotoxicity in mice. Histol
Histopathol. 2010 Jul;25(7):819-30.

Department of Physiology, School of Medicine,
University of Mostar, Mostat, Bosnia and Herzegovina.

Prostaglandin E2 (PGE2), which is synthesized by
many cell types, has a cytoprotective effect in the
gastrointestinal tract and in several other tissues and
cells. On the other hand, overdose or chronic use of
a high dose of acetaminophen (Paracetamol, APAP)
is a major cause of acute liver failure in the western
world. These observations prompted us to investigate
whether PGE2 plays a role in host defence to toxic
effect of APAP. (CBAT6T6xC57Bl/6)F1 hybrid mice
of both sexes were intoxicated with a single lethal or
high sublethal dose of APAP, which was administered
to animals by oral gavage. Stabile analogue of PGE2,
16,16-dimethyl PGE2 (dmPGE2), or inhibitor of its
production, CAY10526, were given intraperitoneally
(i.p.) 30 minutes before or 2 hours after APAP ad-

International publications of authors from Bosnia and Herzegovina...

ministration. The toxicity of APAP was determined
by observing the survival of mice during 48 hours, by
measuring concentration of alanine-aminotransferase
(ALT) in plasma 20-22 hours after APAP administra-
tion and by liver histology. The results have shown that
PGE2 exhibits a strong hepatoprotective effect when
it is given to mice either before or after APAP, while
CAY10526 demonstrated mainly the opposite effect.
Immunohistochemical or immunofluorescent exami-
nations in the liver tissue generally support these find-
ings, suggesting that PGE2 inhibited APAP-induced
activation of nuclear factor kappa B (NF-kappaB).
Similarly, PGE2 down regulated the activity of induc-
ible nitric oxide synthase (iNOS), which was up regu-
lated by APAP. Thus, by these and perhaps by other
mechanisms, PGE2 contributes to the defence of the
organism to noxious effects of xenobiotics on the liver.

5. Cenanovi¢ M, Pojski¢ N, Kovacevi¢ L,
Dzehverovi¢ M, Cakar J, Musemié D, Marjanovi¢
D. Diversity of Y-short tandem repeats in the
representative sample of the population of Canton
Sarajevo residents, Bosnia and Herzegovina. Coll
Antropol. 2010 Jun;34(2):545-50.

Institute for Genetic Engineering and Biotechnology,
Sarajevo University, Sarajevo, Bosnia and
Herzegovina.

In our previous population study, we have used twelve
Y-chromosomal short tandem repeats loci incorporat-
ed in the PowerPlex Y System to determine Y-STR di-
versity in B&H human population. With intent to ob-
tain additional verification of the previously obtained
results as well as to establish specific reference for a
local B&H population, we have decided to test DNA
samples collected from 100 unrelated healthy male
Canton Sarajevo residents (from Sarajevo region) for
the same twelve Y-linked short tandem repeats loci.
Qiagen DNeasy Tissue Kit (Qiagen, GmbH, Hilden,
Germany) was used for DNA extraction from buccal
swabs and PowerPlex Y System (Promega Corp., Mad-
ison, WI) has been used to simultaneously amplify
Y-STR loci by PCR. PowerPlex Y System includes 12
STR loci: DYS19, DYS385a, DYS385b, DYS3891, DY-
S38911, DYS390, DYS391, DYS392, DYS393, DYS437,
DYS438 and DYS439. The total PCR reaction volume
was 5 microL. PCR amplifications were carried out
in PE GeneAmp PCR System Thermal Cycler (ABI).
Electrophoresis of the amplification products was pre-
formed on an ABI PRISM 310 genetic analyzer (ABI,
Foster City, CA) according to the manufacturer’s rec-
ommendations. The raw data were compiled and ana-
lyzed using the accessory software: ABI PRISM Data
Collection Software and Genemapper version 3.2. In
addition, we have compared the obtained “Sarajevo”
dataset with the data previously generated for the en-
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tire Bosnian and Herzegovinian population, as well as
with the available data on geographically close (neigh-
boring) European populations. The results of this
study will be used as guidelines in additional improv-
ing of research into genetic relationship among recent
local B&H populations, both isolated and open, which
is a long-term project in our country.

6. Duji¢ T, Ostanek B, Marc J, Causevié A, Mlinar
B. Optimization of high-resolution melting
analysis for simultaneous genotyping of two
11p-hydroxysteroid dehydrogenase type 1 gene
polymorphisms. Genet Test Mol Biomarkers.
2011 Jan-Feb;15(1-2):43-9. Epub 2010 Nov 30.

Department of Biochemistry and Clinical Analysis,
Faculty of Pharmacy, University of Sarajevo, Sarajevo,
Bosnia and Herzegovina.

BACKGROUND: Polymorphisms in HSD11BI, the
gene encoding 11(3-hydroxysteroid dehydrogenase
type 1 enzyme, have been associated with obesity, met-
abolic syndrome, and type 2 diabetes. In this study, we
present an optimized high-resolution melting (HRM)
method for genotyping two common polymorphisms
of the HSD11B1 gene: rs846910: G>A and rs45487298:
insA. METHODS: One hundred DNA samples from
patients with polycystic ovary syndrome and healthy
controls were genotyped by HRM. The results were
compared with those obtained with classic polymerase
chain reaction followed by restriction fragment length
polymorphism analysis. RESULTS: Various approach-
es were used during HRM specificity optimization.
With the optimized method, genotyping accuracy of
100% was achieved. CONCLUSIONS: HRM analysis
is a fast, simple, and cost-effective method compared
with the alternative genotyping approaches. The work
required for optimizing the method (improvement of
specificity) is minor compared to the advantages.

7. Huki¢ M, Valjevac A, Tulumovi¢ D, Numanovi¢
F, Heyman P. Pathogenicity and virulence of the
present hantaviruses in Bosnia and Herzegovina:
the impact on renal function. Eur J Clin Microbiol
Infect Dis. 2011 Mar;30(3):381-5. Epub 2010 Oct 23.

Institute of Clinical Microbiology, Clinical Center
University of Sarajevo, Sarajevo, Bosnia and
Herzegovina.

Dobrava (DOBV) and Puumala (PUUV) viruses are
endemic throughout the Balkans and cause haemor-
rhagic fever with renal syndrome (HFRS). The aim
of this study was to assess the impact of two differ-
ent hantaviruses on renal function in HFRS patients
during the acute stage of illness. We also aimed to
assess the DOBV and PUUV distribution between

symptomatic HFRS patients and asymptomatic han-
tavirus antibody-positive subjects. The study included
264 symptomatic HERS patients and 63 asymptomatic
hantavirus antibody-positive healthy subjects. In our
study, 131 (49.6%) HFRS patients were regarded as
PUUV- and 69 (26.1%) as DOBV-infected patients,
while in 64 (24.2%) of HFRS patients that showed
all clinical and biochemical signs of HFRS, the causal
hantavirus could not be determined with commercially
available tests. DOBV-infected patients were associated
with more requirements for haemodialysis treatment,
lower diuresis and higher serum creatinine and urea
values compared to PUUV-infected patients. PUUV
was significantly predominant in asymptomatic hanta-
virus antibody-positive subjects (69.8%) compared to
HERS patients. DOBV was present in 17.5% of asymp-
tomatic subjects and, interestingly, the preferential
hantavirus serotype could not be determined in 12.7%
of the asymptomatic antibody-positive subjects.

8. Imamovi¢ G, Zerem E, Osmanovi¢ E. Kidney
graft outcomes in living-related transplantation
have improved with substitution of basiliximab
and mycophenolate mofetil for antithymocyte
globulin and azathioprine: a single center
retrospective cohort study. Eur J Intern Med.
2010 Dec;21(6):524-9. Epub 2010 Oct 12.

University Clinical Center Tuzla, Department
of Nephrology and Dialysis, Tuzla, Bosnia and
Herzegovina.

BACKGROUND: Despite significant reduction in
acute rejection rates and improvements in one year
kidney allograft outcomes over the past decade, there
is an overall lack of improvement in long-term al-
lograft outcomes. We conducted this study to evalu-
ate whether immunosuppressive regimens involving
basiliximab and mycophenolate mofetil improved
allograft outcomes in living-related kidney transplan-
tation beyond the first year. METHODS: In a retro-
spective cohort study we analyzed kidney graft sur-
vival, acute rejection-free survival, kidney function,
delayed graft function, and primary non-function in
patients receiving an immunosuppressive regimen
that included basiliximab and mycophenolate mofetil
(group A), and compared to patients receiving anti-
thymocyte globulin and azathioprine (group B). The
rest of the treatment protocols remained the same, in-
cluding cyclosporine A and steroids in both groups.
RESULTS: Seven-year graft survival rates in groups
A and B were 83% and 44%, respectively (p=0.005),
7-year acute rejection-free survival rates were 82%
and 53%, respectively (p=0.03), kidney function was
better (p=0.004) and its deterioration rate was lower
(p=0.006) in patients receiving regimen A. In group
A 1 primary non-function event was observed in con-




trast to 4 composite events of delayed graft function
and primary non-function in group B (p>0.05). CON-
CLUSION: Long-term graft outcomes in living-relat-
ed kidney transplantation have improved with substi-
tution of basiliximab and mycophenolate mofetil for
antithymocyte globulin and azathioprine in immuno-
suppressive protocols.

9. Lati¢ F, Zerem E. Phytobezoar of the stomach -
laparoscopic approach. Dig Surg. 2010;27(4):338.
Epub 2010 Aug 3.

No abstract available.

10. Muratbegovi¢ AA, Markovi¢ N, Zukanovi¢
A, Kobailija S, Draga$ MS, Juri¢ H. Oral health
related to demographic features in Bosnian
children aged six. Coll Antropol.

2010 Sep;34(3):1027-33.

Department of Preventive and Paediatric Dentistry,
Faculty of Dentistry, Sarajevo University, Sarajevo,
Bosnia and Herzegovina.

The main aim of this paper is to present epidemio-
logical indicators of oral health among six-year olds in
Bosnia and Herzegovina (BH) and to analyze values
of dmft index and dental treatment needs in order to
identify differences in parts of the country. Another
aim is to identify the needs from the public oral health
care system in Bosnia and Herzegovina related to
early permanent dentition by analyzing the condi-
tion of first permanent molars (FPM) as an indica-
tor of oral health of permanent dentition. Survey was
carried out in 2004 in 8 cantons of the Federation of
BH (FBH) and in the Republic of Srpska (RS). Final
sample included 560 participants aged six (mean 6.2,
SD +/- 0.87). One dental team clinically examined all
participants according to WHO methodology and cri-
teria. The parameters used were: dmft index, DMFT
index of first permanent molars (FPM), presence of
sealants and treatment needs. A questionnaire about
oral health habits had been administered. Dmft was
6.71 in that the d-component constituted the major
part of the index. DMFT index of FPM was 0.61 (SD
+/- 1.08). Percentage of caries free participants aged 6
was 6.8%. Average number of FPM with fissure seal-
ants in BH was 0.25 (SD +/- 0.78). Significant demo-
graphic differences in dmft index, DMFT FPM and
treatment needs were identified. Most participants
(48.5%) had their first dental visit between the ages
of five and seven. National oral health goal for Bosnia
and Herzegovina should be to develop and implement
disease prevention programs based on education of
both parents and dental practitioners. It is necessary
to improve access to dental care and shift focus from

International publications of authors from Bosnia and Herzegovina...

curative to preventive procedures. It is also necessary
to set real goals for improvement of oral health which
can be achieved within a desired time frame, as well as
to precisely define measures to be taken.

11. Obradovi¢ Z, Veli¢ R. Epidemiological
characteristics of brucellosis in Federation of
Bosnia and Herzegovina. Croat Med J. 2010 Aug
15;51(4):345-50.

Public Health Institute, Canton Sarajevo, Sarajevo,
Bosnia and Herzegovina.

AIM: To analyze the frequency and distribution of hu-
man brucellosis in the Federation of Bosnia and Her-
zegovina in the period 2001-2008, and measures and
activities undertaken for prevention and control of the
disease. METHOD: In this descriptive, retrospective
study, we used official reports on infectious diseases
from public health institutes at the federal and can-
tonal level, as well as epidemiological surveys. For
comparison with animal brucellosis cases, we used
the distribution data from veterinary surveillance.
RESULTS: Since 2001, the number of infected people
has rapidly increased and brucellosis has become a
very important public health problem. In the period
2001-2008, there were 1639 human brucellosis cases
and the number of cases increased every year. The mor-
bidity rate over the study period ranged from 3.8 to 33.4
per 100,000 inhabitants. According to epidemiological
surveys, in villages human brucellosis was transmit-
ted mostly by contact with infected animals and their
products, and in cities by consumption of dairy prod-
ucts made from contaminated, unpasteurized milk.
When test-and-slaughter control approach was used,
the prevalence of seropositive livestock was 4.6% and
approximately 70,000 animals were slaughtered after
testing between 2001 and 2008. From 1 June 2009, this
approach was replaced with mass vaccination of sheep
and goats. CONCLUSION: The large number of human
brucellosis cases and seropositive livestock poses a
very serious problem for Bosnia and Herzegovina. The
solution may be the introduction of mass vaccination.

12. Odobasi¢ A, Pasi¢ A, Iljazovi¢-Latifagic¢

E, Arnautali¢ L, Odobasié¢ A, Idrizovi¢ E,
Dervisefendi¢ M, Dedi¢ L. Perineal endometriosis:
a case report and review of the literature. Tech
Coloproctol. 2010 Nov;14 Suppl 1:525-7.

Surgery Clinic, University Clinical Center Tuzla,
Trnovac bb, Tuzla, Bosnia and Herzegovina.

Endometriosis is the presence of endometrial-like
tissue outside the uterine cavity, which most com-
monly affects peritoneal surfaces, ovaries and uterine
ligaments. Even it is quite rare, endometriosis may
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affect the vulva, vagina, rectovaginal septum or peri-
neal region, generally secondary to obstetric or surgi-
cal trauma. In this case report, we present a patient
with perineal endometriosis in an episiotomy scar.
Diagnostic tools used included transvaginal and en-
dorectal ultrasonography (USG), magnetic resonance
imaging (MRI) and biopsy. The endometriotic mass
was wide-excised together with episiotomy scar. The
recovery was uneventful with excellent functional and
esthetic results. Six months after operation, woman
is asymptomatic. According to the literature and our
own experience, wide excision of endometriotic tissue
seems to be the best chance of cure with satisfactory
functional results and should be recommended.

13. Omeragi¢ J. Ixodid ticks in Bosnia
and Herzegovina. Exp Appl Acarol. 2011
Mar;53(3):301-9. Epub 2010 Oct 22.

Department of Parasitology and Invasive Diseases,
Veterinary Faculty Sarajevo, University of
Sarajevo, Zmaja od Bosne 90, Sarajevo, Bosnia and
Herzegovina.

Ticks of the Ixodidae family represent an enormous
threat to human and animal health. From January to
December 2004, a total of 10,050 ixodid ticks were col-
lected from 26 areas in Bosnia and Herzegovina and de-
termined to the species level. Ticks were collected from
dogs, sheep, cows, goats, rodents, humans and plants.
Ixodes ricinus was the most prevalent species, followed
by Dermacentor marginatus marginatus, Rhipicepha-
lus bursa, Hyalomma marginatum marginatum, Rhipi-
cephalus sanguineus, Haemaphysalis punctata, Derma-
centor reticulatus and Ixodes hexagonus.

14. Petricevi¢ J, Forempoher G, Ostoji¢ Lj,
Mardesié-Brakus S, Andelinovi¢ S, Vukojevi¢ K,
Saraga-Babi¢ M. Expression of nestin, mesothelin
and epithelial membrane antigen (EMA) in
developing and adult human meninges and
meningiomas. Acta Histochem. 2010 Oct 11.
[Epub ahead of print]

Department of Pathology, Cytology and Forensic
Medicine, University Clinical Hospital Mostar,

Kralja Tvrtka bb, Mostar, Bosnia and Herzegovina;
Department of Histology and Embryology, School of
Medicine, University of Mostar, Bijeli brijeg bb, Mostar,
Bosnia and Herzegovina.

The spatial and temporal pattern of appearance of
nestin, epithelial membrane antigen (EMA) and me-
sothelin proteins was immunohistochemically deter-
mined in the cells of normal developing and adult hu-
man meninges and meningiomas. Human meninges
developed as two mesenchymal condensations in the

head region. The simple squamous epithelium on the
surface of leptomeninges developed during mesen-
chymal to epithelial transformation. Nestin appeared
for the first time in week 7, EMA in week 8, while
mesothelin appeared in week 22 of development. In
the late fetal period and after birth, nestin expression
decreased, whereas expression of EMA and mesothe-
lin increased. EMA appeared in all surface epithelial
cells and nodules, while mesothelin was found only
in some of them. In adult meninges, all three proteins
were predominantly localized in the surface epithe-
lium and meningeal nodules. In meningothelial me-
ningiomas (WHO grade I), EMA was detected in all
tumor cells except in the endothelial cells, mesothelin
characterized nests of tumor cells, while nestin was
found predominantly in the walls of blood vessels.
The distribution pattern of those proteins in normal
meningeal and tumor cells indicates that nestin might
characterize immature cells, while EMA and mesothe-
lin appeared in maturing epithelial cells. Neoplastic
transformation of these specific cell lineages contrib-
utes to the cell population in meningiomas.

15. Poljac E, Montagne B, de Haan EH. Reduced
recognition of fear and sadness in post-traumatic
stress disorder. Cortex. 2010 Oct 21. [Epub ahead
of print]

Laboratory of Experimental Psychology, University of
Leuven, Leuven, Belgium; Department of Psychology,
International University of Sarajevo, Sarajevo, Bosnia
and Herzegovina.

Post-traumatic stress disorder (PTSD) is associated
with impairments in emotional experience and ex-
pression. The current study examined the recognition
of emotional facial expressions in PTSD patients and
matched healthy controls, both in terms of accuracy
and sensitivity. The task involved short video clips of
a neutral face changing (morphing) into one of the six
basic emotions (happiness, anger, fear, surprise, dis-
gust and sadness). Clips differed in length, with short
clips terminating at 20% of maximum emotional in-
tensity, and the longest ones ending with a full-blown
expression. We observed a specific impairment in the
PTSD group for recognizing the emotions fear and
sadness. This result was observed via a reduced ac-
curacy and a decreased sensitivity for these emotions.
We discuss the observed altered affective processing
and its possible clinical implications.

16. Prohi¢ A, Kasumagic¢-Halilovi¢ E. Identification
of Malassezia species from immunocompetent and
immunocompromised patients with seborrheic
dermatitis. Eur Rev Med Pharmacol Sci. 2010
Dec;14(12):1019-23.




Department of Dermatovenerology, University Clinical
Center of Sarajevo, Sarajevo, Bosnia and Herzegovina.

BACKGROUND AND OBJECTIVES: Differences in
prevalence, clinical and histological manifestations
between seborrheic dermatitis (SD) in immunocom-
petent and immunocompromised patients suggest
that these two populations might also differ in a spec-
trum of isolated Malassezia species. The purpose of
our study was to analyse the prevalence of Malasse-
zia species in immunocompromised and non-immu-
nocompromised patients with SD and to examine if
the range of isolated yeasts varies between these two
study groups. PATIENTS AND METHODS: Speci-
mens were taken from 50 patients with SD: 30 with-
out any underlying disease and 20 with confirmed
immunosuppression. The samples were obtained by
scraping the skin surface of the scalp and trunk le-
sions of all subjects and then incubated on modified
Dixon agar. The yeasts isolated were identified by their
morphological and physiological properties accord-
ing to Guillot et al method. RESULTS: In both groups,
the most commonly isolated species from the scalp
lesions were Malassenzia restricta and Malassenzia
globosa, the later being the most common species iso-
lated from lesional trunk skin. No significant differ-
ences were found between immunocompromised and
immunocompetent patients from both sampled sites.
CONCLUSIONS: There is no difference in the distri-
bution of Malassezia species isolated from SD lesions
between immunocompetent and immunocompro-
mised patients. However, the much higher percentage
of positive cultures in immunocompromised patients
confirms that impaired cellular immunity may facili-
tate fungal survival on the skin.

17. Redzi¢ S. Use of wild and semi-wild edible
plants in nutrition and survival of people in 1430
days of siege of Sarajevo during the war in Bosnia
and Herzegovina (1992-1995). Coll Antropol. 2010
Jun;34(2):551-70.

Academy of Sciences and Arts of Bosnia and
Herzegovina, Sarajevo, Bosnia and Herzegovina.

This study is a systematic overview of data on use of
wild and semi-wild edible plants in nutrition of people
in 1430 days of the siege of Sarajevo during aggression
on Bosnia and Herzegovina (1992-1995). The author
of this study spent all that time in Sarajevo. In 1993,
the author prepared a survival program for people that
included usage of edible wild plants. In addition, he
conducted a detailed survey, including special inter-
views, on 630 people of average age 37.4 years (55%
residential inhabitants, the rest were refuges), 310
males and the rest were females. According to survey,
91 species of mostly wild plants and three species of
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fungus were used: Kiichneromyces mutabilis, Armil-
lariella mellea and Coprinus comatus. Wild vegetables
included 49 species, spices 24, wild fruits 16, and 2
species of bread-plants. They belong to 26 plants com-
munities, and grew on 24 different habitats (urban sur-
faces, river coasts, low forest and scrubs, meadows and
rocky grasslands). The 156 plant parts (leaves, young
branches, fruit, flower, seed, root and rhizome) from
91 plant species were used. Vegetables were dominant
category of use (soups, pottages, sauces) with 80 ways
of preparation (30.53%), then salads 41 (15.65%),
spices 39 (14.89%), different beverages 38 (14.50%),
sweets 21 (8.02%), nutritive teas 15 (5.73%), and other
preparations. In order to improve conventional food
(war pasta, rice, lentils, old beans) people used spices
made from different wild plants.

18. Sesar K, Simi¢ N, Barisi¢ M. Multi-type
childhood abuse, strategies of coping, and
psychological adaptations in young adults. Croat
MedJ. 2010 Oct 15;51(5):406-16.

Center for Mental Health, Health Center, Dr |
Grubisiéa 11, Siroki Brijeg, Bosnia and Herzegovina.

AIM: To retrospectively analyze the rate of multi-type
abuse in childhood and the effects of childhood abuse
and type of coping strategies on the psychological ad-
aptation of young adults in a sample form the student
population of the University of Mostar. METHODS:
The study was conducted on a convenience sample
of 233 students from the University of Mostar (196
female and 37 male), with a median age of 20 (inter-
quartile range, 2). Exposure to abuse was determined
using the Child Maltreatment Scales for Adults, which
assesses emotional, physical, and sexual abuse, neglect,
and witnessing family violence. Psychological adapta-
tion was explored by the Trauma Symptom ChecKklist,
which assesses anxiety/depression, sexual problems,
trauma symptoms, and somatic symptoms. Strategies
of coping with stress were explored by the Coping In-
ventory for Stressful Situations. RESULTS: Multi-type
abuse in childhood was experienced by 172 partici-
pants (74%) and all types of abuse by 11 (5%) par-
ticipants. Emotional and physical maltreatment were
the most frequent types of abuse and mostly occurred
together with other types of abuse. Significant asso-
ciation was found between all types of abuse (r=0.436-
0.778, P<0.050). Exposure to sexual abuse in childhood
and coping strategies were significant predictors of anx-
iety/depression (R(2)=0.3553), traumatic symptoms
(R(2)=0.2299), somatic symptoms (R(2)=0.2173), and
sexual problems (R(2)=0.1550, P<0.001). CONCLU-
SION: Exposure to multi-type abuse in childhood is a
traumatic experience with long-term negative effects.
Problem-oriented coping strategies ensure a better psy-
chosocial adaptation than emotion-oriented strategies.
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19. Spasojevi¢ GD, Malobabi¢ S, Suscevi¢ D, Stijak
L, Nikoli¢ V, Gojkovi¢ I. Morphological variability
of the subcallosal area of man. Surg Radiol Anat.
2010 Aug 21. [Epub ahead of print]

Department of Anatomy, Faculty of Medicine,
University of Banja Luka, Banja Luka, Bosnia and
Herzegovina.

BACKGROUND: Knowledge of morphology of hu-
man anterior cingulate and medial frontal cortex re-
lated to the knee of corpus callosum is important in
the diagnostics and neurosurgical treatment. Neuro-
imaging studies did not provide a clear picture of this
region, what is also caused by terminological inconsis-
tencies. It is not always clear what is actually defined
under the terms subcallosal area, subcallosal cingulate
gyrus, subcallosal gyrus, subcallosal region, or sub-
genual prefrontal gyrus. Our study of subcallosal area
provides morphological data useful for recent imaging
studies. METHODS: Digital photographs (42 forma-
line fixed brains: 26 males, 16 females) were used in
morphometry (surfaces and lengths) of subcallosal
area. We defined all its boundaries: superoanterior,
anterior, posterior, and inferior one. If anterior subcal-
losal sulcus, as anterior delineation of subcallosal area
was absent, we used intercommissural line system. RE-
SULTS: Anterior subcallosal sulcus we found in 86.9%
of cases. Its variations were classified into four types:
Type 1-vertical or slightly oblique sulcus (most often
type on right hemispheres-30.1%), Type 2-in form of
letter C or inverted letter C (most often type on left
hemispheres-42.9%), Type 3-sulcus in form of letter S
or inverted letter S, and Type 4-sulcus not belonging
to any previous type. Mean surface of subcallosal area
was in males 2.65 cm(2) (right hemispheres), and on
left 2.70 cm(2). In females on right it was 2.56 cm(2),
and on left 2.55 cm(2). All measured values were
not significantly different (left/right; males/females).
CONCLUSIONS: Accurate neuroanatomical local-
ization requires exact determination of boundaries of
subcallosal area. Therefore, standardized criteria were
proposed for definition of subcallosal area.

20. Vidi¢ A, 1li¢ Z, Deljki¢ D, Adrovi¢ F. Exposure
of workers in Tusnica coal mine. Radiat Prot
Dosimetry. 2011;144(1-4):672-4. Epub 2010 Oct 19.

Institute for Public Health of FBiH, M. Tita 9,
Sarajevo, Bosnia and Herzegovina.

The aim of this paper is to identify potential exposure
of the workers in the coal mine Tusnica. The results of
the investigation showed increased activity of brown
coal up to 1060+88 Bq kg(-1) for (238)U, 976+30 Bq
kg(-1) for (226)Ra and 118+31 Bq kg(-1) for (232)Th.
Dose rate measurements ranged from 0.07 to 0.25 pSv
h(-1). The annual effective dose, taking into account

external exposure to ambient gamma radiation and
internal exposure due to inhalation of the resuspend-
ed dust, would be 1.6 mSv a(-1). The results presented
lead to the conclusion that Tusnica coal mine contains
brown coal with significant radioactivity, indicating
that the working hours in the area should be regu-
lated and the use of respiratory protective equipment
is obligatory.

21. Vidi¢ D, Cavar S, Soli¢ ME, Maksimovi¢
M. Volatile constituents of two rare subspecies
of Thymus praecox. Nat Prod Commun. 2010
Jul;5(7):1123-6.

University of Sarajevo, Faculty of Science, Department
of Chemistry, Sarajevo, Bosnia and Herzegovina.

Hydrodistilled essential oil and the corresponding
headspace volatiles of Bosnian wild growing Thy-
mus praecox ssp. polytrichus (A. Kern. Ex Borbas)
Jalas and Thymus praecox ssp. skorpilii (Velen.) Ja-
las were subjected to capillary GC-MS analysis. This
work presents a detailed essential oil analysis of these
two rare Thymus subspecies from Bosnia, as well as
the very first report on their headspace composition.
Eighty-seven volatile constituents were identified in
four samples. Two alcohols were the major constitu-
ents in the essential oil of T. praecox ssp. polytrichus,
a monoterpene, linalool (13.9%), and a sesquiterpene,
(E)-nerolidol (10.4%), while linalyl acetate (36.7%)
and linalool (22.7%) were the most abundant vola-
tiles in the corresponding headspace sample. Oxy-
genated monoterpenes (57.5%) predominate in the
essential oil of T. praecox ssp. skorpilii with linalyl
acetate (28.7%) and linalool (14.4%) as the main rep-
resentatives. Headspace sample of this subspecies also
showed richness in linalyl acetate (52.4%), while the
second most abundant compound was alpha-pinene
(14.5%), a monoterpene hydrocarbon.

22. Vrani¢ S, Frkovi¢-Grazio S, Lamovec J,
Serdarevi¢ F, Gurjeva O, Palazzo J, Bilalovi¢ N, Lee
LM, Gatalica Z. Adenoid cystic carcinomas of the
breast have low Topo Ila expression but frequently
overexpress EGFR protein without EGFR gene
amplification. Hum Pathol. 2010 Nov;41(11):1617-
23. Epub 2010 Aug 4.

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

Adenoid cystic carcinoma of the breast is a rare sub-
type of breast cancer with basal-like features. Pub-
lished studies on breast adenoid cystic carcinoma are
limited, resulting in relatively scarce information on
the value of predictive tumor markers. We studied




20 primary cases of adenoid cystic carcinoma of the
breast for expression of estrogen receptor, progester-
one receptor, androgen receptor, epidermal growth
factor receptor, HER-2/neu, and topoisomerase Ila
using immunohistochemistry and fluorescent in situ
hybridization methods. Estrogen and progesterone
receptor expression were detected in 1 case each. All
tumors were uniformly negative for Her-2/neu ex-
pression. Androgen receptor and topoisomerase Ila
expression were weakly positive in three cases and 7
cases, respectively. Epidermal growth factor receptor
overexpression was detected in 13 cases (65% of all
cases). Amplification of TOP2A or HER-2/neu gene
was not detected in any of the cases. Our study shows
that the majority of adenoid cystic carcinomas of the
breast do not overexpress Her-2/neu, topoisomerase
IIa, or estrogen receptor, and thus, they are unlikely
to respond to therapies targeting these proteins. How-
ever, these tumors frequently over-express epidermal
growth factor receptor, indicating a potential benefit
from anti-epidermal growth factor receptor therapy
for patients with advanced adenoid cystic carcinomas
of the breast.

23. Zerem E. Reply to: draining sterile fluid
collections in acute pancreatitis? Primum non
nocere! Surg Endosc. 2011 Mar;25(3):979-80.
Epub 2010 Jul 7.

No abstract available.

24. Zerem E, Imamovi¢ G, Jusufovic R. Is total
splenectomy unavoidable in the treatment of
splenic benign cyst? Dig Surg. 2010;27(4):336;
author reply 337. Epub 2010 Aug 3.

No abstract available.

25. Zerem E, Imamovi¢ G, Omerovi¢ S, Ljuca
F, Harali¢ B. Percutaneous treatment for
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symptomatic pancreatic pseudocysts: Long-term
results in a single center. Eur J Intern Med. 2010
Oct;21(5):393-7. Epub 2010 Jul 24.

University Clinical Center Tuzla, Trnovac bb, Tuzla,
Bosnia and Herzegovina.

PURPOSE: The aim of the study was to present and
evaluate the long-term results of percutaneous cath-
eter drainage (PCD) in the treatment of symptom-
atic pancreatic pseudocysts (PPC). METHODS: We
performed a retrospective analysis of 128 patients
with 140 PPC treated by PCD from 01/01/1989 to
12/31/2008. All procedures were performed under
ultrasound control. Surgical treatment was planned
only in patients with failed PCD. The patients were
followed up monthly with sonography for 12 months.
The primary outcome was conversion rate to surgery.
Secondary outcomes were disappearance of PPC, re-
quirement for additional treatment, length of hospital
stay, and catheter dwell time. RESULTS: During the
follow-up, 42 of the 140 cysts (30%) recurred. 19/42
cysts were small and they were followed up without
intervention and 23/42 cysts required further inter-
vention. These patients were offered a second attempt
but 5 patients declined it and they chose to undergo
surgery. The remaining 18 patients underwent sec-
ond PCD and 10 of them developed recurrence. All
of them underwent third PCD and 6 of the 10 patients
developed recurrences. Four and 2 of them necessi-
tated surgery and follow-up, respectively. In total, 9
of the 128 patients (7%) underwent surgery during
the study period. Medians (interquartile ranges) of
hospital stay and catheter dwell time were 19 (14-23)
and 23 (15-43) days, respectively. There were no com-
plications related to the procedure. CONCLUSION:
PCD is a safe and effective management for PPC, with
low recurrence rates and complication rate and it can
eliminate the need for surgery in majority of patients
with PPC.

by Nerma Tanovi¢
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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, kilogram,
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 ], 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):593-9.

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 E An analysis of Koza’s computational effort statistic for genetic pro-
gramming. In: Foster JA, Lutton E, Miller ], 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.; ¢2000-01 [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. ¢2000 - [cited 2001 Mar 8]. Available from: http://www.abms.org/newsearch.asp
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