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Dr. Laza Popovi¢ (Sremski Karlovci, July 1877 — Belgrade, May 1945), a physician, writer
and social worker was the most important among founders of the Sokol movement (the
system of physical training focused on physical and health education as well as cultural and
national revival and unity of nation) in the Serbian poeple under the Austro-Hungarian rule.
With his enthusiastic and devoted work, he made a significant contribution to the develop-
ment and populatization of the Serbian and Yugoslav Sokol movement (see pp. 976 — 979).

Dr Laza Popovi¢ (Stemski Katlovci, 1877 — Beograd, 1945), lekar, pisac i drustveni radnik,
bio je najzasluzniji medu osnivacima sokolskog pokreta (sistem telesnog vezbanja usmeren
na fizicko i zdravstveno prosveéivanje, kao i kulturni i nacionalni preporod i jedinstvo na-
roda) kod srpekog naroda pod austro-ugarskom vlaséu. Svojim neumornim i pozrtvovanim
radom dao je znacajan doprinos razvoju i omasovljenju srpskog i jugoslovenskog sokol-
skog pokteta (vodi str. 976 — 979).
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Measurement of the accuracy of dental working casts using a

coordinate measuring machine

Ispitivanje preciznosti radnih modela pomocu koordinatne merne masine u

stomatologiji

Michal Potran*, Branko Strbac’, Tatjana Puskar*, Miodrag Hadzistevié¢',

anko Hodolig", Branka Trifkovi¢*

*Department of Dentistry, Faculty of Medicine, University of Novi Sad, Novi Sad,
Serbia; "Department of Production Engineering, Faculty of Technical Sciences,
University of Novi Sad, Novi Sad, Serbia; IClinic for Prosthodontics, Faculty of Dental
Medicine, University of Belgrade, Belgrade, Serbia

Abstract

Background/Aim. Dental imptessions present a negative im-
print of intraoral tissues of a patient which is, by pouring in
gypsum, transferred extraorally on the working cast. Casting an
accurate and precise working cast presents the first and very
important step, since each of the following stages contributes
to the overall error of the production process, which can lead
to inadequately fitting dental restorations. The aim of this study
was to promote and test a new model and technique for 7 vitro
evaluation of the dental impression accuracy, as well as to asses
the dimensional stability of impression material depending on
the material bulk, and its effect on the accuracy of working
casts. Methods. Impressions were made by the monophasic
technique using the experimental master model. Custom trays
with spacing of 1, 2 and 3 mm were constructed by rapid pro-
totyping. The overall of 10 impressions were made with each
custom tray. Working casts were made with gypsum type IV.
Measurement of working casts was done 24 h later using a co-
ordinate measuring machine. Results. The obtained results
show that the working casts of all the three custom trays were
in most cases significantly different in the transversal and sagit-
tal planes in relation to the master model. The height of abut-
ments was mainly unaffected. The degree of convergence
showed certain significance in all the three custom trays, most
pronounced in the tray with 3 mm spacing. Conclusion. The
impression material bulk of 1-3 mm could provide accurate
working casts when using the monophasic impression tech-
nique. The increase of the distance between abutment teeth in-
fluences the accuracy of working casts depending on the mate-
rial bulk.

Key words:
denture bases; denture design; elastomers; computer-
aided design; sensitivity and specificity.

Apstrakt

Uvod/Cilj. Otisak predstavlja negativ intraoralnih tkiva, ¢i-
jim se izlivanjem u gipsu njihova morfologija prenosi eks-
traoralno na bududi radni model. Sa laboratorijskog aspekta
izrade zubnih nadoknada, izlivanje tacnog i preciznog rad-
nog modela predstavlja prvi i veoma bitan korak, posto sva-
ka sledeca faza doprinosi daljem povecanju greske tokom iz-
rade, $to za krajnji ishod moze imati neodgovarajucu zubnu
nadoknadu. Cilj istrazivanja bio je da se ispitaju novi model i
tehnika za 7 vitro procenu preciznosti zubnih otisaka, kao i
da se odredi uticaj koli¢ine otisnog materijala na dimenzionu
stabilnost otisaka i preciznost izrade radnih modela. Meto-
de. Za uzimanje otisaka koris¢ena je monofazna tehnika
otiskivanja. Individualne kasike sa meduprostorom od 1, 2 i
3 mm napravljene su aditivnom tehnologijom za brzu izradu
prototipova. Sa svakom kasikom napravljeno je po 10 otisa-
ka. Radni modeli izlivani su u gipsu tipa IV. Merenje radnih
modela vt$eno je nakon 24 sata na koordinatnoj mernoj ma-
$ini. Rezultati. Rezultati pokazuju da radni modeli naprav-
ljeni pomocu sve tri individulane kasike u transverzalnoj i
sagitalnoj ravni znacajno odstupaju od glavnog dela modela.
Visina patrljaka je u vedini slucajeva bila kao na glavnom
modelu. Stepen konvergencije pokazao je odredena odstu-
panja samo kod kasike sa meduprostorom od 3 mm. Zak-
lju€ak. Monofazna tehnika otiskivanja i otisni materijal deb-
ljine od 1 do 3 mm obezbeduju izradu preciznih radnih mo-
dela. Rastojanje izmedu zubnih patrljaka utice na preciznost
izrade radnih modela u zavisnosti od koli¢ine otisnog mate-
rijala.

Kljucne reci:

zubna proteza, baze; zubna proteza, oblikovanje;
elastomeri; kompjutersko oblikovanje; osetljivost i
specificnost.

Correspondence to: Branko Strbac, Department of Production Engineering, Faculty of Technical Sciences, University of Novi Sad, Do-
sitej Obradovi¢ Square 6, 21 000, Novi Sad, Serbia. E-mail: sttbacb@uns.ac.rs
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Introduction

Dental impressions present a negative imprint of intrao-
ral tissues of a patient which is, by pouring in gypsum, tran-
sferred extraorally on the working cast. From the laboratory
perspective of dental restorations manufacturing, casting an
accurate and precise working cast presents the first and very
important step, since each of the following stages contribute
to the overall error of the production process and can lead to
inadequately fitting of dental restorations '.

Making an impression is a clinically challenging
procedure which is influenced by numerous factors of the
oral environment, as well as the properties of the material
itself. Examining the factors that influence the accuracy of
dental impressions can be conducted in two ways, by direct
mesurement of the impression, or by measurement of the
appropriate working cast. Both methods have their
advantages and limitations. The first method provides direct
data about the condition of the impression material, thus
avoiding superimposition of further errors. Limitations are
related to the use of contactless measurement, which is
affected by a small measurement field, software processing
and adequate optical characteristics of the impression
material >*. The second method, measurement of the
working casts, provides a wider range of possibilities
regarding the measurement technique. Both contact and
contacless measurement can be used, with ease of access for
manipulation with measurement object °. Superimposition of
errors, when casting a gypsum model, can be minimised by
fixing the experimental conditions with equal casting
protocols for all of the investigated dental impressions.
Although making of the gypsum working cast prolongs the
time and effort needed to obtain necessary data, it is a
reference base for manufacturing of dental restorations and
as such, provides better insight when assesing the
discrepancies of future dental restorations.

Determination of accuracy of dental impressions
requires a complex model that can replicate in vivo conditi-
ons of making of dental impressions, with the accuracy and
precision of in vitro investigation. Earlier studies included a
variety of models that consisted of custom blocks, cylinders,
single or several abutment teeth and complete edentulous
jaws of various materials °''. Regarding this, there is the ne-
ed for a reliable experimental model, which combined with a
corresponding measurement instrument, could overcome the
difficulties of data interpolation between laboratory conditi-
ons and clinical practice. The two should complement each
other, forming a complex model for data acqusition. From
this point of view, the use of a coordinate measuring machi-
ne (CMM) was chosen due to the possibility of the accurate
and precise three-dimensional (3D) measurement > .

Previous studies that investigated the influence of mate-
rial bulk on the accuracy of working casts were conducted
using a measurement microscope and included only two di-
mensional measurements '**'®. Also, the models used consis-
ted of one to several abutment teeth, while as to our
knowledge, the influence of material bulk on partially eden-
tulous dental arch model has not been made '*'*. A more de-

tailed analysis requires a model more similar to the intraoral
conditions, since the accuracy of impressions depends on the
material bulk which changes with spacing between the rema-
ining teeth '°. The possibility of an independent 3D analysis
by CMM for each of the segments of the working casts was
considered to be an improvement compared to the previous
studies.

Additionally to the previous studies, we aimed to incorpo-
rate another use of rapid prototyping (RP) technology in the fi-
eld of dentistry. Making impressions with RP made custom
trays is a new attempt to investigate the use of computer-aided
design/computer-aided manufacturing (CAD/CAM) technology
into a broader perspective of dental practice. The rapid
prototyping technique was chosen with the aim of avoiding pos-
sible distortions of the material that can occur in standard acrylic
custom trays, and providing a stable base for the impression ma-
terial . Thus, the aim of this study was to promote and test a
new model and technique for in vitro evaluation of the dental
impression accuracy, as well as to asses dimensional stability of
elastomeric impression material in reference to the material
bulk, by examining working casts with CMM.

Methods

Measurement of the experimental master model and
construction of custom trays

For the purpose of this study, an experimental metal
master model which consisted of six abutment teeth was
constructed. It presented the upper jaw with two central
incisors, canines and first molars (Figure 1). Dimensions of the
teeth were taken from literature and reduced by the amount of
tooth substance expected to be removed with grinding *'. The
taper was set at 6°. The master model consisted of an assembly
with machined components. Geometry of the master model
and generation of computer numerical control machines
(CNC) code was designed by the CAD/CAM system.

Fig. 1 — The experimental master model.

Measurement of the experimental master model was
performed with the CMM (Contura G2, Carl Zeiss,
Germany) equipped with a contact probe. Maximum permis-
sible error for size measurement (MPEg) of this CMM is 1.9
+ L/330 um. The master model was measured five times and

Potran M, et al. Vojnosanit Pregl 2016; 73(10): 895-903.



Vol. 73, No. 10

VOJNOSANITETSKI PREGLED

Page 897

the resulting mean values of parameters of measurement
were calculated. Nominal dimensions of the CAD model
were corrected using mean values and were subsequently
used to create a custom tray model as a negative of the pre-
vious CAD model. Physical models of custom trays with 1, 2
and 3 mm spacings for the impression material, were cons-
tructed by rapid prototyping (Z310 plus, 3D Systems, USA).
The powder used was gypsum based (zp 131), with a binder
(zb 60) and two component epoxy resin as the filler (s5000),
presented at Figures 2 and 3.

Fig. 2 — Custom trays with 1, 2 and 3 mm spacing made
by rapid prototyping.

1 1 - abutment
g 2 - spacing (1, 2 and 3 mm)
@Eg%%%? 2 3-tray
NN NN %

Fig. 3 — Custom tray seated on the top of the
experimental master model.

Impression technique

Impressions were made using a monophasic technique
with silicone addition. Due to the micromechanical retention
of the impression material to a custom tray, which is the re-
sult of the successive layering technique of rapid
prototyping, the tray adhesive was not used. The impression

material was automixed (Elite Hd + regular, Zhermack,
Italy), working time was set to 60 sec. Making of impressi-
ons was conducted at room temperature (23°C), retention of
the tray was done with the weight of 1 kg. Setting time was
set at 10 min, overall of 10 impressions were made with each
custom tray. Due to the expected viscoelastic recovery of the
impression material, pouring of gypsum was delayed by 30
min. Working casts were made with the gypsum type 4 (Elite
rock, Zhermack, Italy) and were allowed to set for 1 h before
the impression was removed. Measurement of the working
casts was done 24 h later on CMM.

Measurement of working casts on a coordinate measu-
ring machine

Measurement of working casts was conducted under the
same conditions as those of the master model. Inspection was
conducted conformant to the new generation of product
geometry specification (GPS) *. This was based on the fact
that the model consisted of geometric primitives (cones,
cylinders and planes). Each geometric primitive was measu-
red in a finite number of discrete points randomly arranged
on the primitive surface. The measurement strategy of the
cone (abutment) contained 100 measurement points, 50 po-
ints for measurement of cross-section plane between the cone
and the cylinder (abutment and chamfer) and 50 for measu-
rement of the cylinder (chamfer). The output of this measu-
rement included the coordinates of all measurement points
which were subsequently used to generate associative
geometry of the primitives. Furthermore, the software
analysis was used to determine all geometric characteristics
(size, angle, form, orientation, location) according to the spe-
cification requirements.

Parameters, X,.; and Y, represented the axial distan-
ces which were derived features from the cone. The axial
distances were observed on the cross-sectional plane which
passed through the base of the abutments. Parameters deno-
ted as Z,.4, were determined as the distance between two pla-
nes which limited the abutment vertically, while o, repre-
sented the degree of convergence and was directly derived
from the abutment measurement (Figure 4).

The presence of measurement uncertainty was disregar-
ded due to the fact that all working casts were measured in

Xi - distance in transverzal plane
Yi - distance in sagittal plane

Zi - height of the abutments

ai - convergence of axial surface

%

< araf B P A e

!

Fig. 4 — Parameters of measurement.
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identical laboratory conditions: 24 h after casting, using the

same position on machine table, by the same operator and
. . . . 23,24

using identical inspection strategies and stylus .

Statistical analysis

Statistical analysis of the results obtained from the mea-
surement of the working casts was conducted by the two-
sample t-test, which determined whether there was a
statistically significant difference between the designated
distances of working casts compared to the master model.
One-way analysis of variance (ANOVA) was also conducted
to establish if there were any significant differences in the re-
sults obtained by the type of custom tray for the considered
parameters.

Results

The results of the two-sample t-test, with a 95% confi-
dence interval, show that the working casts of all three custom
trays were in most cases significantly different in transversal
and sagittal plane in relation to the experimental master model
(Xi3, Yi6). The height of the abutments (Z,.s) was mainly
unaffected, while the degree of convergence (0,.) increased,
especially in the working casts made by custom trays with 3
mm spacing. The results are presented in Table 1.

Most notable deviations for the first tray (T,) were mea-

sured in X3 (20 um) for the transversal plane, Y, (27 um) for
the sagittal plane, Z5 (-13 pum) for the height of the abut-
ments and al (-0.09°) for the convergence of axial surface.
The dimensions of Z,—Z4, Z¢ and o5, o4 and og showed no
statistical significance in relation to the experimental master
model.

Most pronounced deviations for the second tray (T,)
were measured in X3 (22 um) for the transversal plane, Y2
(27 um) for the sagittal plane, Z5 (-15 um) for the height of
the abutments and al (0.11°) for the convergence of axial
surface. The dimensions of Y, Ys, Z,—Z4 and o, showed no
statistical significance in relation to the experimental master
model.

The third tray (T;) showed largest deviations in X; (36
um) for the transversal plane, Y, (24 pum) for the sagittal
plane, Zs (-7 um) for the height of the abutments and ol (-
0.18°) for the convergence of axial surface. Dimensions of
Y., Ys, Y¢, Z—Zs showed no statistical significance in relati-
on to the experimental master model.

Analysis of variance with a 95% confidence interval
showed that the type of tray did not have any significant in-
fluence (p > 0.05) on the parameters of measurement, except
for the X3 and a1-6. (p < 0.05) Therefore, with respect to al-
6 and X;, the third tray yielded the results which were
significantly different from the first two trays. The presenta-
tion and graphical comparison of the results are shown in Fi-
gures 5 and 6.

Table 1
Results of the measurement
Mean Standard deviation . t-test ANOVA
Distance h(/[ri;tle)r (mm) (um) Difference (pm) 0 0
T, T, T; T, T, T; T, T, T, T, T, T;
X 8.507 8.521 8.522 852 174 219 194 14 15 13 0.00 0.00 0.00 0.29
X, 30.002 30.015 30.012 30.012 399 5.63 6.66 13 10 10 0.00 0.00 0.00 0.58
X3 46.015 46.035 46.037 46.051 10.9 13.5 11 20 22 36 0.00 0.00 0.00 0.02
Y, 18.144 18.150 18.148 18.147 3.4 5 2.89 6 4 3 000 0.10 0.07 0.18
Y, 42.051 42.078 42.078 42.075 727 836 6.92 27 27 24 0.00 0.00 0.00 0.82
Y; 24364 24380 24383 24.384 428 4.52 427 16 19 20 0.00 0.00 0.00 0.32
Y4 18.319 18.326 18.326 18.323 4.32 415 3.65 7 7 4 0.00 0.00 0.01 0.06
Ys 42.149 42.164 42.161 42.161 728 194 16 15 12 12 0.00 0.12 0.08 0.93
Y 24277 24283 24287 24282 443 9.15 135 6 10 5 0.00 0.01 027 0.57
Z, 7.506  7.504  7.502 7.509 9.5 4.9 8.6 -2 -4 3 055 006 033 0.2
Z, 7.507  7.507 7.506 7.512 8.5 6.2 8.9 0 -1 5 082 0.61 035 0.5
Z3 6.923 6926 6926 6924 104 7.8 11.7 3 3 020 0.28 0.71 0.92
Zy 6.926  6.927 6919 6921 7.8 11.7 9.7 1 -7 -5 013 0.17 0.24 0.33
Zs 5.000 4487 4485 4493 8.16 866 11.5 -13 -15 -7 0.00 0.00 0.17 0.24
Z¢ 4497 4491 4486 4493 941 987 13.7 -6 -11 -4 009 0.01 044 0.46
Master Mean Standard deviation Difference (%) t-test ANOVA
Angle ©) (mm) (mm) p p
T, T, T, T, T, T, T, T, Tj T, T, T,
o 11.848 11.759 11.733 11.667 0.017 0.031 0.041 -0.09 -0.11-0.18 0.00 0.00 0.00 0.00
o 11.827 11.779 11.721 11.697 0.028 0.023 0.071 -0.05 -0.11-0.13 0.00 0.00 0.00 0.00
o3 11.753 11.795 11.743 11.656 0.052 0.055 0.066 0.04 -0.01-0.09 0.06 0.00 0.00 0.00
'n 11.795 11.766 11.745 11.669 0.036 0.051 0.043 -0.03 -0.05-0.13 0.05 0.02 0.00 0.00
s 11.912 11.851 11.843 11.747 0.051 0.079 0.087 -0.06 -0.07 -0.16 0.01 0.04 0.00 0.02
Og 11.793 11.828 11.751 11.647 0.071 0.057 0.136 0.03 -0.04 -0.14 0.19 0.08 0.02 0.00

For abbreviations see Figure 4 .
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(um) —~—X1 -#-X2 X3
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Tl T2 T3
(Hm) —=Z1 W72 =423 =<=Z4 =15 —-16
0.1
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Fig. 5 — Comparison of distance in transversal (X;_3), sagittal plane (Y,_s), height of the abutments (Z,_) and
convergence of axial surface (a;_¢) between custom impression trays and the master model.
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Fig. 6 — Mutual comparison of custom impression trays with 1, 2 and 3 mm spacing (T,, T, and T; respectively).
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Discussion

The results of this study show that both the
experimental master model and the technique used for ma-
king the dental impressions have proven to be a reliable met-
hod for assessment of the accuracy of dental impression ma-
terials. Working casts obtained from all the three custom
trays were, in most cases, significantly different from the
experimental master model. Most evident deviations were
recorded in the sagittal (Y,) and transversal plane (X3) for all
of the working casts. These were also the greatest distances
among the measured abutments, so the differences were most
likely to be observed. The measurement of all of the working
casts was done by the principles of 3D measurement. Each
surface of the abutments was measured with 50—100 surface
points. The coordinates of surface points served as a base for
measuring the geometry of the abutments. Due to a large
number of data and easier analysis of measurement, the re-
sults were presented as a cross-section of the model in one
plane, which in this case passed through the base of the abu-
tments. This is why the results are presented as the classical
2D measurement, but the principles of measurement are rela-
ted to the entire surface of the measured model and additio-
nal data can be withdrawn for each additional cross-
section »*.

The impression material used in this study had a defi-
ned polymerization contraction of < 0.2%, while expansion
of gypsum was claimed to be 0.19% by the manufacturer.
Expansion of gypsum would thus compensate for
polymerization contraction of the impression material, but it
should be noted that these values refer to the two sizes that
are not equal, ie the thickness of the impression material in
accordance with the height and width of the gypsum abut-
ments *°. Thickness of the impression material varied from 1
to 3 mm from each side of the abutment, while the height
and width of the abutments varied between 4.5 and 7.5 mm.
In relation to this, expansion of gypsum should be a more
dominant factor, which was proven by this study.
Additionally, the influence of the micromechanical retention
of the impression material to a custom tray should also be
considered. In this case, the expansion of gypsum will be su-
perimposed with the impression materials contraction
towards the tray's walls, so that the combined effect will be
presented by even wider abutments. As for the height of the
abutments, where the upper surface was smaller than the side
surface of the custom tray, in most cases the height of the
abutments was smaller than that of the master model (Z,).
This can also be explained by impression materials contrac-
tion towards the walls. As the side surface of the tray had a
bigger contact area than the upper one, the impression mate-
rial was pulled down, which resulted in shorter abutments.
These results are in accordance with other studies where tray
adhesive was used in their research protocols 7 .

The previously described process indicates that the sili-
cone addition had a good retention with a custom tray made
of epoxy resin by the RP technique. Although the RP
technique is not widely used in the field of dentistry, it shows
promise for manufacturing of dental devices. Its use in
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everyday practice, as a rational method for fabrication of
custom trays, requires advanced systems for intra- or
extraoral scanning, together with an adequate software con-
nected to an RP machine, which is currently a limiting factor.
Additive technologies such as RP are mainly being used for
the production of dental copings for fixed dental restoration,
fabrication of surgical guides in implant dentistry and in re-
constructive maxillofacial surgery *” *'. As there is a large
variety of materials that can be used for the production of cu-
stom trays with RP technology in different working regimes,
these results are just a starting point and require additional
investigation.

The analysis of convergence of axial surfaces showed
that the largest deviations were observed in the third custom
tray (a; = -0.18°), while deviations of the second tray (a; ,= -
0.11°) and the first tray (o; = -0.09°) were smaller. The angle
of convergence was measured by scanning the axial surface
and further software processing. Although small, deviations
detected were oriented towards the increase of convergence.
Convergence of the axial wall of the master model abutments
was set to 6° (total of 12° when observing both axial planes),
while gypsum abutments were detected to have more of a ta-
per. The increase of the convergence angle reduces the ove-
rall surface of the abutment, which can influence the retenti-
on of the dental restoration *>. While the width of the abut-
ments was wider in the base cross-section, the axial surface
has proven to have more taper. This could be explained by
the increase of thickness of the impression material towards
the upper base of the abutment and lower retention to the
impression tray. Also, during removal of the impression the
material deforms elastically. The resulting effect will be mo-
re pronounced in the axial surface, because of the overall in-
crease of contact surface and direction of removal force
away from the base of the abutment. This may all together
explain the behaviour of the material to contract towards the
walls of the tray in the base area, while slightly contracting
inwards as the height progresses.

The results of this study show that all three custom
trays performed satisfactory, but slightly better results were
obtained with custom trays with 1 or 2 mm spacing. This is
contrary to the claim that the thickness of the impression ma-
terial should be at least 3 mm to prevent distortion of the ma-
terial **. Due to a problem of correct positioning of the im-
pression tray when thickness of the material is low, the cus-
tom tray with 2 mm spacing should be recommended for use
in the clinical practice. This is considered to be beneficial re-
garding the accuracy of the impression, ease of handling and
reduction of the quantity of material. Making a precise im-
pression is especially important when constructing long-span
bridges, because the accuracy of fit is harder to achieve as the
number of abutment teeth and the distance between them inc-
reases. In this case, custom trays should be recommended, be-
cause they provide uniform thickness of impression material
that can influence the accuracy of working casts. The issue of
impression material bulk and its effect on accuracy of working
casts has been previously adressed. Plausible results were ob-
tained up to 5 mm of the impression material '*'* ** %
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Difficulty of comparison of our own results with other studi-
es, lies in the complexity of the methodological procedure.
Even comparison with studies that used the monophasic im-
pression technique, as it was in this study, should be obser-
ved not only by input, but also by output parameters, which
are obtained through the use of the measurement instrument.
As most of the studies used different measurement procedu-
res, a relevant overview is hard to achieve, so we will restra-
in from further data comparison.

Limitations of this study are related primarily to the met-
hod of measurement. Although CMM is an instrument of great
accuracy and precision, it is necessary to know the geometry
of the measurement object in order to obtain reliable results .
Because the measurement is done by a relatively small amount
of surface points (in this study up to 100), the measurement
object has to be clearly defined before the measurement takes
place. Since the master model of known dimensions and shape
was used, measuring in this study is characterized by conside-
rable accuracy and precision.

Based on the obtained data, future studies would be ba-
sed on determing of accuracy of the rest of the production
process of dental restorations, including production of wax
patterns and the casting procedure. Detection of flaws in
each of the stages of the production procedure, will provide

useful guidelines for the dentists and dental technicians for
the improvement of the quality of dental restorations.

Conclusion

The results of this study show that the impression ma-
terial bulk of 1-3 mm could provide accurate working casts
when using a monophasic impression technique. The incre-
ase of the distance between abutment teeth influences the
accuracy of working casts. Custom trays produced by rapid
prototyping can be successfully used for dental impressi-
ons. The experimental master model, combined with a
CMM, is a reliable tool for assessment of dental impression
accuracy.
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Antimicrobial susceptibility and p-lactamase production in Bacillus
cereus isolates from stool of patients, food and environment samples

Osetljivost na antibiotike i proizvodnja B-laktamaza kod Bacillus cereus izolata

1z stolice pacijenata, hrane 1 okoline

Dejana Savié¢*', Biljana Miljkovi¢-Selimovi¢*, Zorica Lep$anovi¢™, Zoran
Tambur*”, Sonja Konstantinovi¢/, Nemanja Stankovié¢**, Elizabeta Ristanovi¢*"

*Institute of Microbiology, SInstitute of Epidemiology, Institute of Hygiene, Military
Medical Academy, Belgrade, Serbia; "Faculty of Medicine of the Military Medical
Academy, University of Defence, Belgrade, Serbia; *Faculty of Medicine, University of
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Abstract

Background/Aim. Bacillus cerens (B. cerens) usually ingested by
food can cause two types of diseases: vomiting due to the pre-
sence of emetic toxin and diarrheal syndrome, due to the pre-
sence of diarrheal toxins. Systemic manifestations can also oc-
cur. The severe forms of disease demand antibiotic treatmant.
The aim of this study was to determine the differences in anti-
biotic susceptibility and B-lactamase activity of B. cereus isolates
from stools of humans, food and environment. Methods.
Identification of B. cereus was performed with selective medium,
classical biochemical test and polymerase chain reaction (PCR)
with primers specific for ba/ gene. Thirty isolates from each
group were analysed for antibiotic susceptibility using the disk-
diffusion assay. Production of B-lactamase was determined by
cefinase test, and double-disc method. Results. All strains
identified as B. cerens using classical biochemical test, yielded
533 bp fragment with PCR. Isolates from all the three groups
were susceptible to imipenem, vancomycin, and erythromycin.
All isolates were susceptible to ciprofloxacin but one from the

Apstrakt

Uvod/Cilj. Bacillus cerens (B. cerens) koji se u otganizam ¢o-
veka unosi uglavnom putem hrane, moze izazvati dva tipa
oboljenja: povracanje usled prisustva emetickog toksina i
dijarealni sindrom, usled prisustva dijarejnih toksina. Mo-
guce su i sistemske manifestacije. Teze forme bolesti zah-
tevaju lecenje antibioticima. Cilj ove studije bio je da se is-
pitata osetljivost na antibiotike i utvrdi proizvodnja (-
laktamaza kod sojeva B. cereus izolovanih iz stolice ljudi,
hrane i okoline. Metode. B.cereus je identifikovan
primenom selektivne podloge, klasi¢nog biohemijskog
testa i metodom lancane reakcije polimeraze (PCR)
pomocu prajmera specifi¢nih za bal gen. 1z svake grupe

environment. A statistically significant difference between the
groups was confirmed to tetracycline and trimethoprim-
sulphamethoxazole sensitivity. A total of 28/30 (93.33%) sam-
ples from the foods and 25/30 (83.33%) samples from envi-
ronment wete approved sensitive to tetracycline, while 10/30
(33.33%) isolates from stools were sensitive. Opposite to this
result, high susceptibility to trimethoprim-sulphamethoxazole
was shown in samples from stools (100%), while isolates from
foods (63.33%) and from environment (70%) had low suscep-
tibility. All samples produced B-lactamases. Conclusion. The
strains of B. cereus from all the three groups showed high rate of
sensitivity to most tested antibiotics, except to tetracycline in
samples from human stool and to trimethoprim-
sulphamethoxazole in samples from food and environment.
The production of B-lactamases was confirmed in all the stra-
ins.

Key words:
bacillus cereus; anti-bacterial agents; drug resistance,
microbial; beta-lactamases.

analizirana je osetljivost na antibiotike kod 30 izolata, disk-
difuzionom metodom. Proizvodnja B-laktamaza radena je
Cefinaza testom i duplom disk metodom. Rezultati. Kod
svih sojeva identifikovanih kao B. cerews primenom
biohemijskog testa, metodom PCR umnozen je fragment
od 533 bp. Izolati iz sve tri grupe bili su osetljivi na
imipenem, vankomicin i eritromicin. Na ciprofloksacin su
bili osetljivi svi sojevi osim jednog iz okoline. Statisticki
znacajna razlika izmedu grupa utvrdena je za osetljivosti na
tetraciklin i trimetoprim-sulfametoksazol. 28/30 (93,33%)
uzoraka iz hrane i 25/30 (83,33%) uzoraka iz okoline bili
su osetljivi na tetraciklin, dok je samo 10/30 (33,33%)
uzoraka stolice bilo osetljivo. Nasuprot ovim rezultatima,
visoka  osetljivost na  trimetoprim-sulfametoksazol
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utvrdena je kod uzoraka iz stolice i iznosila je 100%, dok
je kod izolata iz hrane i okoline bila niza i iznosila je
63,33% 1 70%. Svi izolati proizvodili su §-laktamaze. Zak-
ljuCak. Izolati B. cereus iz sve tri grupe pokazali su visoku
osetljivost na vecinu testiranih antibiotika, osim na tetraci-
klin iz uzoraka poreklom iz stolice i na trimetop-

rim/sulfametoksazol iz uzoraka hrane i okoline. Produkci-
ja B-laktamaza potvrdena je za sve izolate.

Kljuéne reci:
bacillus cereus; antibiotici; lekovi, rezistencija
mikroorganizama; beta laktamaze.

Introduction

Bacillus cereus, the Gram-positive, spore-forming op-
portunistic human pathogen, is found frequently as a sapro-
phyte in the environment: many types of soils, sediment, dust
and plants '. From all these habitats it is easily transferred to
food, and to intestinal tract of invertebrates and mammals. B.
cereus can be found in different foods and food ingredients
(rice, dairy products, spices, dried foods, vegetables) and
cross-contamination can distribute spores or vegetative cells
to other foods (meat, milk). Spores of B. cereus are resistant
to harsh environments, heat, dehydration, gastric acid and
other physical stresses . Regardless of thermal and other
types of food processing, a human can be infected by spores
that germinate and grow in the intestinal tract. But, disease
can be caused by toxins already present in food performed by
bacteria B. cereus that has also been isolated from stools of
healthy humans ">,

B. cereus causes two distinct types of food poisoning
in humans: the diarrhoeal (termolabile toxin) and emetic
(termostabile toxin) type. Both types can seriously ruin
human health °, causing severe infections including sepsis,
meningitis, endocardititis, endophthalmitis, respiratory and
surgical wound infections °. Recently B. cereus was con-
nected to hospital infection 7. In some countries, diarrheal
disease has been a major public health problem causing
high morbidity and mortality among children *.

Resistance to antibiotics is an increasing problem to-
day. It is known that B. cereus has developed innate mecha-
nisms of resistance through production of p-lactamases  '°.
In B. cereus, the production of B-lactamases can lead to resis-
tance even up to the third generation of cephalosporins .
Excessive use of antibiotics has led to increased antimicro-
bial resistance in various bacterial species '>. Bearing in
mind the circulation of B. cereus in nature, from soil to
plants and different animals (insects, arthropods, others in-
vertebrate and mammalian) to humans, resistance to antibiot-
ics, under certain conditions, can be linked to transfer of re-
sistance genes ~ " '*. It is known that genes for resistance are
transferred between the strains in Bacillus groups, and be-
tween different species '~ 7. However, wild types of strains
isolated in nature and in patients, previously not exposed to
effects of antibiotics and disinfectants, usually, are more sen-
sitive to antibiotics.

Therefore, this study was conducted to determine the
differences of B. cereus isolates from stools of patients,
food and environment in antibiotic susceptibility and B-
lactamase activity.

Methods
Samples

During 2013, 62 diarrhoeal stool specimens collected
from outpatients and inpatients, were obtained at the Center
for Microbiology, Institute of Public Health, Nis. At the same
period, 40 specimens from different types of food (tea, dietary
products, spices, milk powder, and ham) and 146 specimens
from the environment (110 from soil, 36 from hospital envi-
ronment) were collected in routine work at the Department of
Sanitary Microbiology, Institute of Hygiene, Military Medical
Academy, Belgrade and Department of Microbiology, Genetic
Laboratory, Institute of Soil Science, Belgrade.

The samples were classified into three groups: isolates
from patients, different types of food and from the environ-
ment. B. cereus ATCC 11778 was used as positive control.

Identification of B. cereus isolates

For identification of B. cereus, the first step was screen-
ing for the presence of B-hemolysis on 5% sheep blood agar,
following the procedure of Collins et al. '*. After that, posi-
tive isolates were tested on the selective Mannitol egg yolk
polymyxin agar (MYP) for B. cereus (HiMedia, India). De-
tection of pink colonies and lecithinase reaction indicated
that isolates belonged to B. cereus. In Gram-staining prepara-
tions it appeared as characteristic Gram positive, spore form-
ing bacterium with spore not wider than the body of bacilli.
In addition, B. cereus was determined with interactive data-
base by using BBL Crystal GP ID Biochemical profiles.

Polymerase chain reaction and detection of bal gene

Polymerase chain reaction (PCR) assay was used for
identification of B. cereus group (balFR gene), using a spe-
cific primer (Invitrogen, Vivogen D.0.0.).

For PCR, DNA samples were prepared from a single
colony of each isolate of B. cereus.They were incubated in
the brain-heart infusion broth at 37°C for 18-24 h. A pellet
of 1 mL of overnight culture was rinsed in saline solutions,
resuspended in 500 pL of distilled water, and boiled for 10
min. The prepared DNA was used directly for PCR or stored
at -20°C until use.

A PCR mixture was prepared in a volume of 25 pL,
with DreamTaqGreen Master Mix (ThermoScientific,
Lithuania), 200 nM final concentration of each primer, and
2.5 uL of prepared DNA template. The primer sequences and
PCR conditions were the same as described earlier '°. PCRs
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Page 906

VOJNOSANITETSKI PREGLED

Vol. 73, No. 10

were performed on thermocycler EppeddorfMasterCycler
(Eppendorf, Germany).

The PCR products were separated on 1.5% agarose gel
(ICN Biomedicals) using elektrophoresis system (Pharmacia
LKB), stained with ethidium bromide, visualized on a UV
transilluminator (Shimadzu 160UV-Vis) and photographed
by the gel documentation system.

Susceptibility testing for antimicrobial agents

Sensibility of B. cereus isolates was tested using the
disk-diffusion assay recommended by the Clinical and Labo-
ratory Standards Institute (CLSI, 2006) on Mueller Hinton
agar (HiMedia, India) plates. Each isolate grown overnight
on MYP agar at 37°C was taken for this test. Fresh bacterial
colonies were inoculated in 0.8% NaCl suspension to a tur-
bidity equivalent to a 0.5 McFarland standard. The culture
was applied on the Mueller Hinton agar plate using sterile
cotton swab. Discs of ampicillin (10 pg), penicillin G (10 U),
tetracycline (30 pg), trimethoprim-sulphamethoxazole
(1.25/23.75 pg), erythromycin (15 pg), ciprofloxacin (5 pg),
gentamicin (10 pg), vankomycin (30 pg) and imipenem (10
U); (Bionalyse, Ankara, Turkey) were placed on the plate.
Plates were incubated at 37°C for 24 h and the diameter of
the inhibition zone was determined according to the CLSI
(CLSI, 2013) guidelines for Staphylococcus spp. Based on
the zone of inhibition, strains were classified as sensitive (S),
intermediate (I), resistant (R). The strains with intermediate
sensitivity were classified in the group of sensitive ones, to
the statistical processing.

The production of B-laktamases — penicillinases was de-
termined by cefinase test (Cef-F, bioMérieux, Marcy I'Etoile,
France), while cephalosporinases were detected using double
disc method (ampicillin-clavulonic acid (20 ug /19 pg), cef-
tazidim (30 pg), cefotaxim (30 pug) 2

Statistical analysis

For statistical analysis the Fisher and Chi-square tests
were used. A p-value less than 0.01 was considered statisti-
cally significant. All statistical analyses were performed with
the SPSS statistical software for Windows version 11.5
(SPSS Inc., Chicago, USA).

Results

Pink colonies on MYP agar plates with positive lecithi-
nase reaction, giving f hemolyisis on sheep agar, were used
for identification with BBL Crystal. Thirty B. cereus isolates
identified in each group were taken for further analysis. Be-
longing to a B. cereus group was confirmed by PCR. All B.
cereus isolates from stools, food and environment yielded
533 bp amplified fragments with primer pair BalF/BalR spe-
cific for B. cereus group (Figure 1).

Disk diffusion susceptibility testing revealed that all B.
cereus isolates from stool, food and environment were sus-
ceptible to imipenem and vancomycin (Table 1). Further-
more, all B. cereus isolates from stools of patients and from
food were susceptible to erythromycin and ciprofloxacin.
Similarly, all B. cereus isolates from environment were sen-
sitive to erythromycin, with only one strain resistant to cipro-
floxsacin (3.33%).

There was a statistically significant difference on suscep-
tibility to tetracycline and trimethoprim-sulphamethoxazole
between the samples from stools as compared to the samples
from foods and the environment. The samples from different
foods 28/30 (93.34%) and those from environment 25/30
(83.33%) were sensitive to tetracycline, while 10/30 (33.33%)
isolates from stools of humans were sensitive to this antibiotic
(p<0.001, Fisher Exact Probability Test). Opposite to this re-
sult, high susceptibility to trimethoprim-sulphamethoxazole

M P1 P4 PS5 P7 P2 P10 P13P14 P18 P21 P22 P27 P28 P29 P37 P40 P42 P43 P44 P45 P46 P47 P48 P51 P52 P53 P54 P56 P57 P58 R

- e e O e e e

— - e e — - —533bp

Fig. 1 — B. cereus group specific polymerase chain reaction (PCR). Line M: 100 bp DNA ladder; Lines P1-Z58:
B. cereus isolates; Line R: B. cereus reference strain ATTC 11778.

Table 1

Susceptibilities of B. cereus strains to the selected antibiotics by disk diffusion susceptibility testing

Stool (n =30) Food (n=30) Environment (n = 30)

Antibiotic disc (disk content) n (%) n (%) n (%)

S R S R S R
Ampicillin (10 pg) 21 (70) 9(30) 0 30 (100) 1(3.33) 29 (96.67)
Penicillin 21 (70) 9 (30) 0 30 (100) 1(3.33) 29 (96.67)
Imipenem (10 U) 30 (100) 0 30 (100) 0 30 (100) 0
Vankomycin (30 pg) 30 (100) 0 30 (100) 0 30 (100) 0
Ciprofloxacin (5 pg) 30 (100) 0 30 (100) 0 29 (96.67) 1(3.33)
Erythromycin (15 pg) 30 (100) 0 30 (100) 0 30 (100) 0
Tetracycline (30 pg) 10 (33.33) 20 (66.67) 28 (93.33) 2(6.67) 25(83.33) 5(16.67)
Trimethoprim sulphamethoxa- 3 10, 0 19(6333)  11(36.67) 21 (70) 9 (30)

zole (1.25/23.75 pg)

S — sensitive; R — resistant
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was shown in all samples from stools (100%), while strains
from foods and environment in 63.33% (19/30) and 70%
(21/30) samples, respectively, had low susceptibility to this anti-
biotic (p <0.01, Fisher Exact Probability Test) (Figure 2).

All samples were resistant to penicillin and ampicillin.
Using the cefinase test in all isolates the production of induc-
ible penicillinases was detected. The presence of cepha-
losporinases was approved with the double-disc method and
the production of these B-lactamase was detected in all B.
cereus isolates (Figure 3).

120 4
100 4
80 -
60 -

40 1

well as acting of antibiotics from microorganisms which
originated from the soil '> '7. Therefore, it was of interest to
compare the resistance of B. cereus isolates from different
environments.

All the tested B. cereus isolates were resistant to peni-
cillin and ampicillin. Complete resistance in all strains to
these antibiotics and cephalosporins was the consequence of
B-lactamases production which was detected by the commer-
cial methods: nitrocefin test and the double-disk method, for
detection of penicillinases, and cephalosporinases, respec-

*k

H Stool
B Food

Environ.

The value of resistance in percentag
(%)

Imp Va

Cip FEry T S/T

Antibiotic

Fig. 2 — Resistance to the investigated antibiotics from different sources.
Amp: Ampicillin; P: Penicillin; Imp: Imipenem; Va: Vankomicin; Cip: Ciprofloxacin: Ery: Erythromycin;
T: Tetracyclin; S/T: Trimethoprim sulphamethoxazole; **p < 0.001; *p < 0.01.
(statistically significant difference in resistance to tetracycline and trimethoprim-sulphamethoxazole was confirmed, by
comparing isolates B. cereus from stools, food and environment).

80
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20

.
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Fl Environ.

Cefinase test

Double disk test

Fig. 3 — The activity of f-lactamases: penicilinases and cephalosporinases.
All B. cereus strains from all investigated sources produce f-lactamases.

Discussion

Pathogenic strains B. cereus from the environment may
directly or indirectly be transmitted through food to man and
cause damage to human health. In the transmission cycle,
they can be exposed to different effects of environment, as

tively. Many other studies detected the existence of f-
lactamases and therefore the resistance to penicillin, ampicil-
lin and cephalosporins in different types of samples  *' .
Ozcelik and Citak ' assumed that there was the possibility of
spreading resistance to B-lactam antimicrobial agents and
sporadically resistance to erythromycin and tetracycline, in

Savi¢ D, et al. Vojnosanit Pregl 2016; 73(10): 904-909.
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strains of B. cereus which were isolated from ice-cream.
However, there is no explanation whether the resistance of B.
cereus strains from ice cream is because of transmission of
resistant genes from microorganisms in digestive tract, proc-
ess of conjugation or transduction, or strains already had re-
sistant gene which is circulating in the environment. In addi-
tion to the presence of penicillinase and cephalosporinase,
Godig-Torkar and Seme *° confirmed the presence of met-
allo-B-lactamases in clinical and food samples of B. cereus.
All B. cereus strains from all the three groups investi-
gated in this study were susceptible to imipenem, vankomycin
and erythromycin. Susceptibility to the ciprofloxacin was
shown in all the isolates from stools and food, but only one
sample from environment was resistant to this antibiotic. Simi-
lar to this Banerjee et al. ** received 100% sensitivity to cipro-
floxacin and imipenem in samples from patients, and other au-
thors ' '*?’ obtained the same result in testing sensitivity to
ciprofloxacin in samples from food. Sensitivity to vancomicin
and ciprofloxacin is confirmed by Jensen et al. * in B. cereus
agricultural soil isolates from Denmark. In contrast to our re-
sults, Luna et al. * confirmed the resistance to karbapenem
(meropenem) in 14% isolates from the environment in the
USA. Similarly to our results, Ozcelik and Citak '" approved
that only 1/34 isolates from ice-cream were resistant to
erythromycin, but Oladipo and Adejumobi '* showed the resis-
tance to this antibiotic in all isolates from street food. In con-
trast to our results, Al-Khatib et al. ** and Godi¢-Torkar and
» confirmed the resistance to erythromycin in about
40% samples from patient stools. Comparing the resistance to
erythromycin between isolates from those of human stool,
from meat and ready-to-eat meat products, Tewari et al. '* de-

Seme

termined the difference: 73.91% isolates from human stool
were susceptible, while 48.3% and 54.5% from meat and meat
products, respectively were resistant. As opposed to this,
Aslim > and Luna et al. * indicated high level of sensitivity to
erythromycin of B. cereus isolated from environment.

A statistically significant difference in the sensitivity to
tetracycline and trimethoprim-sulphamethoxazole was con-
firmed by comparing isolates from stools, food and environ-
ment. Only 33.3% isolates from stools were sensitive to tet-
racycline, and 100% were sensitive to trimethoprim-
sulphamethoxazole. Opposite to this result, a high rate of
strains susceptible to tetracycline was shown in samples from
the environment (83.33%) and from food (93.34%), but a
low rate of susceptibility was detected to trimethoprim-
sulphamethoxazole: from foods 63.33% and 70% in isolates
from the environment. Similar to our results Ozcelik and Ci-
tak ' confirmed resistance to tetracycline in 6/34 isolates of

B. cereus from ice cream, but Wong et al. *' showed a high
sensitivity to trimethoprim-sulphamethoxazole (78%) and
slightly susceptibility to tetracycline (19%) from dairy prod-
ucts. The resistance to tetracycline in the strains from all sam-
ples of street vended food was confirmed by Oladipo and Ade-
jumobi . Aslim ** found sensitivity to tetracycline in 93%
samples from the soil and Luna et al. > showed 100% sensitiv-
ity to this antibiotic in environmental samples. However, the
same authors indicate high sensitivity to trimethoprim-
sulphamethoxazole (74%) in the tested samples.

We affirmed a difference in sensitivity to tetracycline
and trimethoprim-sulphamethoxazole by comparing human
stools samples and blood samples in suspected bacteremia *'.
In our study, the sensitivity to trimethoprim-sulphamethoxazole
was found in 100% samples and 33.3% to tetracycline, but
Weber et al. *' showed 100% resistance to trimethoprim-
sulphamethoxazole and 59% sensitivity to tetracycline. It is
known that the resistance to tetracycline occurs through three
mechanisms: producing ribosomal protection proteins, ac-
tively pumping the antibiotics out of the cell, or enzymatic
degradation of antibiotics **>. However, regardless of the
mechanism of resistance, the spread of resistance is quick.
Uncontrolled use of antibiotics in agriculture and food indus-
try leads to favoring resistant strains of bacteria in the soil,
and with them to transferring of the gene for resistance
through food chain.

The question arises: Where does the presence of high
resistance to tetracycline in samples from stool of patients
and something lower resistance to trimethoprim-
sulphamethoxazole in samples from food and environment
come from? On the one hand, perhaps the resistance can be
related to uncontrolled use of antibiotics, especially tetracy-
cline, in agriculture and veterinary medicine. On the other
hand, the resistance can be related to uncontrolled use of an-
tibiotics by patients. In both cases it is the presence of hori-
zontal transfer of antibiotic resistance genes from intestinal
bacteria in manure to the soil bacterial population and from
the soil to the animal and human population.

Conclusion

Since B. cereus can be associated with serious infections,
it is of great importance to register the resistance to a particular
antibiotic. In our study, the strains of B. cereus from all the
three investigated groups showed a high rate sensitivity to
most tested antibiotics, except to tetracycline in samples from
stool of patients and to trimethoprim-sulphamethoxazole in
samples tested from food and environment.
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Obesity and metabolic syndrome as risk factors for the development
of non-alcoholic fatty liver disease as diagnosed by ultrasound

Gojaznost 1 metabolicki sindrom kao faktori rizika od razvoja nealkoholne
masne bolesti jetre dijagnostikovane ultrazvukom

Gordana Petrovi¢*, Goran Bjelakovié**, Daniela Benedeto Stojanov**,
Aleksandar Nagorni*’, Vesna Brza¢ki*', Bojana Markovié-Zivkovi¢*"
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Abstract

Background/Aim. Non-alcoholic fatty liver disease
(NAFLD) is a chronic liver disease of a broad histological
spectrum, characterized by the accumulation of triglycerides
in more than 5% of hepatocytes in the absence of consum-
ing alcohol in quantities harmful to the liver. The aim of our
study was to determine the importance of anthropometric
and laboratory parameters as well as metabolic syndrome
for the diagnosis of NAFLD and to estimate their influence
on the degree of liver steatosis as evaluated by ultrasound.
Methods. The study included 86 participants, 55 of whom
had fatty liver diagnosed by ultrasound and they comprised
the study group. The control group consisted of 31 subjects
with no liver diseases. During the course of hospitalization
at the Clinic of Gastroenterology and Hepatology, Clinical
Centre Nis, the patients had their anamnesis taken, and an-
thropometric measurements as well as biochemical blood
analyses and abdominal ultrasound were performed. Re-
sults. The patients with NAFLD had statistically higher
values of body mass index (BMI), waist circumference
(WC), systolic (SBP) and diastolic blood pressure (DBP),
levels of alanine and aspartate aminotransferase (ALT,
AST), gamma-glutamyl transpeptidase (GGT) (p < 0.001),
low-density lipoprotein cholesterol (ILDL), total bilirubin
(TBIL) (p < 0.05), total cholesterol (p < 0.01), triglycerides
(TGL), urates, C-reactive protein (CRP), ferritin, fibrino-
genes, fasting blood glucose (FBG), insulin and Homeosta-
sis Model Assessment (HOMA-IR) (p < 0.001) compared to
the control group, whereas the levels of high-density lipo-

Apstrakt

Uvod/Cilj. Bolest nealkoholne masne jette (NAFLD) je
hroni¢no oboljenje jetre, sirokog histoloskog spektra, koje
karakteri$e akumulacija triglicerida u vise od 5% hepatocita
u odsustvu konzumiranja alkohola u kolicinama Stetnim za
jetru. Cilj naseg istrazivanja bio je da se utvdi znacaj antro-
pometrijskih, laboratorijskih parametara i metabolickog sin-

protein cholesterol (HDL) were higher in the control than
in the study group (p < 0.05). In the NAFLD group, there
were statistically significantly more patients with hyperten-
sion (72.73% vs 12.90%, p < 0.001) and type 2 diabetes mel-
litus (DM) (47.27%). Metabolic syndrome was established in
48 (87.27%) patients of the study group. The equal number
of patients, 7 16 (29.09%), had 3, 4 and 5 components of
MS. In the NAFLD group there were 17 (30.91%) over-
weight (BMI from 25 kg/m? to 29.9 kg/m? and 38
(69.09%) obese patients (BMI = 30.0 kg/m?). The largest
number of patients in the obesity group, 22 (40.00%) of
them, had the first degree obesity (BMI from 30 kg/m? to
34.99 kg/m?). The largest number of the NAFLD group pa-
tients, 23 (41.82%), had an ultrasound finding of grade 3
fatty liver, 20 (36.36%) patients had grade 2 and 12
(21.82%) grade 1 fatty liver. Kruskal-Wallis test and ANO-
VA analysis showed statistically significant differences be-
tween groups with different US grade for insulin, LDL-
cholesterol, WC, BMI (p < 0.05), as well as HOMA-IR and
body weight (BW) (p < 0.01). Metabolic syndrome was sta-
tistically more present in patients with US finding grades 2
and 3 (p < 0.01) in relation to US finding grade 1, as well
as obesity, hypertension and DM type 2 (» < 0.05). Conclu-
sion. The results of our study confirm that a high percent-
age of patients with high risk factors (DM, MS, dyslipide-
mia, hypertension) have NAFLD.

Key words:
obesity; metabolic syndrome x; ultrasonography;
diagnosis; non-alcoholic fatty liver disease; risk factors.

droma u dijagnozi NAFLD i da se proceni njihov uticaj na
stepen steatoze jetre procenjene ultrazvukom. Metode. Is-
trazivanjem je bilo obuhvacéeno 86 ispitanika, od kojih je 55
imalo masnu jetru, dokazanu ultrazvukom, i oni su ¢inili
studijsku grupu. Kontrolnu grupu ¢inio je 31 ispitanik bez
bilo kakve bolesti jetre. Prilikom hospitalizacije u Klinici za
gastroenterologiju i hepatologiju Klinickog centra Nis, ispi-
tanicima je uzeta anamneza, izvrSena su antropometrijska
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merenja, biohemijske analize krvi i ultrazvucni pregled ab-
domena. Rezultati. Bolesnici sa NAFLD imali su statisticki
znacajno poveéan body mass index (BMI), obim struka (OS), si-
stolni i dijastolni krvni pritisak, vrednosti aspartat i alanin
aminotransferaze (AST, ALT), gama-glutamil transpeptidaze
(GGT) (p < 0,001), lipoproteina niske gustine (LDL), ukup-
nog bilirubina (p < 0,05), ukupnog holesterola (p < 0,01), tri-
glicerida, urata, C reaktivnog proteina (CRP), feritina, fibrino-
gena, glikemije naste, insulina i Homeostasis Model Assessment
(HOMA-IR) (p < 0,001), dok je vrednost lipoproteina visoke
gustine (HDL) bila veéa u kontrolnoj grupi (p < 0,05). U
NAFLD grupi bilo je statisticki znacajno vise bolesnika sa hi-
pertenzijom (72,73% vs 12,90%, p < 0,001) i sa diabetesom
melitusom (DM) tipa 2 (47,27%). Metabolicki sindrom utvr-
den je kod 48 (87,27%) bolesnika studijske grupe. Podjednak
broj bolesnika, 16 (29,09%), imao je 3, 4 i 5 komponenti MS.
U NAFLD grupi bilo je 17 (30,91%) bolesnika sa predgojaz-
noscu (BMI od 25 kg/m? do 29,9 kg/m?) i 38 (69,09%) goja-
znih (BMI = 30.0 kg/m?) bolesnika. Najveéi broj bolesnika u

grupi gojaznih, 22 (40,00%), bio je sa prvim stepenom gojaz-
nosti (BMI od 30 kg/m? do 34,99 kg/m?). Najvedi broj bole-
snika NAFLD grupe, 23 (41,82%), imao je ultrazvucni nalaz
masne jetre gradusa 3, 20 (36,36%) gradusa 2 i 12 (21,82%)
gradusa 1. Kruskal-Wallis test i ANOVA analiza pokazali su
da postoje statisticki znacajne razlike izmedu grupa sa razlici-
tim ultrazvucnim gradusom za insulin, LDL holesterol, OS,
BMI (p < 0,05), kao i HOMA-IR i telesnu masu (ITM) (p <
0,01). Metabolicki sindrom bio je statisticki zastupljeniji kod
ispitanika sa UZ gradusom 21 3 (p < 0,01) u odnosu na UZ
gradus 1, kao i gojaznost, hipertenzija i DM tip 2 (p < 0,05).
ZakljuCak. Rezultati nase studije potvrduju da veliki proce-
nat bolesnika sa faktorima visokog rizika (DM, MS, dislipi-
demija, hipertenzija) ima NAFLD.

Kljué¢ne reci:

gojaznost; metabolicki sindrom x; ultrasonografija;

dijagnoza; jetra, masna infiltracija, nealkoholna; faktori
] g b ] b ] t t

rizika.

Introduction

Non-alcoholic fatty liver disease (NAFLD) has become
the most common chronic liver disease in western countries in
the past twenty years, with the prevalence of 20-30% in
adults . The prevalence of NAFLD increases parallelly with
the epidemics of obesity and type 2 diabetes mellitus (DM),
which are the risk factors for developing primary NAFLD *°.
The disease was first described as an entity in 1980 by Ludwig
et al.* It is considered that primary NAFLD represents hepatic
manifestation of metabolic syndrome (MS), and insulin resis-
tance (IR) is the key pathophysiological mechanism > °. Non-
alcoholic fatty liver disease is histologically categorized into
non-alcoholic fatty liver (NAFL) and non-alcoholic steatohe-
patitis (NASH) ’. Non-alcoholic fatty liver is a benign, non-
progressive liver disease, which is histologically characterized
by the presence of macrovesicular steatosis in more than 5% of
hepatocytes in the absence of consuming alcohol in quantities
harmful to the liver, whereas NASH means the presence of
hepatic steatosis, lobular inflammation (acute and/or chronic)
with hepatocyte damage (ballooning degeneration), with or
without accompanying fibrosis "°.

Within NAFLD spectrum, only patients with NASH
develop progressive liver damage. NASH progresses to cirr-
hosis in 10-20% of cases, or more rarely to hepatocellular
carcinoma (HCC) *'°. NAFLD is usually asymptomatic,
clinically silent disease. It is mostly diagnosed incidentally,
during routine laboratory blood tests, when higher transami-
nase values are detected, particularly alanine aminotransfera-
se (ALT) or when ultrasound (US) examination shows fatty
liver **"'. More than 80% of patients with NAFLD have
normal transaminase values which can remain unchanged
even during disease progression '>'*. Therefore, NAFLD
should be suspected in patients with determined risk factors.
In establishing the diagnosis of primary NAFLD, four crite-
ria should be met: confirmation of liver steatosis by imaging
methods or pathohistologically; absence of consuming alco-
hol in significant quantities (less than 21 alcohol units for

men and 14 units for women on a weekly basis); exclusion of
other causes of liver steatosis, i.e. “secondary” NAFLD and
exclusion of other etiological factors of chronic liver disea-
se .

The primary and mostly used diagnostic method for
screening asymptomatic patients with higher aminotransfera-
se values and suspicion of NAFLD is US .

Ultrasound is a non-invasive, cheap, available method,
with the sensitivity of 60-94%, and specificity of 66-97% '°.
Ultrasound changes in patients with NAFLD are characteri-
zed by hepatomegaly, hyperechogenicity of liver
parenchyma (“bright” liver), hepatorenal contrast, attenuati-
on of ultrasound waves in subcapsular regions, difficult visu-
alization of the portal vein, gallbladder wall, liver capsule
and blood vessels " '®. However, US has certain disadvanta-
ges. The sensitivity and specificity of US in diagnosis of
NAFLD is significantly lower in obese patients and if steato-
sis is less than 30% '**. It is not possible to differentiate
steatosis from steatohepatitis and fibrosis by US "> *'. There-
fore, liver biopsy is still the gold standard in diagnosing
NAFLD.

The aim of our research was to determine the importan-
ce of laboratory and anthropometric parameters as well as
MS in diagnosing NAFLD and to estimate their influence on
the degree of liver steatosis as evaluated by US.

Methods

Prospective study was carried out in the period from
January 2012 to October 2014, at the Clinic of
Gastroenterology and Hepatology, Clinical Center Nis. It in-
cluded 86 participants, 55 of whom had fatty liver infiltration
diagnosed by US. They comprised the study group. The con-
trol group consisted of 31 subjects, where the diagnosis of
non-alcoholic fatty liver disease and other liver diseases were
ruled out on the basis of anamnestic data, biochemical blood
analyses and US examination. Inclusion criteria in the study
were patients with higher transaminase values and echoso-
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nographic finding of fatty liver. Exclusion criteria from rese-
arch were alcohol consumption (more than 30 g/day for
men, and 20 g/day for women), use of hepatotoxic drugs, the
presence of metabolic or genetic liver diseases (Wilson’s di-
sease, hemochromatosis, o 1-antitripsin deficiency), acute
and chronic virus hepatitis (hepatitis B and hepatitis C), auto-
immune liver disease (primary biliary cirrhosis, primary scle-
rosing cholangitis, autoimmune hepatitis). The participants
signed the informed consent and thus confirmed that their
anamnestic, laboratory and histopathological findings could
be used for the purpose of this study.

During hospitalization demographic data and a detailed
anamnesis were taken from the patients regarding presence
of hypertension, diabetes, existing liver diseases, use of
hepatotoxic drugs and alcohol consumption.

Physical examination, anthropometric measurements,
biochemical blood analyses and abdominal US were perfor-
med. Anthropometric measurements included measurement
of body weight (BW), body height (BH) and waist circumfe-
rence (WC). Body weight (kg) of patients was measured in
light clothes, without shoes. Body height (cm) was measured
using the standard measuring equipment and the scale.

Waist circumference (cm) and body mass index (BMI)
were estimated in each patient according to criteria of the World
Health Organization >, Waist circumference was taken by
flexible meter in standing position, midway between the lower
edge of the rib cage and crista iliacus horizontally. On the basis
of the given values of BW and BH we calculated the value of
BMI, as the ratio of BW in kilograms and body height in m’
(kg/m?). Following these values of BMI, the patients were divi-
ded in several groups: BMI from 25 to 29.9 kg/m” — overweight
or preobesity, BMI from 30 to 34.99 kg/mQ, class I or mild
obesity, BMI from 35 to 39.99 kg/m’ class I or moderate
obesity, BMI higher than 40 kg/m’, class I1I or severe obesity.

Arterial pressure was measured by sphygmomanometer
in a seating position, after resting the patient for 10 minutes.
Values of systolic (SBP) and diastolic blood pressure (DBP)
were taken (mmHg). All examinees included in the study had
their complete blood count (CBC) and biochemical blood
analysis taken in the Central Laboratory, Clinical Centre Ni§
(Beckman Coulter, AU680). Biochemical blood analyses in-
cluded C-reactive protein (CRP), activity of ALT and aspar-
tate aminotransferase (AST), alkaline phosphatase (ALP),
gamma-glutamyl transpeptidase (GGT), values of total bili-
rubin (TBIL) and direct bilirubin (DBIL), urates, ferritin,
transferrin saturation, ceruloplasmin, iron, fasting blood glu-
cose (FBQG), insulin, values of total cholesterol, high-density
lipoprotein cholesterol (HDL), low-density lipoprotein cho-
lesterol (LDL), triglycerides (TGL), total proteins and albu-
mins, prothrombin time, international normalized ratio (INR)
and fibrinogen. Ratio AST/ALT was determined. Insulin re-
sistance was estimated by model formula Homeostasis Mo-
del Assessment > (HOMA):
glycaemia (mmol/L) x insulin (mU/L)

22.5

After detailed examination of the available medical do-

cumentation of patients, in certain cases (incomplete medical

HOMA-IR =

documentation or diagnostic dilemma) additional serological
analyses were performed including: serological examination
of viral hepatitis B and C (HBs Ag, anti HCV At), immune
complexes, immunoglobulins (IgG, IgA, IgM) and patholo-
gical antibodies (antimitochondrial, anti-smooth muscle, an-
tinuclear antibodies) and determining the value of a 1-
antitripsin.

The presence of MS and its components were analyzed
in each patient using the American National Cholesterol Pro-
gram definition (The National Cholesterol Educational Pro-
gram Adult Treatment Panel — NCEP— ATPIII) **. Metabolic
syndrome is present if the patient shows at least three out of
the following five components: central abdominal obesity
(WC > 102 cm in men, and > 88 cm in women, respectively),
increased triglyceride level: > 1.7 mmol/L, lower HDL-
cholesterol level: < 1.03 mmol/L in men, and < 1.29 mmol/L
in women respectively, higher blood pressure: systolic >130
mmHg and/or diastolic > 85 mmHg, or already treated
hypertension; increased FBG: > 5.6 mmol/L, or existing
type 2 DM.

Liver US was performed in the morning with previous
regime of abstaining from food the night before the
examination (instrument ACUSION Siemens model X 300
and ultrasound probe of 3.5 MHz).

We evaluated the size and structure of the liver
parenchyma, echo contrast between the liver and the right
kidney, degree of parenchyma echogenicity, degree of blood
vessels visualization, the diaphragm, as well as the posterior
segment of the right lobe, or the degree of attenuation of US
waves.

The degree of liver parenchyma fatty infiltration or ste-
atosis evaluated by US can be divided into three stages de-
pending on the severity of US changes: grade 1 US finding,
mild steatosis which is shown on US as moderately
hyperechogenic parenchyma, with the visible portal vein and
the diaphragm (Figure 1A); grade 2 US finding, mild steato-
sis when the parenchyma is more prominently
hyperechogenic, so that intrahepatic blood vessels and diap-
hragm are less visible (Figure 1B); grade 3 US finding — the
liver is highly hyperechogenic, without possibility of good
visualization of the portal vein, diaphragm, posterior seg-
ment of the right lobe, that is, attenuation of US waves is
present > (Figure 1 C).

This study was approved by the Ethical Committee of
the Faculty of Medicine, University of Nis.

Statistical analysis

Continuous parameters were shown by the mean values,
standard deviations and medians. Attributive parameters
were presented in frequencies and percentages. Normality of
distribution of continuous variables was examined by Shapi-
ro-Wilk or Kolmogorov-Smirnov test depending on the size
of examinee groups. Values of continuous parameters of two
independent samples were compared by Mann-Whitney and
Student t-test of independent samples, while comparison of 3
independent samples was performed by Kruskal-Wallis test
or ANOVA (depending on the normality of distribution of
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Fig. 1 — Ultrasound findings of liver steatosis: A) grade 1; B) grade 2, and C) grade 3.

variables compared), Pearson y” test, and, if necessary, in ca-
se of contingency 2 x 2 table, Mantel-Haenzel or Fisher’s
exact probability test for comparing frequency and distribu-
tion of attributive parameter modalities.

Results

Eighty-six participants were included in the study. The
NAFLD (study) group was comprised of 55 (63.95%) pati-
ents, whereas the control group included 31 (36.05%) sub-
jects. The mean age of patients [x = SD (median)] in the
NAFLD group was 49.29 + 12.95 (52.00) and in the control
group 47.84 £+ 10.08 (49.00) years (Table 1). In the NAFLD
group, there were 23 (41.82%) male and 32 (58.18%) female
patients, and in the control group 10 (32.26%) male, and 21
(67.74%) female subjects. A statistically significant differen-
ce in age and sex of participants in the NFLD and control
groups was not found.

The BMI value was statistically significantly higher in
the NAFLD group in reference to the control group (32.83 +
420 vs 22.52 + 2.08 kg/m’), as well as WC (106.36 +
8.44 cmvs 78.87 £7.18 cm) (p < 0.001) (Table 1).

In the NAFLD patients, statistically significantly higher
values of LDL-cholesterol were found, as well as those of
TBIL (p < 0.05), total cholesterol (p < 0.01), TGL, urates,
CRP, ferritin, fibrinogene, FBG, insulin and HOMA-IR (p <
0.001), while the value of HDL-cholesterol was higher in the
control group (p < 0.05). Values of INR and platelets did not
statistically differ in the examined groups. In the NAFLD

group, the values of AST, ALT, GGT (p < 0.001) and ALP
(p <0.01) were significantly higher (Table 1).

In the NAFLD group, there were statistically significantly
more patients with hypertension (72.73% vs 12.90%, p < 0.001)
(Table 2), with values of systolic and diastolic blood pressure
significantly higher when compared to the control group (p <
0.001) (Table 1). Type 2 DM was present in 26 (47.27%) pati-
ents of the NAFLD group, while there were no diabetes patients
in the control group (p < 0.001) (Table 2).

Most patients in the NAFLD group, 23 (41.82%) of
them, had an US finding of fatty liver grade 3, and there were
20 (36.36%) patients with grade 2 finding and 12 (21.82%)
with grade 1 finding.

Kruskal-Wallis test and ANOVA analysis showed
statistically significant differences between the groups with
different US grade for insulin, LDL-cholesterol, WC, BMI (p
<0.05), as well as HOMA-IR and BW (p <0.01) (Table 3).

Based on Student’s t-test and Mann-Whitney test, by
comparing the groups with different US grades separately, the
patients from the NAFLD group with grade 2 US finding had
BMI values significantly higher in reference to those from the
group with grade 1 US finding, 33.26 + 4.16 (33.29) vs 29.85
+3.11 (33.26) kg/m’ (p < 0.05). Also, the patients with grade 3
US finding, in comparison with grade 1, had statistically
significantly higher mean values of WC (109.26 + 7.76 vs
100.75 £ 6.15 cm) and BMI (34.01 + 4.12 vs 29.85 + 3.11
kg/m®) (p < 0.01). Body weight mean value was the highest in
the patients with grade 3 US finding, statistically significantly
higher than in the patients with grade 2 (p < 0.05) and 1 (p <
0.001) (Table 3) findings.
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Table 1

Demographic, anthropometric and biochemical parameters in the patients with non-

alcoholic fatty liver disease (NAFLD) and control group subjects

NAFLD group (n = 55)

Control group (n=319)

Parameter X+ SD Md %+ SD Md
Sex, n (%)

male 23 (41.82) 10 (32.26)

female 32 (58.18) 21 (67.74)
Age (yrs) 49.29 +12.95 (52.00) 47.84 +10.08 (49.00)
WC (cm) 106.36 + 8.44* (105.00) 78.87 +7.18 (79.00)
BW (kg) 92.22 + 14.83% (92.00) 65.00 = 8.90 (62.00)
BH (m) 1.68 £0.12 (1.65) 1.70 £0.09 (1.68)
BMI (kg/m?) 32.83 +4.20¢ (32.87) 22.52+£2.08 (22.77)
SBP (mmHg) 137.18 + 18.60 (140.00) 116.45 + 13.86 (120.00)
DBP (mmHg) 84.73 + 10.69* (90.00) 72.90 +9.98 (70.00)
Urates (umol/L) 373.01 + 94.55% (375.10) 239.98 + 56.57 (237.40)
TBIL (/L) 12.78 + 5.66" (12.20) 10.17 £2.91 (9.90)
DBIL (w/L) 2.23+1.08 (2.00) 1.81+0.54 (1.60)
Albumins (g/L) 45.10 + 3.09 (45.20) 44.05 + 3.84 (44.90)
Total cholesterol ;
(mmol/L) 5.86+ 1.06 (5.82) 5.16+ 1.08 (5.12)
HDL (mmol/L) 1.15+£0.25 (1.13) 1.28 £0.28 (1.34)
LDL (mmol/L) 3.76 +0.92 (3.80) 3.26+0.87 (3.30)
TGL (mmol/L) 228+ 1.12¢ (1.91) 1.20+0.37 (1.08)
CRP (mg/L) 6.20 + 10.38* (3.40) 1.69 + 1.63 (1.10)
Ferritin (1/L) 14538 + 113.45% (113.90) 45.65+28.17 (39.30)
INR 1.07£0.11 (1.06) 1.08 £0.08 (1.06)
Fibrinogen (g/L) 4.47 x1.02} .27 3.48 £ 0.86 (3.55)
Platelets (x10°/L) 242.69 + 66.60 (235.00) 253.90 + 50.48 (261.00)
AST (U/L) 40.17 + 21.82¢ (34.80) 20.84 + 4.25 (20.10)
ALT (U/L) 59.56 + 43.94% (52.50) 16.85 + 6.23 (16.10)
ALP (U/L) 71.85+28.67" (63.10) 55.50 + 16.56 (49.80)
GGT(U/L) 61.62 + 67.10 (38.40) 19.45 + 14.97 (14.70)
FBG (mmol/L) 6.56+2.38" (6.00) 5.00+0.74 (5.00)
Insulin (mu/L) 39.16 + 28.88" 4.27) 12.41 £4.37 (13.00)
HOMA-IR 13.67 + 18.88¢ (7.47) 2.77 +1.07 (2.88)

*p < 0.05. Tp <0.01. J:p <0.001; X — mean value; SD — standard deviation; Md — median;

WC — waist circumference; BMI — body mass index; BH — body height; BW — body weight;

SBP - systolic blood pressure; DBP — diastolic blood pressure; TBIL — total bilirubin;

DBIL - direct bilirubin; LDL — low density lipoprotein cholesterol; HDL — high density lipoprotein
cholesterol, TGL - triglycerides, CRP — C reactive protein; INR — international normalized ratio;

AST - aspartate aminotransferase; ALT — alanine aminotransferase, ALP — alkaline phosphatase;
GGT - gamma-glutamyl transpeptidase; FBG — fasting blood glucose; HOMA-IR — homeostasis model

assessment.

Table 2

Prevalence of diabetes mellitus (DM) and hypertension in the non-alcoholic

fatty liver disease (NAFLD) and control group subjects

NAFLD group (n = 55)

Control group (n=31)

Parameter n (%) n (%)

Hypertension 40 (72.73) : 4(12.90)

DM type 2 26 (47.27)¢ 0 (0.00)
p <0.001.
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Table 3

Demographic, anthropometric and biochemical parameters of non-alcoholic falty liver disease (NAFLD)
patients in relation to ultrasound (US) grades

Parameter NAFLD US grade 1 (n=12) NAFLD US grade 2 (n=12)  NAFLD US grade 3 (n=12)
% + SD Md % +SD Md X +SD Md
Age (years) 48.00+15.18 (53.00) 50.80 + 12.74 (54.00) 48.65 +12.36 (52.00)
FBG (mmol/L) 549+0.93 (5.35) 7.10+£2.97% (6.00) 6.64+224% (6.10)
Insulin (mu/L)" 22.92+8.16 (22.00) 48.03 p 313 (35.40) 39.92+29.15" (30.00)
HOMA-IR' 5.61+2.12 (5.16) 18.11%21.99 (8.50) 14.01+20.03 (7.92)
Total cholesterol
(mmol/L) 6.27 £0.94 (5.83) 5.99+0.98 (6.17) 554+ 1.13 (5.28)
HDL (mmol/L) 125+0.24 (1.18) 1.12+0.22 (1.08) 1.12+0.27 (1.12)
LDL (mmol/L)" 4.15+0.83¢ (4.05) 3.92+0.90 (3.95) 341+09 (3.50)
TGL (mmol/L) 2244125 (1.83) 2.32+0.94 (1.87) 2274123 (1.96)
AST (U/L) 38.51+23.19 (33.20) 4332 +26.89 (35.00) 3830+ 16.14 (34.80)
ALT (U/L) 50.04 +21.91 (46.45) 67.36+ 61.87 (54.55) 57.74+32.93 (55.30)
ALP (U/L) 72.26 +26.44 (65.55) 71.88 +28.34 (61.80) 71.61+31.21 (65.90)
GGT (U/L) 84.10+113.11 (39.70) 50.68 = 50.56 (35.10) 59.41 £4537 (41.70)
CRP (mg/L) 5.69+4.90 (4.15) 7.11+14.95 (3.65) 5.68 +7.65 (3.20)
WC (cm)” 10075+ 6.15 (101.00) 106.40 = 9.00 (103.50) 10926+ 7.76*"  (107.00)
BW (kg) 82.10+9.22 (79.10) 89.77+13.59 (91.50) 99.63 + 14.8™"  (100.00)
BMI (kg/m?)’ 29.85+3.11 (29.27) 33.26+4.16" (33.29) 34.01£4.12° (34.22)
SBP (mmHg) 13292+ 1322 (140.00) 132.50 + 15.60 (130.00) 143.48+21.92  (140.00)
DBP (mmHg) 82.08 +10.33 (80.00) 83.00+9.51 (80.00) 87.61 + 11.57 (90.00)
AST/ALT 0.78 £0.26 (0.69) 0.80 + 0.34 (0.74) 0.78 +0.39 (0.63)

*p <0.05, Tp <0.01, ip <0.001;*vs US gr 1, PysUS gr 2, ¢ vs US gr 3; X — mean value; SD — standard deviation; Md — median;
‘WC - waist circumference; BMI — body mass index; BW — body weight; SBP — systolic blood pressure; DBP — diastolic blood
pressure; LDL — low density lipoprotein cholesterol, HDL — high density lipoprotein cholesterol, TGL — triglyceride;

CRP-C - reactive protein; AST — aspartate aminotransferase; ALT — alanine aminotransferase, ALP — alkaline phosphatase;
GGT - gamma- glutamyl transpeptidase; FBG — fasting blood glucose; HOMA-IR — homeostasis model assessment.

In patients with grade 1 US finding, insulin and HOMA-IR
values were significantly higher than in the patients with
grade 2 (p < 0.01), and grade 3 (p < 0.05) US findings. The
values of FBG were statistically higher in patients with gra-
des 2 and 3 in comparison to those with grade 1 US finding
(p <0.05).

We did not find statistically significant differences in
transeminase, ALP, GGT, total cholesterol, TGL, CRP, fib-
rinogen and ferritin values in examinees with different US
grades.

On the basis of contingency table 3 x 2, the presence of
hypertension and type 2 DM in the NAFLD group was
statistically significantly different in reference to US grade
(p <0.05).

By separate comparison, hypertension occurred more
frequently in US findings grades 2 and 3 in comparison with
US finding grade 1 (p < 0.05). Also, type 2 DM which was

mostly represented in the group with US findings grade 3,
which was statistically more frequent in reference to grade 1
US findings (p < 0.05) (Table 4).

In the NAFLD group, there were 17 (30.91%)
overweight (BMI from 25 to 29.9 kg/mz) and 38 (69.09%)
obese patients (BMI > 30.0 kg/m’). The largest number of pa-
tients in the obesity group, 22 (40.00%) of them, had first de-
gree obesity (BMI from 30 to 34.99 kg/m®). It was confirmed
that obesity as a category of nutritional status (BMI > 30.0
kg/m®) was statistically more common in patients with grades
2 and 3 US finding in reference to grade 1 US finding (p <
0.05), and the same significance was achieved on the basis of
contingency table 3 x 2. Mild, moderate and severe obesity
as a unique category of obesity are statistically significantly
more frequent in patients with grades 2 and 3 US finding in
reference to grade 1 US finding (p < 0.05) (Table 5).

There were 48 (87.27%) patients in the study group

Table 4

Prevalence of diabetes mellitus (DM) and hypertension in patients with non/alcoholic
fatty liver disease (NAFLD) in reference to ultrasound (US) grades

Parameter NAFLD NAFLD NAFLD

US grade 1,n=12 US grade 2, n=20 US grade 3,n=23
Hypertension” 5 41.56% 16 80.00%" 19 82.61%"
DM type 2" 2 16.67% 10 50.00% 14 60.87%""

*p < 0.05; a vs ultrasound grade 1.
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Table 5

Correlation between body mass index (BMI) and ultrasound (US) grade of fatty liver

Parameter

NAFLD US grade 1

NAFLD US grade 2 NAFLD US grade 3

(n=12) (n=20) (n=23)
BMI, n (%)
< 18.5kg/m’ 0 (0.00) 0 (0.00) 0 (0.00)
from 18.5 to 24.9 kg/m’ 0 (0.00) 0 (0.00) 0 (0.00)
from 25 to 29.9 kg/m’ 8 (66.67) 4 (20.00) 5(21.74)
>30.0 kg/m*” 4(33.33) 16 (80% a™) 18 (78.26 ™)
Obesity, n (%)
No obesity 8 (66.67) 4 (20.00) 5(21.74)
BMI from 30 to 34.99 kg/m> 3 (25.00) 10 (50.00% ™) 9(39.13 ™)
BMI from 35 to 39.99 kg/m? 1(8.33) 5(25.00) 7(30.43)
BMI higher than 40 kg/m? 0 (0.00) 1 (5.00) 2 (8.70)

*p < 0.05; *— vs ultrasound grade I, * — patients with BMI 30 kg/m* compared as unique

category.

with MS, therefore with 3 or more components of MS. The
equal number of the NAFLD group patients, ie 16 (29.09%)
of them, had 3, 4 and 5 MS components, respectively.

The most frequent MS component in the NAFLD group
was hypertension or increased SBP or DBP, which was pre-
sent in 50 (90.91%) patients. Other components of metabolic
syndrome were represented as follows: central obesity (WC)
— 87.27%, higher FBG or already existing type 2 DM -
69.9%, higher triglyceride level — 65.45% and lower HDL-

cholesterol — 60.00%. The presence of hypertension, as a me-
tabolic component of NAFLD, was statistically more
frequent than the presence of metabolic components of hig-
her triglyceride levels, the presence of DM or higher FBG (p
< 0.01), as well as lower levels of HDL-cholesterol (p <
0.001) (Table 6).

Metabolic syndrome was statistically more frequent in
the patients with grades 2 and 3 US findings (p < 0.01) in re-
lation to grade 1 US finding (Table 7).

Table 6

Frequency of metabolic syndrome (MS) components in the
non-alcoholic fatty liver disease (NAFLD) group

MS component n (%)
Waist circumference (cm) 48 (87.27)
Lower HDL (mmol/L) 33 (60.00)
Higher TGL (mmol/L) 36 (65.45)
Hypertension/ SBP and/or DBP (mmHg) 50 (90.91%°"a%)
FBG > 5.6 mmol/L / type 2 DM 38 (69.09)

o < 0.01, *p < 0.001; a vs HDL, b vs TGL, ¢ vs FBG > 5.6
mmol/L/ type 2 DM; FBG - fasting blood glucose; HDL — high
density lipoprotein cholesterol, TGL - triglyceride; SBP —
systolic blood pressure; DBP — diastolic blood pressure;
DM - diabetes mellitus.
Table 7

Frequency of metabolic syndrome (MS) components in the non-alcoholic fatty liver disease

(NAFLD) group in relation to ultrasound (US) grade

Parameter NAFLD NAFLD NAFLD
(US grade 1,n=12) (US grade 2,n=20) (US grade 3, n=23)

MS, n (%) 6 (50.00) 20 (100.00 ") 22 (95.65 ™)
Waist circumference, n (%) 9 (75.00) 18 (90.00) 21(91.30)
Lower HDL, n (%) 3 (25.00) 15 (75.00 ) 15 (65.22%)
Higher TGL, n (%)) 7 (58.33) 13v65.00) 16 (69.57)
Hypertension, n (%) 10 (83.33) 18 (90.00) 22 (95.65)
FBG 2> 5.6 mmol/L/ type 2 a*
DM. n (%) 5(41.67) 15 (75.00) 18 (78.26")
MS component, n (%)

0 0 (0.00) 0 (0.00) 0 (0.00)

1 1(8.33) 0 (0.00) 0 (0.00)

2 5(41.67) 0 (0.00) 1 (4.35)

3 3(25.00) 6 (30.00) 7(30.43)

4 1(8.33) 9 (45.00 ™) 6 (26.09 ™"

5 2 (16.67) 5 (25.00) 9 (39.13)

*p < 0.05; 'p < 0.01 a vs US grade 1, x — patients with 4 and 5 MS components compared as
unique categories; FBG — fasting blood glucose; HDL — high density lipoprotein cholesterol;
TGL - triglyceride; SBP-systolic blood pressure; DBP — diastolic blood pressure; DM — diabetes mellitus.
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The frequency of lower values of HDL-cholesterol as
metabolic component in relation to the patients with grade 1
US finding was statistically significantly higher in the patients
with grade 2 US finding (p < 0.01), as well as grade 3 (p <
0.05). Already existing type 2 DM or higher FBG as metabo-
lic component was most frequent in the patients with grade 3
US finding, and as such statistically more frequent than gra-
de 1 US finding (p < 0.05) (Table 7).

The number of patients with 4 or 5 metabolic compo-
nents was statistically significantly higher in the patients with
grades 2 and 3 US findings in relation to the patients with gra-
de 1 (p <0.05) (Table 7).

Discussion

Non-alcoholic fatty liver disease is the most common
chronic liver disease nowadays and it is the most common rea-
son of high aminotransferase levels in hepatology wards *.

The presence of multiple metabolic disorders such as
DM, obesity, dyslipidemia and hypertension carries a high
risk of disease progression and development of non-alcoholic
steatohepatitis and fibrosis in NAFLD patients *”**. It is im-
portant to recognize the patients with NAFLD so as to enable
timely action on joined risk factors and prevent development
of more severe diseases ». The prevalence of NAFLD is on
the increase, which is the consequence of obesity pandemic.
Liver biopsy is a gold standard for diagnosing the disease,
but it is not widely used due to ethical reasons, since we are
dealing with patients mainly without clinical symptoms, with
frequently normal transaminase values. Considering a good
correlation between fatty liver ultrasound finding and the
pathohistological one, the ultrasound is recommended to be
the first diagnostic method. In this study we adhered to the
criteria of Needleman et al. *° who, after comparing pathohis-
tological and ultrasound findings of fatty liver, confirmed the
precision of ultrasound findings at 88% in diagnosing and
studying non-alcoholic fatty liver.

In this study, we compared BMI, the presence of MS, cer-
tain components of MS and laboratory parameters of the control
and study groups with the aim to estimate the impact of these
parameters on fatty liver development, as well as the association
between these parameters and the degree of steatosis estimated
by ultrasound. The patients in the study group had statistically
higher values of BMI, WC, BW, FBG, insulin, HOMA-IR,
AST, ALT, ALP, GGT, total cholesterol, LDL-cholesterol,
TGL, CRP, ferritin, urates and fibrinogen in reference to the
control group. The majority of patients in the study group had
the ultrasound finding of grade 3 fatty liver. By comparing the
examined parameters of certain grades of ultrasound findings,
ANOVA analysis showed that BMI, WC, higher fasting blood
glucose, insulin and HOMA-IR were statistically significantly
related to the degree of ultrasound grade.

In our study, the majority of NAFLD patients (69,09%)
were obese, with BMI higher than 30 kg/m® and the mean
values of BMI and WC statistically were significantly hig-
her in relation to the control group.

Earlier studies estimate that liver steatosis develops in
57-74% of obese people, in 90% of people with third degree

obesity, and that more than a third of asymptomatic people
with severe obesity have histological characteristics of
NASH ***. Abdominal obesity correlates with the prevalence
of NAFLD, or NASH respectively, and is closely related to
insulin resistance, a major pathogenetic factor for developing
NASH *'.

In the study of Leite et al. * central obesity is an inde-
pendent risk factor for NAFLD development. Most
examinees in NAFLD group in the study of Williams at al. **
were obese with mean values of BMI statistically higher in
relation to the control group (not-NAFLD). Similar results
can be found in the study of Kirovski et al. ** that confirms
statistically higher mean values of BMI and WC in
examinees from the NAFLD group in relation to the control
group.

In the study by Cheah et al. *, the prevalence of central
obesity, DM, hypertension, higher fasting blood glucose and
triglycerides was statistically much higher in the NAFLD
group. This study showed that NAFLD develops 1.2 times
more often in patients with larger waist circumference **.

In the study by Abangah et al. ** most examinees had an
ultrasound finding of grade 2 fatty liver, while BMI and TG
statistically significantly correlated with the degree of steato-
sis. Our study also confirms statistically significant correlati-
ons between BMI and higher ultrasound grade.

The presence of type 2 DM considerably increases the
risk of developing NAFLD and progression into more serio-
us forms of the disease, non-alcoholic steatohepatitis and dif-
ferent degrees of fibrosis *”**. The prevalence of NAFLD in
patients with diabetes goes up to 79% *>***> % Having ob-
serving a group of patients with type 2 DM, Dvorak et al. *
confirmed the NAFLD prevalence of 79%. Patients with
NAFLD have a higher body weight, waist circumference,
BMI, ALT and triglycerides in relation to non-NAFLD
examinees.

The prevalence of NAFLD increases with higher fasting
blood glucose, from 27% in patients with normal values,
43% in patients with higher fasting blood glucose, to 62% in
patients with type 2 DM *.

In prospective studies type 2 DM is an independent risk
factor of NAFLD progression, fibrosis development, HCC
and mortality **.

The prevalence of diabetes in our NAFLD examining
group reached 47,27%, which is similar to results of previous
studies. Mean values of fasting blood glucose were
statistically higher in the NAFLD group than in the control
one. The prevalence of hypertension in our study group was
also statistically higher than in the control group (72.73% vs
12.90%, p < 0.001), which was similarly to the results of ot-
her studies ****. At the same time, hypertension and diabetes
were statistically more frequent in the examinees with grades
2 and 3 US findings in relation to grade 1.

Chitturi et al. * determined that 87% patients with
NAFLD had characteristics of MS (94% central obesity,
82% dyslipidemia and 50% glucose intolerance), with
practically 98% of patients having IR, which was more
frequent and serious in patients with NASH than in patients
with chronic hepatitis C. In the study of Caballeria et al. *,
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MS and IR are independent risk factors of NAFLD deve-
lopment.

A larger number of MS characteristics in a person com-
bines with multiply higher risk of developing NAFLD,
whereas the presence of only one characteristic carries 3.6
times higher risk *. The presence of MS is a predisposing
factor for disease progression and development of more acu-
te forms of NAFLD ***,

In our study, the prevalence of MS in NAFLD group
was 87.27%. All the examinees showed one or more metabo-
lic risk factors, whereas 29.09% showed at least three meta-
bolic risk factors which is the minimum for diagnosing MS.
In earlier studies, more than 90% of patients with NAFLD
had one or more components of metabolic syndrome,
whereas 33% of them had the complete diagnosis ***°.

Examinees with NAFLD had statistically significantly
higher prevalence of hypertension, central obesity, higher fa-
sting blood glucose, which is similar to other studies ** .
The study demonstrated that there was the association
between the MS components and the US degree of fatty liver
infiltration. Among the patients with US finding of fatty liver
grades 2 and 3, there were statistically more patients with fo-
ur or five MS components, similar to studies where the re-
sults imply that the presence of a larger number of metabolic
disorders carries a higher risk of developing more severe
forms of the disease > **°".

Insulin resistance is closely connected with NAFLD,
both with development of steatosis and progression of the di-
sease to steatohepatitis, cirrhosis and liver carcinoma **. Me-
an values of insulin and insulin resistance expressed by
HOMA-IR were statistically much higher in the study group
than in the control group, which was similar to the results ob-
tained by de Salgado et al. . The patients in the study group
with US findings grades 2 and 3 had statistically higher valu-
es of insulin and HOMA-IR than the patients with grade 1
US finding, which was expected since the patients with US
findings grades 2 and 3 had higher prevalence of DM and fa-
sting blood glucose, thus confirming the influence of insulin,
insulin resistance and the presence of type 2 DM on the de-
gree of the disease severity.

In a study by Ghamar-Chehreh et al. **, univariate analysis
showed a statistically significant association between insulin,
HOMA-IR, higher fasting blood glucose, transaminases,
triglycerides, body weight and the grade of fatty liver.

It is known that a large number of NAFLD patients ha-
ve normal transaminase values, so their sensitivity in diagno-
sing the disease is low.

Higher values of AST and GGT correlate with the de-
gree of liver steatosis, but are less sensitive in relation to
ALT *. In a study by Leite et al. ** the examinees from the
NAFLD group had higher serum levels of ALT than those
from the control group. In a multivariate analysis, a high se-
rum triglycerides level and a high-normal ALT level were
independently associated with hepatic steatosis, together
with either the presence of obesity or increased waist circum-
ference. Razavizade et al. *° determined a correlation
between the serum levels of ALT and the degree of steatosis
estimated by US.

In our study, the mean values of AST, ALT, GGT and
ALP were statistically significantly higher in the study group
in relation to the control group, however, no statistical signi-
ficance was found with respect to the degree of steatosis es-
timated by ultrasound, which indirectly implies that we can-
not estimate the degree of disease progression on the basis of
aminotransferase levels.

Dyslipidemia is a risk factor for developing NAFLD
and progression of the disease ***>**** % Qur study results
were similar, ie the patients with NAFLD had statistically
much higher values of total cholesterol, LDL cholesterol and
TGL in relation to the control group.

The values of HDL cholesterol were statistically
significantly lower in the study group, which is similar to the
results of Kirovski et al. **. No statistically significant corre-
lations were found between the degree of liver steatosis es-
timated by US and dyslipidemia.

However, there are several limitations of our study to
be considered. Firstly, patients did not have liver biopsy do-
ne, which is a gold standard for establishing NAFLD diagno-
sis. Secondly, ultrasound has certain disadvantages. The
sensitivity and specificity of US in NAFLD diagnosis rapidly
decrease in obese patients. In our study, the largest number
of patients had BMI > 30 kg/m’, and we should consider the
low sensitivity of ultrasound for steatosis less than 30%. It is
not possible to differentiate steatosis from steatohepatitis and
fibrosis by ultrasound, and the majority of our examinees had
multiple risk factors for disease progression, such as DM,
MS, hypertension, dyslipidemia, obesity. On the other hand,
liver biopsy is an invasive method, frequently demanding pa-
tient’s hospitalization and sedation, certain costs, and is
followed by possible complications. Biopsy sample repre-
sents 50 000 part of the liver parenchyma tissue, which du-
ring the progression of the disease is not equally affected by
pathological changes, which influences the variability of the
sample itself, and consequently the validity of pathohistolo-
gical findings, as well **.

All this poses a challenge both for the clinician to esti-
mate which patients with US finding of fatty liver should be
considered candidates to undergo liver biopsy and for pati-
ents themselves to easily undergo this intervention, as they
commonly do not present with significant disease symptoms
and often have normal transaminase values.

The results of a recent meta analysis show that ultrasound
is a precise, reliable method for diagnosing more than 20-30%
fatty infiltrated liver parenchyma, in comparison to histology,
with sensitivity of 84.8% and specificity of 93.6% .

Conclusion

The results of our study show that a large percentage of
patients with high risk factors (DM, MS, dyslipidemia,
hypertension) have NAFLD. A strong association between
certain elements of metabolic syndrome and the presence of
NAFLD was demonstrated, particularly between obesity and
hypertension.

We also confirmed the importance of insulin resistance
estimated by HOMA-IR in the development of the disease,
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as well as its influence on development of more severe gra-
des of the disease estimated by ultrasound. Despite
statistically significantly higher values of liver enzymes in
NAFLD group, a correlation with ultrasound has not been es-
tablished. A high prevalence of obesity and metabolic
syndrome in higher US grades was found, ie the association
with progressive forms of the disease was confirmed.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ultrasound is cheap and available, compared with other

diagnostic methods, which makes it a technique of choice for
screening patients on NAFLD presence, particularly in con-
ditions of obesity pandemic. The severity of hepatic steatosis
estimated by ultrasound in the presence of metabolic

Sy’

ndrome is a better non-invasive method of disease monito-

ring in relation to liver enzymes.
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Abstract

Background/Aim. Some electrocardiographic (ECG) pat-
terns are characteristic for pulmonary embolism but exact
meaning of the different ECG signs are not well known. The
aim of this study was to determine the association between
four common ECG signs in pulmonary embolism [complete
or incomplete right bundle branch block (RBBB), S-waves in
the aVL lead, $1Q3T5 sign and negative T-waves in the pre-
cordial leads] with shock index (SI), right ventricle diastolic
diameter (RVDD) and peak systolic pressure (RVSP) and
embolic butden score (EBS). Methods. The presence of
complete or incomplete RBBB, S waves in aVL lead, $1Q3T3
sign and negative T-waves in the precordial leads were deter-
mined at admission ECG in 130 consecutive patients admit-
ted to the intensive care unit of a single tertiary medical center
in a 5-year period. Echocardiography examination with meas-
urement of RVDD and RVSP, multidetector computed to-
mography pulmonary angiography (MDCT-PA) with the cal-
culation of EBS and SI was determined during the admission
process. Multivariable regression models were calculated with

Apstrakt

Uvod/Cilj. Pojava pojedinih elektrokardiografskih (EKG)
znakova karakteristi¢na je za akutnu pluénu tromboemboliju
(APTE). U ovu grupu znakova spadaju kompletan ili ne-
kompletan blok desne grane (BDG), prisustvo S-zupca u
aVL odvodu, S$1Q3Tj3 znak i prisustvo negativnih T-talasa u
prekordijalnim odvodima. Tac¢no znacenje pojave ovih zna-
kova i njihova povezanost sa klinickim stanjem, ehokardio-
grafskim i angiografskim karakteristikama jo$ uvek nisu ut-
vrdeni. Cilj ove studije bio je da se utvrdi povezanost karak-

ECG parameters as independent variables and the mentioned
ultrasound, MDCT-PA parameters and SI as dependent vari-
ables. Results. The presence of S-waves in the aVL was the
only independent predictor of RVDD (F= 39.430,p <
0.001; adjusted R’ = 0.231) and systolic peak right ventricle
pressure (F =29.903, p < 0.001; adjusted R’ = 0.185). Nega-
tive T-waves in precordial leads were the only independent
predictor for EBS (F = 24.177, p < 0.001; R* = 0.160). Com-
plete or incomplete RBBB was the independent predictor of
SI (F = 20.980, p < 0.001; adjusted R’ = 0.134). Conclusion.
In patients with pulmonary embolism different ECG patterns
at admission cotrelate with different clinical, ultrasound and
MDCT-PA parameters. RBBB is associated with shock, S-
wave in the aVL is associated with right ventricle pressure
and negative T-waves with the thrombus burden in the pul-
monary tree.

Key words:

pulmonary embolism; electrocardiography; diagnosis,
differential; tomography; angiography; ventricular
function, right; sensitivity and specificity.

teristicnih EKG obrazaca na prijemu kod bolesnika sa AP-
TE sa $ok indeksom (SI), srednjim pritiskom i pre¢nikom
desne komore (SPDK i DDK) i skorom embolijskog opte-
recenja (embolic burden score, EBS). Metode. Prisustvo BDG,
S-zupca u aVL odvodu, S$1Q3T3 znaka i negativnih T-talasa u
prekordijalnim odvodima zabelezeni su kod 130 bolesnika
na prijemu u jedinicu intenzivne nege jedne tercijarne zdrav-
stvene ustanove tokom pet godina. Ehokardiografsko ispiti-
vanje sa merenjem SPDK i DDK, multidetektorska kom-
pjuterizovana tomografska pluéna angiografija (MDKT-PA)
sa izracunavanjem EBS i utvrdivanje SI vrseni su tokom pri-
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jemne obrade bolesnika. Multivarijabilni regresioni modeli
utvrdeni su na osnovu pomenutih EKG znakova kao neza-
visnih promenljivih i gl, SPDK, DDK i EBS kao zavisnih
promenljivih varijabli. Rezultati. Prisustvo S-zupca u aVL
odvodu jedini je nezavisni prediktor visine SPDK
(F=29,903,p< 0,001; uskladen R’= 0,185) i veli¢ine
DDK (F = 39,430, p < 0,001; uskladen R’ = 0.231). Negati-
vni T-talasi u prekordijalnim odvodima jedini su nezavisni
prediktori velicine EBS (F = 24,177, p < 0,001; uskladeni
R? = 0,160). Jedini nezavisan prediktor velicine SI je BDG
(F = 20,980, p < 0,001; uskladeni R” = 0,134). Zaklju¢ak.
Kod bolesnika sa APTE karakteristicni EKG obrasci pove-
zani su sa klinickim, ehokardiografskim i angiografskim sta-

tusom. Pojava BDG ukazuje na vedi SI, a shodno tome na
tezu klinicku sliku. Prisutan S-zubac u aVL odvodu u vezi je
sa visinom SPDK i velicinom DDK, pa se njegova pojava
moze shvatiti kao pretea disfunkcija desne komore. Pris-
ustvo negativnih T-talasa u prekordijalnim odvodima uka-
zuje na vedi EBS, samim tim, na zahvacenost velikih krvnih
sudova plué¢nog vaskularnog korita trombnim masama.

Kljucne reci:

pluca, embolija; elektrokardiografija; dijagnoza,
diferencijalna; tomografija; angiografija; srce, funkcija
desne komore; osetljivost i specifi¢nost.

Introduction

Acute pulmonary thromboembolism (APE) is a com-
mon and potentially fatal disease caused by the migration of
thrombi from the veins to the pulmonary arteries. Thrombi
may be small and asymptomatic, may cause pulmonary in-
farction with secondary pneumonia and large thrombi may
overload the weak right ventricle with the shock state and
circulatory and respiratory failure '. The diagnosis of APE is
remarkably improved after introduction of multidetector
computed tomography pulmonary angiography (MDCT-PA)
which is widely available and after clinical assessment of
and D-dimer level determination it becomes the cornerstone
for the APE diagnosis > °. Echocardiography is important for
the assessment of right ventricle function which is important
for the risk stratification of patients at admission. Urgent es-
timation of risk for death is extremely important in APE be-
cause the treatment modality is based on that >
Electrocardiography (ECG) is simple, inexpensive and re-
peatable diagnostic tool which is part of routine procedures
in every acutely ill patient. In APE ECG changes are typical,
but have low sensitivity and specificity for the diagnosis *.
However, ECG changes in APE are extremely dynamic and
may follow-up closely hemodynamic deterioration or succes-
sful reperfusion and be very useful for the direction of thera-
peutic measures. Several parameters, like shock index (SI),
right ventricle diastolic diameter (RVDD) and systolic pres-
sure (RVSP) measured by echocardiography and embolic
burden score (EBS) on MDCT-PA are well-known markers
of prognosis for APE.

The aim of this investigation was to examine the asso-
ciation of the most common ECG signs in APE at admission
with hemodynamic status (presented by SI), function of the
right ventricle (presented by echocardiographic measured
RVSP and RVDD) and thrombus burden in the pulmonary
arterial tree (presented by EBS).

Methods

This study included 130 consecutive patients with con-
firmed APE hospitalized at the Clinic of Emergency Internal
Medicine in the Military Medical Academy, Belgrade, du-
ring a 5-year period, from January 2010 to December 2014.

All patients were submitted to clinical, biochemical, electro-
cardiographic, echocardiographic, and radiological investiga-
tions at admission. The diagnosis of APE was confirmed
radiologically with MDCT-PA which visualized a thromb in
the pulmonary vascular tree.

The basic clinical assesment included the measurement of
heart rate and arterial pressure at admission with calculation of
shock index according the formula SI = heart rate/systolic blood
pressure °. Electrocardiographic (ECG) recording was done in
all the patients at admission by conventional 12-leads. Five clas-
sical ECG characteristics which are commonly used for the es-
timation of acute PTE were analysed: heart rate, S;Q;T; sign, S-
wave in the aVL lead, negative T-waves in the precordial leads
and the presence of incomplete or complete right bundle branch
block (RBBB). The right ventricle (RV) dysfunction was mea-
sured by transthoracic echocardiography examination at admis-
sion. The RVD was measured in diastole 1 cm beyond the tricu-
spid anulus in apical 4-chamber view. Right ventricle systolic
blood pressure was measured through the regurgitation blood
velocity and adding 10 mmHg for the estimated right atrium
pressure. Thrombus burden was measured by the admission
MDCT-PA using EBS °.

All the patients were scheduled for the follow-up visit
at 1, 3 and 6 months after disharge. If a patient was not pre-
sent at the scheduled visit he was contacted by phone.

Statistical analysis

SPSS software (Statistical Package for the Social Sci-
ences, version 20.0, SSPS Inc, Chicago, IL, USA) was used
for statistical analyses. Categorical variables were expressed
as numbers and percentages, and continuous variables as
means and standard deviations. The characteristics of study
population (gender, age, risk factors, DDK, SPDK, EBS, he-
art rate, ECG signs, clinical parameters) were calculated by
descriptive methods. Significant differences in shock index,
echocardiographic and MDCT-PA parameters between the
groups of patients with and without the presence of some
ECG parameters were calculated by the Mann-Whitney U-
test. Multivariable regression models were calculated with
ECG parameters as independent variables and the mentioned
RVDD, RVSP, EBS and SI as dependent variables. A p va-
lue less than 0.05 was considered statistically significant.
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Results

Clinical characteristics

The study enrolled 130 patients (65 men and 65 women;
mean age 60 + 17 years) with APE. The basic patient characteri-
stics are shown in Table 1. The history of the previous surgery
in a few last months was present in 33 (25.4%) and active smo-
king in 25 (19.8%) of the patients. Malignancy was found in 12
(9.2%) and clinical signs of deep vein thrombosis (DVT) in 72
(55.4%) of the patients. Hypotension (systolic arterial blood
pressure less than 90 mmHg) at admission was detected in 24
(18.5%) and RV dysfunction in 86 (68.3%) of the patients. The
risk for APE was calculated in all the patients and 65 (50.0%) of
them had intermediate risk. Pulmanary embolism severity index
(PESI) score 0 was present in 41 (31.5%) of the patients. The me-
an values of SI, RVSP, RVDD and EBS are presented in Table 1.

ECG characteristics

The mean heart rate in the study group was 103 £ 22
(beats/min). Atrial fibrillation was present only in 15
(11.5%) patients. Frequencies of the basic ECG patterns at
initial ECG recording are shown in Table 2.

Association of the most common ECG patterns with
hemodynamic status, right ventricle function and
thrombus burden in pulmonary tree

A multiple stepwise regression analysis with ECG pa-
rameters as independent variables and hemodynamic status,
right ventricle function parameters and pulmonary thrombus
burden score as dependent variables is shown in Table 3.
RBBB at presentation was the independent predictor of
SI (F =20.980, p < 0.001; adjusted R* = 0.134). The patients

Table 1
Characteristics of 130 patients with pulmonary thromboembolism

Parameters Values
Age (years), mean + SD 60+ 17
Male, n (%) 64 (49.2)
Female, n (%) 66 (50.8)
Spontaneous APE, n (%) 65 (50.0)
Provoked APE, n (%) 65 (50.0)
Active smoking, n (%) 25 (19.8)
Surgery in last few months, n (%) 33 (25.4)
Malignancy, n (%) 12 (9.2)
Clinical signs of DVT, n (%) 72 (55.4)
DVT or APE cases in family, n (%) 14 (10.8)
Hypotension (SP < 90 mmHg), n (%) 24 (18.5)
RV disfunction (RVMP > 40 mmHg), n (%) 86 (68,3)
Risk, n (%)

high 23 (17.7)

intermediate 65 (50.0)

low 42 (32.3)
Wells score (Inter Quartal Range) 4.5 (IQR =4)
PESI score, n (%)

0 41 (31.5)

1 33 (25.4)

2 29 (22.3)

>3 27 (20.8)
Shock index, X = SD 0.95+0.41
Right ventricle SP, X = SD 50.70 £ 19.13
RV diameter at four chamber view, X = SD 3.80 £ 0.80
Embolic burden score at MDCT-PA, X + SD 11.76 £ 5.37

APE — pulmonary thromboembolism; DVT — deep vein thrombosis; RV — right
ventricle; SP — systolic pressure; RVMP — right ventricle medial pressure; PESI —
pulmonary embolism severity index; MDCT-PA — computed tomography pulmonary

angiography.
Table 2
The electrocardiographic (ECG) parameters at admission

The ECG characteristics Values

Heart rate (beat/min), mean + SD 103 £ 22
Atrial fibrillation, n (%) 15 (11.5)
S1Q5Tj5 sign, n (%) 37 (28.5)
RBBB or incomplete RBBB, n (%) 34 (26.2)
S wave in aVL, n (%) 62 (47.7)
Negative T waves in precordial leads, n (%) 60 (46.2)

RBBB - right bundle branch block.
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Table 3

Independent electrocardiographic variables in regression models for the association with shock index (SI), right
ventricle diastolic diameter (RVDD), right ventricle systolic pressure (RVSP) and embolic burden score (EBS)

1 0,
Dependent Indpendent Adjusted Unstandardized Standardlzed 95.0% CI for B
; . R square . coefficient p Lower Upper
variable variables R square coefficient
beta bound bound
ST RBBB 0375 0.141 0.351 0375 <0.001 0.200 0.503
RVDD s V;;’,Vf mn 0.237 0.231 0.779 0.487 <0.001 0.534 1.025
RVSP S ‘Z@VLC in 0.192 0.185 16.700 0.438 <0.001 10.657 22744
Negative T
EBS waves In 0.167 0.160 4.382 0.408 <0.001 2.617 6.146
precordial
leads

RBBB - right bundle branch block; CI — confidence interval.

with RBBB had significantly higher SI than those without it
[0.77 (0.61—-1.02) vs 1.10 (0.70—1.54) respectively; p = 0.002]
(Figure 1). S-wave in the aVL lead at admission was an inde-
pendent predictor of RVSP (F=29.903, p < 0.001; adjusted
R®= 0.185) and RVDD (F = 39.430, p < 0.001; adjusted R* =
0.231). The patients with S-waves in the aVL lead had a
significantly higher RVSP [41.00 mmHg (27.25-58.50
mmHg) vs 59.00 mmHg (45.00—68.50 mmHg), respectively;
p <0.001] and a larger RVDD [3.20 cm (3.00—4.00 cm) vs 4.2
cm (3.57-4.95 cm), respectively; p < 0.001] (Figures 2 and 3).
Presentation of negative precordial T-waves was independent
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Right bundle brunch block at admission

Fig. 1 — Shock index according to the presence of right
bundle branch block at admission electrocardiography.

120,00+ 17
o

o=
121
100,00 ©

80,00

60,00

40,00

20,00

00

Right ventricle systolic pressure (mmHg)

S-wave in the aVL admission
Fig. 3 — Right ventricle systolic pressure according to the

presence of S-waves at admission electrocardiography.

predictor of EBS (F = 24.177, p < 0.001; R® = 0.160). The pa-
tients with negative T waves in precordial leads had
significantly higher EBS than the patients without them [9.00
(5.00—13.00) vs 14.50 (12.00—18.00), respectively; p <0.001]

(Figure 4).

Discussion

The intention of this investigation was to find individu-
al ECG patterns whose occurrence could predict unstable

hemodynamic status, massive thrombus burden and
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Fig. 2 — Diastolic right ventricle diameter according to the
presence of S-waves at admission electrocardiography.
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Fig. 4 — Embolic burden score according to the negative
T-waves in the precordial leads at admission electrocardiography.
MSCT-PA —multislice computed tomography pulmonary angiography.
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dysfunction of the right ventricle. Several previous studies
have suggested that ECG may be useful for predicting right
ventricular dysfunction and the severity of APE.

We concluded that the presence of RBBB on admission,
among all other ECG signs, was the only independent predic-
tor of shock index, which was an indication of hemodynamic
instability and shock. The presence of RBBB is an indicator of
acute right ventricular overload. In our study the RBBB was
found in 34 (26.2%) of the patients. Petrov et al. ’ found that
patients with autopsy proven trunk pulmonary embolism had
the newly emerged RBBB in 80% of cases and in none of the
cases with peripheral embolism.The author of this study belie-
ves that the appearance of RBBB is a marker of significant ob-
struction of the main pulmonary artery. However, we did not
found a significant correlation between RBBB and EBS which
is the more precise method of the measure of central thrombus
pulmonary obstruction. Sreeram et al. * observed RBBB in 33
(69%) patients. Kukla et al. ° found RBBB in 20 (22.2%) cases
of APE complicated by cardiogenic shock and in 10.2%
without shock. They showed the association of low QRS vol-
tage, RBBB, and ST-segment elevation in the lead V1 with
cardiogenic shock. According to the current European Society
of Cardiology (ESC) guidelines, patients with APE and shock
are considered at high risk of death. RBBB is the independent
predictor of mortality '°. All this suggests that RBBB is pre-
sent when the obstruction is massive, which directly causes sa-
turation decrease, acute right ventricular dysfunction and,
consequently, a reduction in left ventricle preload, which leads
to shock. RBBB means desinchronization of the ventricles.
This situation leads to left ventricle filling reduction and,
consequently, to hypotension and higher SI .

The presence of S-wave in the aVL lead is associated
with the right ventricle diastolic diameter and right ventricle
systolic pressure. We found the mentioned pattern in 62
(47.7%) of the patients. Sreeram et al. ® found this ECG sign
in 36 (73%) patients. Presumably, the reason for this
discrepancy may have been the presence of high right ventri-
cle peak systolic pressure and the increased right ventricular
end-diastolic diameter in all 49 patients included in their
study. In the present study the RVSP was 55 + 13 mmHg
(ranged from 33 to 84 mmHg) and the diameter was
40 £7 mm (range 28—60 mm). RVSP in our study group
ranged from 12 to 115 mmHg (mean 50.7 = 19.13 mmHg)
and RVDD ranged from 2.2 to 6.5 (mean 3.8 + 0.8) mm. Af-
ter all, they did not notice the difference in RVSP and RVDD
between patients with and without abnormal ECG. Ryu et al. 2
used ECG score proposed by Daniel et al. " with
tachycardia, T-wave inversion, RBBB S;Q;T;. They found
that the ECG score was the independent predictor of RVSP.
Stein et al. '* showed sensitivity, positive predictive value,
and negative predictive value that were insufficient for the
diagnosis or exclusion of RV enlargement in patients without
cardiopulmonary disease. Sukhija et al. "> found similar re-
sults. Both groups of authors did not have data about S wave
presentation in the aVL lead. Hariharan et al. ' found the as-
sociation between right heart strain and tachycardia, T-wave
inversion in the leads V1-V3, and S-wave in the lead 1. They

used that pattern to create TwiST score which can identify pa-
tients likely or not likely to have right heart strain with > 80%
specificity and sensitivity. In experimental studies, Love et al. '’
show that ECG changes emerge after echocardiography visible
right ventricular dilatation that leads to the conclusion that the
appearance of ECG changes takes time. Considering that ECG
is more accessible and preceding echocardiography in the dia-
gnostic algorithm, based on our results, the S-wave presence in
the aVL lead has a great value in identifying the right ventricle
enlargement and overload.

Negative T-waves in the precordial leads (electrocardio-
graphic pattern of subepicardial ischemia) are independent
predictors of EBS in our study. This means that a patient with
APE will have massive thrombus burden if this pattern is pre-
sent in his/her ECG at admission. We found the mentioned
pattern in 60 (46.2%) patients. Sreeram et al. ® found negative
T-waves in the leads V1 to V4 in 13 (27%) patients and in 9 of
them symptoms lasted longer than 7 days. Petrov ’ observed
T-wave inversion in the V1-V4 in 4 of 20 cases of massive
trunk embolism. Geibel et al. ' found T-wave inversion in the
leads V2—V3 in 45%, and in the leads V4—V6 in 35% of pati-
ents. Punukollu et al. '’ observed T-wave inversion in the leads
V1-V3 in 43% patients. Ferrari et al. *° reported T-wave in-
version in the precordial leads in 68% of patients and conclu-
ded that mentioned sign was the independent predictor of
severity of APE. Choi and Park *' observed T-wave inversion
in the precordial leads in 35% of patients and showed that this
pattern was the independent predictor of right ventricular
dysfunction. This conclusion is supported by our results, beca-
use right ventricular dysfunction is the result of massive
thrombus burden and depends on the sum of occluded
pulmonary arteries. According to Mclntyre et al. ** electrocar-
diographic patterns suggestive of right ventricular overload
were present only with angiographic obstruction of >47%.
This percentage is equivalent to the value of EBS about 9.
EBS in our group ranged from 2 to 18 (mean 11.76 = 5.37).
Kukla et al. ** concluded that patients having > 5 leads with T-
wave inversion in comparison to patients having <35 leads
with the mentioned sign had a higher mortality rate and deve-
loped more complications throughout hospitalization period.
The group of patients with T-wave inversion in > 5 leads en-
tailed higher rates of thrombolytic therapy and inotrope sup-
port. These authors showed that T-wave inversion in the leads
V1-V4 is a common pattern in patients with elevated troponin
levels **. A higher number of leads with T-wave inversion is
connected with higher troponin levels, too. On the bases of the
mentioned results it is certain that a higher number of occluded
arteries (presented by EBS) implies myocardial injury.

Conclusion

In patients with pulmonary embolism different ECG
patterns at admission correlate with different clinical, ultra-
sound and MDCT-PA parameters. Right bundle branch block
is associated with shock, S-wave in the aVL is associated
with right ventricle pressure and negative T-waves with the
thrombus burden in the pulmonary tree.
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Local recurrence in patients treated for rectal cancer using total
mesorectal excision or transection of mesorectum

Lokalni recidiv kod bolesnika leCenih od karcinoma rektuma metodama totalne
mezorektalne ekscizije ili transsekcije mezorektuma

Bobana Milojkovi¢*, Goran Stanojevié¢*, Zoran Krivokapi¢', Nebojsa
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Abstract

Background/Aim. Rectal cancer is a major health problem
throughout the wortld, despite the great progress in the treat-
ment and control of the disease. The aim of this study was to
determine the effect of mesorectal excision type on local re-
currence in patients operated on for rectal cancer within a 3-
year period. Methods. The clinical retrospective study was
conducted at the Clinic for General Surgery at the Clinical
Center in Nis, Serbia, and included 225 patients with rectal
cancer. Postoperatively, the patients were observed 36
months. Total mesorectal excision (ITME) method was used
in 129 (57.33%) patients, and partial mesorectal excision
(PME) in 96 (42.66%). There were 145 (64.44%) man and 80
(35.55%) women, average age 66.8 years. Results.In 58
(25.77%) of the patients cancer was localized in the proximal
third of the rectum, in 99 (44%) in the medium third, in 68
(30.22%) it was 8 cm of the anocutancous line. In 167
(74.22%) patients rectal cancer was in T3 stadium. TME was
performed in all the patients with cancer in the distal third of
the rectum and in 61.61% of the patients with cancer in the

Apstrakt

Uvod/Cilj. Karcinom rektuma predstavlja veliki medicinski
problem Sirom sveta, uprkos znatnom napretku u lecenju i
lokoregionalnoj kontroli bolesti. Cilj rada bio je da se utvrdi
uticaj tipa mezorektalne ekscizije na pojavu lokalnog re-
cidiva kod bolesnika operisanih od karcinoma rektuma, u
trogodisnjem periodu. Metode. Klinicka retrospektivna
studija sprovedena je na Klinici za op$tu hirurgiju Klinickog
centra u NiSu i obuhvatila je 225 bolesnika operisanih od
karcinoma rektuma. Bolesnici su postoperativno praceni 36
meseci. Metodom totalne mezorektalne ekscizije (IME) op-
erisano je 129 (57,33%) bolesnika, a metodom parcijalne ek-
scizije mezorektuma (PME) 96 (42.66%) bolesnika. Muska-

medium third of the rectum. PME was performed in all the
patients with localized cancer in the proximal third and in
38.38% of the patients with cancer in the medium third of the
rectum. Local recurrence occurred in 20 (8.88%) patients, 12
(9.30%) in the TME group and 8 (8.33%) in the PME group,
which was not a statistically significant difference. In 75% of
the cases, relapse occurred in the patients in T3 stage. Relapse
occurred in 55% of the cases in the second year after the sur-
gery. The median survival of all the patients amounted to 35
months. The total mortality of all respondents in a 3-year pe-
riod amounted to 5.3%. Conclusion. There were no statisti-
cally significant differences in the incidence of local recur-
rence and survival among patients who underwent TME and
those underwent PME. The type of mesorectal excision does
not affect the incidence of local recurrence in node-negative
disease stages.

Key words:

rectal neoplasms; neoplasm recurrence, local; digestive
system surgical procedures; surgical procedures,
operative; neoplasm staging; prognosis.

raca je bilo 145 (64,44%), a zena 80 (35,55%); prosecna sta-
rost 66,8 godina. Rezultati. Kod 58 (25,77%) bolesnika
karcinom je bio lokalizovan u proksimalnoj treéini rektuma,
kod 99 (44%) u srednjoj trecini, a kod 68 (30,22%) do 8 cm
od anokutane linije. Kod 167 (74,22%) bolesnika karcinom
rektuma bio je u T3 stadijumu. Metoda TME primenjena je
kod svih bolesnika sa karcinomom u distalnoj trecini rek-
tuma 1 kod 61,61% bolesnika sa karcinomom u srednjoj tre-
¢ini rektuma. Metoda PME primenjena je kod svih
bolesnika sa lokalizacijom karcinoma u proksimalnoj treéini
i kod 38,38% bolesnika sa lokalizacijom u srednjoj trecini
rektuma. Do pojave lokalnog recidiva doslo je kod 20
(8,88%) bolesnika. U grupi TME bilo je 12 (9,30%), a u
grupi PME 8 (8,33%) bolesnika sa lokalnim recidivom, $to
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ne predstavlja statisticki znacajnu razliku. Kod 75% bolesnika
recidiv se javio u T3 stadijumu bolesti. Kod 55% bolesnika
lokalni recidiv se javio u drugoj godini. Prosecno
prezivljavanje svih ispitanika iznosilo je 35 meseci. Ukupna
smrtnost na trogodisnjem nivou iznosila je 5,3%. Zakljucak.
Nije bilo statisticki znacajne razlike u incidenciji lokalnog re-
cidiva i duzini prezivljavanja izmedu bolesnika kojima je
uradena TME 1 onih kojima je uradena PME. Tip mezorek-

talne ekscizije ne utice na incidenciju lokalnog recidiva u
nodus negativnim stadijumuma bolesti.

Kljucne reci:

rektum, neoplazme; neoplazme, lokalni recidiv;
hirurgija digestivnog sistema, procedure; hirurgija,
operativne procedure; neoplazme, odredivanje
stadijuma; prognoza.

Introduction

Colorectal cancer (CRC) with the incidence rate of 27 per
100,000 people represents the third leading cause of morbidity,
right after lung and breast cancer. Annually, about 1.2 milion
people are affected by CRC. In Serbia, CRC is the second lea-
ding cause of death in men and the third in women. Over the
past few years, intensive work on improving the prevention, di-
agnosis and surgical techniques has been done in order to im-
prove the results of treatment and quality of life of patients with
CRC. However, the overall survival percentage remains
unsatisfactory, because only 50% of patients live five years after
the curative resection '. Screening of general population has an
important role, because it allows the prevention of the disease,
and the early detection of cancer, at a stage when the chances of
cure are the largest and most certain. Surgical treatment is the
most important link in the treatment of patients with rectal can-
cer . The decision on the type of surgical intervention, ie total
mesorectal excision (TME) or transection of mesorectum or par-
tial mesorectal excision (PME), depends on several factors,
primarily the tumor location and stage of the disease. For tumors
of the distal third of the rectum, surgical method of choice is
TME. In tumors of the medium third of the rectum (8-12 cm) it
is possible to perform PME in selected cases. For tumors of the
rectum laid 12-15 cm above the anocutaneous line, PME is a
surgical method of choice . According to the literature **, rec-
tal cancer recurs in 8-50% of the cases. The highest percentage
of the disease recurrence is within the first two years of the trea-
tment completion > °. One of the most important risk factors for
the disease recurrence represents the stage of the tumor. In the
first stage of the disease local recurrence occurs in 10%, in the
second stage about 24%, and in the third in around 41% of the
patients who underwent potentially curative procedures . The
local recurrence is significantly influenced by poor tumor diffe-

rentiation and perineureal and vascular space involvement of the
tumor ". Risk factors for local recurrence are age, general condi-
tion of patients, as well as the knowledge and experience of sur-
geons in this field of surgery ®. The tendencies of modern treat-
ment of rectal cancer are to decrease the incidence of the local
recurrence rate below 10% by constantly improving the surgical
techniques and adjuvant therapy "°. If, in rectal cancer treatment
only surgery is applied, local relapse frequency is pretty high,
15-45%. If radiotherapy and chemotherapy are applied together
with TME, local relapse percentage is under 10%. Neoadjuvent
and adjuvant radiotherapy application improves local disease
control in great amount, while with chemotherapy micrometas-
tases can be controlled. In locally progressive rectal cancer in T3
stage, radiotherapy is applied preoperatively, with the aim of
tumor resectability enhancing, transferring cancer from the ino-
perable to operable stage, reducing malignant potential and local
relapse percentage.

The aim of this study was to determine the effect of me-
sorectal excision type on local recurrence in our series of
operated patients after the initial treatment for rectal cancer
within a 3-year period.

Methods

A retrospective analysis of the initial treatment results in
225 patients with rectal cancer without metastases was con-
ducted at the Clinic for General Surgery at the Clinical Center
in Ni§, Serbia, in a period 2009-2012. Postoperatively, the pa-
tients were observed 36 months. Of the total number of pati-
ents, there were 145 males (64.44%) and 80 (35.55%) females,
average age 66.8 years. Histopathological examination of
biopsy specimens revealed adenocarcinoma in all the cases.
The localization and disease stage (TNM) are given in Table 1.
The patients underwent potentially curative resection surgery

Table 1

Localization of rectal cancer and TNM stage tumors by the type of
mesorectal excision (TME/PME) before the treatment period

Parameter TME PME Total
Localization of rectal cancer, n (%)

proximal 12—-15 cm - 58 (100) 58 (25.77)

medium 8-12 cm 61 (61.61) 38 (38.38) 99 (44)

distal 2-8 cm 68 (100) - 68 (30.22)
Stadium of the disease (TNM)

T1, T2 NO MO 8 7 15

T1-2N1-2 M0 19 21 40

T3 NO MO 74 65 139

T3 N1-2 MO 25 3 28

T4 N1-2 MO 3 - 3
Total, n (%) 129 (57.33) 96 (42.66) 225 (100)

TNM - tumor, nodus, metastasis; TME — total mesorectal exacision;

PME - partial mesorectal excision.
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(standard resection anterior of the rectum — RAR, in all pati-
ents). TME was performed in all the patients with cancer in the
distal third of the rectum [129 (57.33%) patients], and in
61.61% of the patients with carcinoma of the medium third of
the rectum. PME was performed in all the patients with locali-
zed cancer in the proximal third [96 (42.66%)] of the rectum,
and in 38.38% of the patients with cancer localized in the me-
dium third of the rectum.

As a part of the resection procedure, preoperative
radiotherapy was performed in 63 patients (28.0% of the to-
tal number of patients in the series — 225) (all from the group
with TME - the sT3 NO MO, sT3 N1-2 MO, sT4 N1-2- 3
MO), by the protocol 25 gray (5 Gy/fraction each day during
the week) and a subsequent operation, as well.

The patients were observed through regular three month
check-ups in the first two years, 6 month later on. In some
cases when, based on patients’ symptoms and physical
examination, it was suspicious of local relapse existence, we
used tumor markers (CEA and Ca 19-9), computed
tomography (CT) of the abdomen and pelvis one per year,
ultrasonography of the abdomen every six months, later mul-
tislice CT (MSCT) and nuclear magnetic resonance (NMR)
and chest x-ray after one year.

Statistical analysis

Statistical analysis was performed using SPSS version
18 for Microsoft Windows. Survival analysis was carried by
Kaplan-Meier method. Multivariate analysis was performed
using the Cox regression model. P-values less than 0.05 were
considered statistically significant.

Results

Data on localization of rectal cancer, TNM stage of tu-
mors the type of mesorectal excision (TME/PME), before the
treatment period are presented in Table 1.

In 167 (74.22%) of the patients rectal cancer was in T3
stadium (TNM).

The patients in stages of the disease N1-2 had 8-14
lymph nodes removed. In 220 (97.78%) operated patients, me-
chanical anastomoses were performed, in 54 (41.86%) patients
from the TME group protective transverse colostomy was per-
formed, and in 75 patients (58.13%) ileostomy was done.

Local recurrence occurred in 20 (8.88%) patients; 12
(9.30%) in the TME group and 8 (8.33%) in the PME group,
which was not a statistically significant difference (OR =
0.86; 95% CI = 0291-2496; p = 0.755).

During a 3-year follow-up period, 38 (16.88%) of the
patients developed distant metastases (liver, peritoneum, bo-
nes) and 17 (7.56%) had local recurrence associated with dis-
tant metastases.

Characteristics of local recurrence are shown in Table 2.

In 15 (75%) of the cases in T3 stage at the time of the
surgery relapse occurred. Relapse occurred, at the earliest,
six months after the surgery, and in 55% of the cases in the
second year after the surgery.

Three of the patients with potentially curative surgery
had positive margin on histology. One of them underwent
abdominoperineal resection and the other 2 refused further
operation and died of liver metastasis.

In our study 63 patients of the TME group were
preoperatively treated with radiation therapy and four relap-
ses were noted in this group of patients, out of total 12 relap-
ses in the TME group.

Treatment of the patients with locoregional disease recur-
rence and distant metastases (liver) was conducted in accordan-
ce with consultative assessment and decision, and included a cu-
rative resection, chemotherapy and palliative procedures.

The total mortality of all respondents in a 3-year period
amounted to 5.3% (12 respondents died out of 225). Causes
of death are shown in Table 3.

Figure 1 shows the Kaplan-Meier survival curves of the
patients operated for rectal cancer. The median survival of all

Table 2
Characteristics of local recurrence in the patients operated for rectal cancer
Parameter TME PME Total
n=12 n=3,8 n =20

Localisation of rectal cancer recurrence

segment of anastomosis 1 3

regional lymph nodes 5 4 9

pelvis, peritoneum, omentum, abdominal

wall (implants) > 3 8
Stadium of the disease (TNM)

T1-2 NO MO - - -

T1-2 N1-2 MO 1 - 1

T3 NO MO 3 4 7

T3 N1-2 MO 5 4 9

T4 N1-2 MO 3 - 3
Time of occurrence (months)

0-6 1 - 1

7-12 2 2 4

13-24 7 4 11

25-36 2 2 4

TNM - tumor, nodus, metastasis; TME — total mesorectal exacision; PME — partial

mesorectal excision.

Milojkovi¢ B, et al. Vojnosanit Pregl 2016; 73(10): 927-933.



Page 930 VOJNOSANITETSKI PREGLED Vol. 73, No. 10

Table 3
Causes of death of patients operated for rectal cancer by TME or PME methods
Number of patients

Causes of death

TME PME
Anastomotic leakage, peritonitis diffuse, MODS 2 2
Cardiopulmonary insufficiency 2 0
Progressio morbi, n 4 2
Total, n (%) 8 (6.2) 4(4.2)

TME - total mesorectal excision; PME — partial mesorectal
excision; MODS — multiple organ dysfunction syndrome.
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Fig. 1 — Kaplan-Meier survival curves of the patients operated
for rectal cancer.

the patients amounted to 35.162 months with a standard error ~ rence in the length of survival of analyzed groups was obser-
0f 0.235 months. ved (log rank = 0.194; p = 0.660). Regarding this, the Cox

Figure 2 shows the survival of the two groups of pati-  regression model does not single out the type of surgery as a
ents. The average survival time of the TME patients amoun-  predictor of the fatal outcome, as well [Hazard Ratio (HR) =
ted to 35.078 £ 0.316 months, and the PME patients to  0.764; 95% Confidence Interval (CI) = 0.230-2541; p =
35.287 £ 0.348 months, and no statistically significant diffe-  0.661].
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Fig. 2 — Kalpan-Meier survival curve of the patients operated
on by total mesorectal excision (TME) and partial mesorectal
excision (PME).
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Discussion

In the last twenty years, numerous studies on any moda-
lities of therapy for rectal cancer have been carried out and
shown that they are subject to the same basic principles "
For tumors of the distal and proximal third of the rectum, the
attitude on the type of mesorectal excision is clearly defined.
However, there are controversies regarding surgical treat-
ment of rectal cancer which is localized in the middle third.
In other words, the question is whether to always apply TME
in these patients or PME in selective cases .

TME was defined as the excision of the rectum with the
surrounding mesorectum enclosed by the visceral pelvic fas-
cia at the level of the pelvic flor. Transection of mesorectum
at a higher level was considered PME. Local recurrence was
defined as the presence of radiologically confirmed or
histologically proven tumor in the pelvis within the field of
surgery. The time to local recurrence was the duration
between the surgical resection and the time of documentation
of the recurrence °. We analyzed the data from the medical
records related to gender, age, tumor location, stage of disea-
se, type of surgical procedures and preoperative radiation.

Most studies indicate that the line of resection to 2
cm below the tumor is enough and oncologically quite sa-
fe > & % 1 Also, lateral circumferential propagation is
much more predictive of local recurrence compared to the
propagation of distal tumors. Incomplete resection of the la-
teral margin of the tumor is considered the main cause of re-
currence. Even with well performed mesorectal excision, a
certain number of patients have a positive circumferential re-
section margin (CRM). Involvement of CRM is a sign of
more advanced disease rather than poor surgical techniques.
Patients with affected CRM can die of distant metastases be-
fore the local recurrence. The bigger the distance of the tu-
mor from CRM the better the prognosis. A margin is positive
when the tumor is less than 1 mm of the mesorectal fascia '.

In the study of Scott et al. "', the incidence of expansion in-
to mesorectum at a distance of 5 cm, was 20%, which indicated
that the excision of mesorectum 5 cm below the tumor is quite
sufficient to satisfy the principles of oncology. Postoperative
monitoring is essential in the detection of local recurrence. If the
local recurrence is detected at an early stage, the chances of
recovery are significantly higher. A large number of studies ha-
ve dealt with the problem of optimal monitoring. The results
show that the monitoring program is optimal if 2—-3% of patients
with recurrent disease are detected at the check-up, if the check-
up is done every 2—4 months in the first two years from operati-
on, and then every 6 months '>. The conclusion is that the moni-
toring program must be adjusted according to the degree of rela-
pse risk . Local recurrence in 90% of the cases is detected in
the first five years postoperatively. Aggravating circumstance is
that the patients who relapse are most frequently in bad general
condition, with the presence of distant metastases. A small
number of patients with local recurrence is in good general con-
dition, with a tumor resectionable at the time of disclosure and
without distant metastases '*.

Diagnostic procedures are the most important link in
the detection of local recurrence and include: physical

examination, tumor markers [CEA and Ca 19-9), endoscopic
and radiological methods (CT, NMR, endorectal ultrasound
(ERUZ), positron emission tomography (PET) scan]. One of
the most important indicators that can induce doubt on the
existence of local recurrence are the symptoms of patients. If
patients with a suspected local recurrence was not detected by
a noninvasive diagnostic procedure, “a second look”
laparotomy is indicated. Local recurrence of rectal cancer after
TME and PME, mostly depends on the characteristics of the
tumor. The highest percentage of relapses occurs in ulcer infil-
trative tumor forms (26.3%), while the lowest is in egzofit in-
traluminal form and in tumors smaller than 3 cm (10.8%) and
along with the stage of the disease, the frequency of local re-
currence is growing; in the third stage it is 40% "°.

Based on the all above, the decision on the type of me-
sorectal excision, ie TME or PME, shall be adopted for each
patient individually, depending on the characteristics and
stages of tumors ' .

Our study showed that there was local recurrence in 20
(8.88%) of the patients within a 3-year interval after the ini-
tial treatment (Table 2). We found no statistically significant
difference in the incidence of local recurrence among the
groups, which opens the possibility for the PME to be appli-
ed in patients with cancer localized in the middle third of the
rectum in the early, favorable cases of so-called "good" gro-
up (sT1-2, some early sT3 NO (sT3a (b) and clear — CRM by
magnetic resonance imaging (MRI).

Also, in the present study, local recurrence was reported in
55% of the cases in the second year after surgical procedures,
and in 75% of the cases, relapse occurred in the patients in T3
stage of rectal cancer at the time of surgery, confirming the data
from numerous studies on this subject, that the local recurrence
was mostly caused by the stage of the tumor, rather than the sur-
gical techniques '®2'. The results of studies on this problem,
show no significant difference in the incidence of local recur-
rence in patients operated by TME and PME methods .

Local recurrence is most common in stage C according
to Dukes (Heald 7 vs 27.4%, Hall 14 vs 27.8%, Dickson 9 vs
39.9%). The study by Killingback et al. '® which included
549 patients operated by TME and PME showed that the lo-
cal recurrence of 7.6% after PME was the approximate per-
centage of recurrence after TME. In patients with carcinoma
of the medium third of the rectum, TME is not commonly
peformed, but PME was performed instead in selected cases.
The 5-year survival of patients in this study was 72.5% '*.

Lopez-Kostner et al. °, in their study on the emergence
of local recurrence in tumors localized 10—15 cm, in which
TME and PME methods were performed, proved that there is
no significant difference in the occurrence of local recurren-
ce, as well as in a five-year survival, suggesting performing
of PME whenever possible due to smaller functional deficits
postoperatively.

A study done by Van Lingen et al. *°, showed the local
recurrence in 4.6% of the patients after TME in the follow-
up period of 25 months.

In a study of Petronella at al. =, it was demonstrated
that the emergence of local recurrence occurred in 6% of pa-
tients after TME.

121
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Krivokapic et al. %, have also dealt with this problem in
a series of 1,000 patients operated for rectal cancer. They ac-
cepted TME concept for all tumors up to 8 cm above the
anocutaneous line. In cases of rectal carcinoma located abo-
ve 8 cm they usually performed PME. It was no statistically
significant difference in local recurrence rates between TME
and PME group. The emergence of local recurrence after
TME was 7.6% and in the group of patients who underwent
PME it was 5.6% of cases, which is in correlation with the
results from our study.

Analyzing our results by Kaplan -Meier test, the survi-
val of two groups was not statistically significantly different
in overall survival. The median survival of all the patients
was 35 months. The total mortality of all respondents in a 3-
year period amounted to 5.3%, which was in correlation with
the data available in the literature.

In a study conducted by Law and Chu "7, local recur-
rence in a 5-year interval was 9.7% and the survival percen-
tage was 74.5% with no statistically significant differences
between the two groups.

In a study by van Lingen et al. ** after a follow-up peri-
od of 25 months, mortality was 5.3%.

In a study by Gupta at al. *, TME was performed in
202 and PME in 96 patients. In the follow-up period of 38.7
months, 32 patients with local recurrence were detected. In a
2-year period after the operation, the local relapse occurred
in 7.0% of the cases, and a 5-year monitoring showed the in-
cidence of local recurrence rate of 10.7%. The 5-year overall
survival and cancer-specific survival rates were 67.5% and
75.5%, respectively.
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Abstract

Background/Aim. Cutancous melanoma is one of the most ag-
gressive solid cancers, that develops local, regional and distant me-
tastases. The presence of metastases in lymph nodes is in correla-
tion with Breslow tumor thickness. According to various re-
searches, in melanoma with more than 4 mm Breslow thickness,
lymph node micrometastases can be found in 60-70% of cases.
Sentinel lymph nodes biopsy is a diagnostic procedure for lymph
node micrometastasis detection, which is necessary for disease
staging. In recent studies, ultrasound-guided fine needle aspiration
with cytology (US FNAC) of the sentinel lymph node was used as
less invasive procedure, but is not accepted as the standard proce-
dure. The goal of this work was to define sensitivity, specification
and precision of the ultrasound-guided fine needle aspiration
method in comparison with standard sentinel lymph node biopsy.
Methods. After obtaining the Ethics Committee’s permission,
from 2012 to 2014 a total of 60 patients with cutaneous melanoma
were enrolled, and divided into three groups: group I with thin
melanoma, group II with intermediate thickness melanoma and
group IIT with thick melanoma. The presence of micrometastases
in sentinel regional lymph nodes was analyzed by US FNAC. The
results obtained were compared to sentinel lymph nodes biopsy
(SLNB) results. The golden standard for calculating the specific,
sensitive and precise characteristics of the method of US FNAC of
sentinel lymph nodes was histopathologic lymph node examina-

Apstrakt

Uvod/Cilj. Kozni melanom je jedan od najagresivnijih solidnih
malignih tumora, koji se $iri lokalno, regionalno i udaljeno metasta-

tion of sentinel lymph nodes acquired through biopsy. Results.
Detection rate of US FNAC was 0% in the group I, 5% in the
group II and 30% in the group III. SLNB detection rates were:
10% in the group I, 15% in the group II, and 45% in the group II1.
In melanoma thicker than 4 mm, 15% of the patients wete false
negative by US FNAC. The sensitivity of US FNAC for all the pa-
tients was 50%: in the group I, 0%; in the group II, 33.3%; and in
the group III, 66.6%. The method specificity for all examined pa-
tents was 100% and accuracy 88%: group I, 90%; group II, 90%;
group III, 85%. The FNAC and SLNB micrometastasis detection
rate was significantly higher in melanoma with Breslow thickness >
4 mm (group 3) in comparison to thin and intermediate thickness
tumors. Conclusion. The method of ultrasound-guided fine nee-
dle aspiration of sentinel lymph nodes, according to its sensitivity,
has a place in the diagnostics of micrometastasis in regional lymph
nodes only in thick melanoma, but not in thin and intermediary
thickness melanoma. The results must be confirmed in a larger
number of patients. If this observation could be confirmed, it
would rationalize treatment of patients with thick melanoma, de-
crease the number of operations and shorten the time to make the

diagnosis.

Key words:

endoscopic ultrasound-guided fine needle aspiration;
neoplasm, micrometastasis; sentinel lymph node biopsy;
skin; melanoma; diagnosis; sensitivity and specificity.

zira. Prisustvo metastaza u limfnim ¢vorovima u vezi je sa deblji-
nom tumora prema Breslow-u. Prema razli¢itim istrazivanjima,
kod melanoma debljih od 4 mm prema Breslow-u, mikrometastaze
u limfnim ¢vorovima mogu se naci kod 60—70% slucajeva. Biopsija

Correspondence to: Goran Sijan, Clinic for Plastic Surgery and Burns, Military Medical Academy, Crnotravska 17, 11 000 Belgrade,

Serbia. E-mail: goransijan@ptt.rs



Vol. 73, No. 10

VOJNOSANITETSKI PREGLED

Page 935

limfnog ¢vora strazara je dijagnosticka procedura za otkrivanje mi-
krometastaza u limfnim ¢vorovima, $to je neophodno za odredi-
vanje stadijuma bolesti. U poslednjim istrazivanjima, ultrazvucno
vodena aspiracija tankom iglom (UZ ATI) sa citoloskim nalazom
limfnog ¢vora strazara koriséena je kao manje invazivna procedura,
ali nije ptihvacena kao standardna peocedura. Cilj ovog rada bio je
da se definiSe senzitivnost, specificnost i tacnost metode ultrazvu-
¢nog vodenja aspiracije tankom iglom u odnosu na standardnu bi-
opsiju limfnog ¢vora strazara. Metode. Nakon dobijanja dozvole
Etickog komiteta u periodu od 2012. do 2014. godine, 60 bolesni-
ka sa koznim melanomom grupisano je u tri grupe: grupa I sa tan-
kim melanomom, grupa II sa intermedijarnom debljinom mela-
noma i grupa III sa debelim melanomom. Prisustvo mikrometas-
taza u regionalnim limfnim ¢vorovima strazarima analizirano je UZ
ATI sa citoloskom analizom. Dobijeni rezultati su poredeni sa re-
zultatima biopsija limfnog ¢vora strazara. (BLCS) Zlatni standard
za izracunavanje specificnosti, senzitivnosti i ta¢nosti metoda UZ
ATI limfnog ¢vora strazara je bio patohistoloski nalaz limfnih ¢vo-
rova dobijenih biopsijom limfnog ¢vora strazara. Rezultati. Dobi-
jeni rezultad UZ ATI bili su 0% u grupi I, 5% u gupi II i 30% u
grupi TIL. Dobijeni rezultati BLCS bili su: 10% u grupi I, 15% u

grupi 11 1 45% u grupi III. Kod melanoma debljih od 4 mm, 15%
bolesnika imalo je lazno negativni rezultat UZ ATI. Senzitivnost
UZ ATI za sve bolesnike bila je 50%: u grupi I 0%; grupi II 33,3%;
u grupi IIT 66,6%. Specificnost metode za sve bolesnike bila je
100%, a tacnost 88%: grupa I 90%, grupa II 90%; grupa III 85%.
Otkrivanje mikrometastaza UZ ATI i BLCS bilo je znacajno veée
kod melanoma debljine veée od 4 mm prema Breslow-u (grupa
IIT) u poredenju sa tankim i intermedijarnim tumorima. Zaklju-
Cak. Metod UZ ATI limfnih ¢vorova strazara prema senzitivnosti
ima mesto u dijagnostici mikrometastaza u regionalnim limfnim
¢vorovima samo kod debelih melanoma, ali ne i kod tankih i in-
termedijarnih melanoma. Rezultati moraju biti potvrdeni na veéem
broju bolesnika. Ako se ovo posmatranje potvrdi, moze se raciona-
lizovati lecenje bolesnika sa debelim melanomom, smanjujuéi im
broj operacija i skracujuci im vreme dijagnostike.

Kljucne redi:

endoskopska, ultrazvukom-vodena, aspiracija tankom iglom;
neoplazma, mikrometastaza; limfni ¢vorovi, strazarski,
biopsija; koZa; melanom,; dijagnoza; senzitivnost i
specifi¢nost.

Introduction

Melanoma, malignant tumor of melanocytes, is one of
the most aggressive solid malignant tumors. It develops lo-
cal, regional and distant metastases. The presence of metas-
tases in lymph nodes is in correlation with Breslow tumor
thickness. According to various researches, in melanoma
with more than 4 mm Breslow thickness, regional lymph no-
de micrometastases can be found in in 60~70% of cases '.

Regional lymph node metastases in melanoma are diag-
nosed by ultrasound examination, biopsy of sentinel lymph
nodes in order to detect micrometastases and fine needle aspi-
ration for macrometastases. Ultrasound examination of regio-
nal lymph nodes gives data on the presence of macrometasta-
ses. The precision of this exam can be enhanced by using color
Doppler sonography and power mode *. By analysis of ultra-
sound characteristics of the lymph node, the lymph node
length to width ratio, echogenic characteristics of lymph node,
arborisation, lymph node vascularization type and resistance
index, the sensitivity of the exam of 100% and the precision of
93.3% are obtained *. This exam gives secure ultrasound de-
tection of macrometastasis in lymph nodes of 2 mm or bigger.
It was also used in recent studies to analyze sentinel lymph
node after lymphoscintigrpahy, but with various results *.

Sentinel lymph nodes biopsy (SLNB) is a diagnostic
procedure for detection of micrometastases necessary for di-
sease staging. The method of intraoperative marking of
lymph nodes and biopsy of sentinel lymph nodes, which
were developed by Morton et al. in 1991, represents a more
rational and effective way of diagnosing of patients with
clinically negative regional lymph nodes ®°. Using this pro-
cedure the extent of metastases in regional lymph nodes can
be estimated with a high degree of reliability, through biopsy
of one, sometimes two or three sentinel lymph nodes '*'".
The methodology is based on the theory that the first node
among the regional lymph nodes is also the place of the first

metastasis. The sentinel lymph node status is predictive of
further non-sentinel lymph node metastases. If a sentinel
lymph node is negative, it can be expected with 99%
accuracy that other regional lymph nodes are also without
metastases. The possibility of the presence of skipping meta-
stases (when the nearest lymph node region is skipped and
metastases are found in the next one) is 2%. If sentinel
lymph node biopsy is positive, the patient is diagnosed as
stage III disease according to the American Joint Committy
of Cancer (AJCC) classification '*. In patients with positive
sentinel lymph node, complete regional lymph node dissecti-
on is indicated .

Sentinel lymph node is marked with a radioactive marker
[technetium (Tc 99) nano colloid], which is applied around the
primary tumor excision scar 24 hours before the procedure. Af-
ter the placement of the radio marker, gamma camera is used for
determination of the lymph node region. During this procedure,
the patient is positioned in the same way as he will be positioned
during the actual operation: for axilla, arms above head; for in-
guinal region — shin in flexion, thigh in abduction; for retroauri-
cular salivary gland and neck — head turned to the opposite side
from the place of marked sentinel lymph node.

In addition to radioactive tracer, lymph nodes can be
marked with 1% methylene blue which is injected 1-2 hours
before the procedure (1-2 mL). According to various resear-
ches, this double marking of the sentinel lymph node raises
the accuracy of the method to 93-99.7% depending on the
center where the procedure is done '*'°. Possible complicati-
ons after the sentinel lymph node biopsy are: edema, hema-
toma, infection, wound dechiscention; lymphocela, and also
all complications due to general anesthesia '°.

The significance of this method is both diagnostic and
prognostic. This method prolongs disease free survival and in
intermediate thickness melanoma, overall survival, too 7.
Success of this method depends on a good collaboration of nu-
clear medicine specialist, surgeon and pathologist.
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Ultrasound-guided fine needle aspiration (US FNA) is
used as a standard procedure for histopathological confirma-
tion of melanoma macrometastases. This method was also
used for evaluation of sentinel lymph node, with various suc-
cess >'. The procedure, monitored with ultrasound, is done by
moving the needle through the lymphatic node and,
simultaneously, aspirating the specimen *’. According to so-
me authors, in 65% of cases, micrometastases can be found
using this method, and hence this matheod could replace the
standard SLNB **7'. Other authors think that this procedure
is not reliable because it is impossible to visualize by
ultrasonography sentinel lymph nodes with a diameter less
than 4.5 mm and perform the fine needle aspiration. Also, it
is possible that the distance between the cortex and medulla
of the sentinel lymph node is too small making the ultraso-
und-guided fine needle biopsy hard to perform *.

If this method can be proven to be of similar specificity
and sensitivity as SLNB, it would be possible to reduce the
number of operations and shorten the time for disease sta-
ging. The method of sentinel lymph node ultrasound-guided
fine needle biopsy would be less aggressive and much chea-
per than sentinel lymph node biopsy. Thus, the aim of our
work was to determine sensitivity, specificity and accuracy
of ultrasound-guided fine needle biopsy method in compari-
son to standard SLNB.

Methods

After obtaining the Ethics Commity’s permission, this
prospective study, performed from 2012 to 2014, enrolled 60
patients with histopathologically confirmed cutaneous mela-
noma with indication for SLNB. They were divided into
three groups according to Breslow thickness: group I, 20 pa-
tients with melanoma of less than 1 mm Breslow thickness,
and the presence of mitoses and/or ulcerations and/or Clark
IV and/or regression more than 25%; group II, 20 patients
with intermediate thickness melanoma, 1-4 mm; group III,
20 patients with Breslow thickness of more than 4 mm.
Analysis included patients with only one positive sentinel
lymph node and in only one lymphatic region. Initial staging
consisted of palpation, regional lymph node ultrasound, ab-
dominal and pelvic ultrasound chest radiography and
laboratory analyses. Sentinel lymph node was determined in
all the patients by the method of lymphoscintigraphy using
gamma camera, Adac vertex, after subdermal placing of Te-
chnetium 99 marked with nanocolloid. Two hours prior to
the operation, 1% methylene blue was also injected
intradermaly around the excision biopsy scar.

Sentinel lymph nodes were identified by ultrasound
examination of the patients from all the three groups, using
the ultrasound device type TOSHIBA APLIO X6SA-790A
with multi-frequent cannula, frequency rate 6-12 MHz. All
lymph nodes were examined in B-mode real time, by pulse
color Doppler, in power mode. Then, ultrasound-guided fine
needle aspiration of sentinel lymph nodes was done with
27G (0.4 x 20 mm) and 25G (0.5 x 25 mm) needles, depen-
dent of the distance between sentinel lymph node and the
surface of the skin (Figure 1). The appearance of hematoma

and punctuation in extracted sentinel lymph node was used
as evidence of good aspiration (Figure 2). The specimens
were stained with May-Griinwald-Giemsa and analysed. Af-
ter fine needle aspiration, sentinel lymph node biopsy was
performed in all the patients. Intraoperative sentinel lymph
nodes detection was done by Gamma camera type Europro-
be. Histopathological analysis of lymph nodes was done with
hematoxylin and eosin staining (HE) and S-100 and HMB 45
imunohistochemistry as per protocol.

Fig. 1 — Ultrasound image of the needle in sentinel lymph
node (LN).

Fig. 2 — Needle mark and hematoma in a removed sentinel
lymph node (LN).

Sensitivity was calculated as a quotient between really
positive findings and the sum of really positive findings and
false negative findings. Specificity was calculated as a
quotient between really negative findings and the sum of
really negative findings and false positive findings. Accuracy
or prediction of positive outcome was calculated as a
quotient between total number of positive findings and total
number of negative findings and the total number of patients.

Descriptive statistic parameters (mean, standard devia-
tion, spread, median and frequency of appearance of some
parameters), and variance of analysis were used in the first
direction and finished with Tukey test or non-parameter Kru-
skal-Wallis test for independent parameters which was finis-
hed with Mann-Whitney U-test. The presence of statistic signi-
ficance between frequencies distribution in the particular gro-

Sijan G, et al. Vojnosanit Pregl 2016; 73(10): 934-940.



Vol. 73, No. 10

VOJNOSANITETSKI PREGLED

Page 937

up was checked by ¥ test. Minimal statistic significance was set
at the standard level of p < 0.05. For statistical analysis com-
mercial statistic software SPSS, version 18 (USA) was used.

Results

Demographical data of all the patients are presented in
Table 1. In all the three groups, the average age was almost
the same, in the group I 50.25 years; in the group II, 55.45
years and in the group III 52.15 years. There were more male
than female patients — in the group I, 11 males; in the group
II, 15 males while in the group III the number of male and
female patients was equal, 10.

Table 2 shows the distribution of detection rates of
cytological analysis made by sentinel lymph node US FNAC
method and histopathological analysis made by the sentinel
lymph node biopsy method in relation to the tumor thickness.

In the group with melanoma thicker than 4 mm there

were 30% of patients with the diagnosis of micrometastasis
in SLN by cytological analysis after US FNAC, which was
significantly more frequent than in thin and intermediary
melanoma (p < 0.05). In the group with melanoma thicker
than 4 mm there were 45% of patients with the presence of
micrometastases in SLN histopathological analysis after
SLNB, also significantly more frequent than in thin and in-
termediate thickness tumors (p < 0.05). So, 15% of the pa-
tients were falsely negative in US FNAC method.

Table 3 shows that there is a statistically significant dif-
ference in sensitivity between SLNB and US FNAC in all the
patients and all the patient groups, in favor of SLNB. There
was no statistically significant difference in specificity be-
tween these two methods. There is a statistically significant
difference of p = 0.017 in the accuracy in all the patients,
while this difference is absent in the patient groups, probably
due to the small number of the patients.

Table 4 shows comparative analysis of surfaces of sen-

Table 1
Demographic data of the patients enrolled in the study
Melanoma Sex, n (%) Age (years)
thickness (mm) male female total X SD median
<1 11 (30.6) 9(37.5) 20 (33.3) 50.05 14.96 52.00
1-4 15 (41.7) 5(20.8) 20 (33.3) 55.45 15.85 57.00
>4 10 (27.8) 10(41.7)  20(33.3) 52.15 15.64 51.00
Total 36 (100.0) 24 (100.0) 60 (100.0)
Comparison Distgibution comparison Group comparison (ANOVA)
¥ =291;p=0.23 F=0.61;p=0.54
SD — standard deviation.
Table 2

Detection rates of ultrasound-guided fine needle aspitration cytological analysis (US FNAC) and sentinel
limph node biopsy (SLNB) histopathological analysis

Melanoma Cytology, n (%) Histopathology, n (%)
thickness (mm) negative positive total negative positive total
<1 20 (0.0) 0(0.0) 20 (33.3) 18 (90) 2 (10) 20 (33.3)
14 19 (95.0) 1(5.0) 20 (33.3) 17 (85) 3 (15) 20 (33.3)
>4 14 (70.0) 6 (30.0) 20 (33.3) 11 (55) 9 (45) 20 (33.3)
Total 53 (88.3) 7(11.6) 60 (100.0) 46(76.6) 14(23.3) 60 (100.0)
Distribution 2 o 2 L

comparison ¥ =10.02; p=10.007 ¥ =8.01;p=0.018

Table 3

Sensistivity, specificity and accuracy of ultrasound-guided fine needle aspitration cytology (US FNAC) in comparison to
sentinel limph node biopsy (SLNB) histopatology

Patient groups regarding melanoma thickness

Parameters Procedure All (n = 60) <Imm®m=20) 1-4mm@=20) >4mm (n=_20)
Sensitivity SLNB 1.0 1.0 1.0 1.0
US FNAC 0.50 - 0.33 0.66
Comparison (t-test proportion) z=06.11 - z=4.15 z=2.44
p <0.001 p <0.001 p=0.015
Specificity SLNB 1.0 1.0 1.0 1.0
US FNAC 1.0 1.0 1.0 1.0
Comparison (t-test proportion) ns ns ns ns
Accuracy SLNB 1.0 1.0 1.0 1.0
US FNAC 0.88 0.90 0.90 0.85
Comparison (t-test proportion) 2=2.38 2=0.72 2=0.72 z=120
p=0,017 ns ns ns
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Table 4

Surface of sentinel limph node (SLN) and cytological analysis

Surface of SLN Melanoma thickness (mm) Cytological analysis
(mm?) <1 1-4 >4 positive negative
mean 73.85 75.75 53.00 254.17 109.06
SD 194.39 224.64 106.95 333.97 101.62
median 109.71 77.92 93.00 179.34 78.00

Group comparison
(Kruskal-Wallis test)
¥=8.07;p=0.018
1:2-p<0.01; 1:3—ns; 2:3—ns

Mann-Whitney test
z=1.69; p=10.091

SD — standard deviation; ns — no significance.

tinel lymph node in patients with or without SLN mi-
crometastases according to cytological analysis.

There was no statistical significance between means of
surfaces of affected lymph nodes in the patients with positive
cytological findings compared to the patients with negative
cytological findings (p = 0.091).

Discussion

From a surgical point of view, advantage is always gi-
ven to methods that are more reliable and safer for the pati-
ent, with fewer complications during the procedure, and
which are simpler to perform and economically more feasib-
le. Due to the above mentioned, one of our goals was to de-
termine the sensitivity, specificity and accuracy of sentinel
US FNAC method. The method accuracy was found to be
88%: in the group I, 90%; in the group II, 90%; and in the
group I1I, 85%. The method specificity for all examined pa-
tients was 100% in all the groups.

In this part special emphasis should be put on the segment
which is the most important in clinical environment — the
sensitivity of the method, which gives us data about successfully
diagnosed micrometastases in a sentinel lymph node.

We have hypothesized, based on previous studies of
that the sensitivity of this method would be similar to the
sensitivity of sentinel lymph node biopsy, which was 93—
97.3% "°. However, that was not shown in this study (Table
3). In our study, the method sensitivity for all the patients
was 50%, in the group I, 0%; in the group II, 33.3%; and in
the group III, 66.6%. The sensitivity of US FNAC was found
to be of inferior sensitivity in comparison to SLNB,
especially in thin and intermediate thickness melanoma, and
thus it cannot be recommended ®* (Table 2). The method
shows some validity only in melanoma with Breslow thick-
ness of more than 4 mm, and it could find its use within this
group, but this must be confirmed in a larger number of pati-
ents. Since the specificity is similar to SLNB, if the results of
preoperative FNAC are positive, and micrometastasis is fo-
und, regional lymph node dissection could be done
immediately. However, if it is negative, sentinel lymph node
biopsy must be performed, since 15% of US FNAC cytology
was falsely negative in our patient series. Thus, micrometas-

tases found using US FNAC could decrease the number of
SLNB, which is a more precise but also a more complex
method. Based on this pilot study, 30% of patients with
Breslow thickness of more than 4 mm could be diagnosed
with micrometastases with US FNAC, skip SLN biopsy and
beswitched to regional lymph node dissection. However, the-
se results must be confirmed in a larger number of patients.
As expected, and found in previous studies, the positivity ra-
te of both US FNAC detected and SLNB detected microme-
tastases was higher in tumors with Breslow thickness of > 4
mm in comparison to thin and intermediate thickness mela-
noma (p < 0.01). The possibility that the tumor burden (dia-
meter and location of micrometastatis) within a sentinel
lymph node is in correlation with detection rate of the US
FNAC must be explored in future studies.

The sensitivity of this method was not dependent of the pa-
tient’s sex or the surface of the sentinel lymph node (Table 4).
The biggest registered affected surface of sentinel lymph no-
des was in the group with intermediate thickness melanoma,
which was 194.39 mm. Despite that, the number of positive
cytology findings and sensitivity of this method was greatest
in the group with melanoma thicker than 4 mm (Table 2). In
the patients with positive cytological findings of sentinel
lymph nodes, the average surface was 254.17 mm compared
to 109.6 mm in the patients whose cytological findings were
negative. This was not a statistically significant difference.
That also showed that sentinel lymph node area did not inter-
fere with the method sensitivity (Table 3).

Voit et al. **, a group of German dermatologists, are the
most cited authors regarding US FNAC method. According
to their Berlin ultrasound morphological criteria (loss of cen-
tral echo of lymph node, balloon shape of lymph node,
periphery vascularization of lymph node), four groups of
sentinel lymph nodes were formed in their study: benign,
probably benign, probably malignant, and malignant. The
sensitivity of the US FNAC method in the first two groups
was 56%, while in the third and fourth groups it was 82% **.
Our criteria for analysis of the lymph nodes in the regional
lymph basins before US FNAC were stricter than Berlin ul-
trasound morphologic criteria. We also added the resistance
index and arborization of lymph nodes. Our findings can be
compared with the total sensitivity of the methods employed
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by Voit et al. ** for the total number of patients, which was
59% **, compared to our 50%. In the second study of Voit et
al. *® the sensitivity of the US FNAC method in melanoma
thicker than 4 mm was 76%. In this study, the sensitivity of
US FNAC in melanoma thicker than 4 mm was 66.6%.

Conclusion

The ultrasound-guided fine needle aspiration method
with the sensitivity of 66.6% in thick melanomas (Breslow >
4mm), the accuracy of 88% and the specificity of 100% has a

place in the diagnosis of micrometastases in regional lymph
nodes only in this patient group. However, these findings
should be confirmed in a larger sample of patients. If the re-
sults from this pilot study could be reproduced in larger
number of patients, it could be possible to rationalize the tre-
atment of patients with thick melanoma, decrease the number
of operations and shorten the time to diagnosis. In thin and
intermediate thickness melanoma, however, this method is of
no value, and should not be further explored, since it was 0%
in thin melanoma and 33.3%, in intermediate thickness me-
lanoma.
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Abstract

Background/Aim. Subclavian artery aneurysm (SAA) is a rare
disease, but with setious complications. Recently, besides open
surgical procedure, appearance of the stent-grafts enables en-
dovascular reconstruction. We presented our first experience
with endovascular treatment of 6 SAA occurring in five male and
one female patient. Methods. All the patients, in our studies, ac-
cording to ASA classification were at high risk of open repair of
SAA. The etiology of all aneurysms was atherosclerotic degenera-
tion of the artery. Two aneurysms were at intrathoracic location,
and the other ones were extrathoracic. Symptoms related to SAA
were present in two of the patients, compression and chest pain
in one, and hemorrhage shock in another one. Other patients
were asymptomatic. We preferred the Viabhan endoprosthesis
for endovascular repair in 5 cases. In one patient with rupture of

Apstrakt

Uvod/Cilj. Aneutizma arterije supklavije se retko javlja, ali su
komplikacije ozbiljne. U novije vteme, pored otvorenog hirurskog
zahvata, pojava stent-graftova omogucava i endovaskularnu rekon-
strukciju. Prikazali smo nase prvo iskustvo sa endovaskularnom
rekonstrukcijom aneurizme supklavijalne arterije kod $est bolesni-
ka, pet muskaraca i jedne zene. Metode. Svi bolesnici u nasoj stu-
diji bili su visoko rizicni za otvorenu rekonstrukciju prema ASA
klasifikaciji. Aterosklerotska degeneracija arterije bila je uzrocnik
nastanka aneurizme kod svih bolesnika. Dva bolesnika imala su
aneurizme supklavijalne arterije intratorakalno, dok su kod ostalih
bolesnika aneurizme bile ekstratorakalno. Kod dva bolesnika aneu-
rizma supklavijalne arterije bila je simptomatska, sa simptomima u
vidu pritiska i bola u grudima kod jednog i hemoragi¢nog $oka i
bola u grudima kod drugog, dok su kod preostalih bolesnika aneu-
rizme bile asimptomatske. Za endovaskularnu rekonstrukciju kori-
stili smo Viaban stent-graft. Kod jednog bolesnika sa rupturom
aneurizme supklavijalne arterije koji je bio visokorizi¢an za otvore-

SAA, who was at high risk of open tepair we performed a com-
bined endovascular procedure. First of all, we covered the origin
of the left subclavian artery with thoracic stent graft and after
that put two coils in a proximal part of the subclavian artery. Re-
sults. There was no operative mortality, and the eatly patency
rate was 100%. The follow-up period was from 3 months to 3
years. During this period, one patient died of heart failure and
another one required endovascular reoperation due to endoleak
type I. Conclusion. Endovascular treatment is recommended
for all patients with SAA whenever it is possible due to anatomi-
cal reasons especially in high-risk patients with intrathoracic lo-
calization of aneurysm, to prevent potential complications.

Key words:
subclavian artery; aneurysm; aneurysm, ruptured; vascular
surgical procedures; stents; transplants; prognosis; mortality.

nu rekonstrukciju, primenili smo kombinovani endovaskularni po-
stupak. Prvo smo pokrili usée supklavijalne arterije torakalnim
stent-graftom, a zatim smo postavili dva klema u proksimalni deo
supklavijalne arterije. Rezultati. Nije bilo operativhog mortaliteta
tokom endovaskularne rekonstrukcije, a uspesnost izvodenja pro-
cedure bila je 100%. Period pracenja bio je od tri meseca do tri go-
dine. Tokom ovog petioda, jedan bolesnik je umro zbog st¢anog
popustanja, a kod jednog bolesnika smo izveli novu endovaskular-
nu proceduru zbog pojave endolika tipa I. ZakljuCak. Endovasku-
larno lecenje aneurizme supklavijalne artetije preporucuje se kod
bolesnika kod kojih anatomske karaktetistike same aneurizme
omogucavaju izvodenje iste, a posebno se preporucuju kod viso-
koriziénih bolesnika sa intratorakalnom lokalizacijom aneurizme
radi prevencije komplikacija.

Kljuéne reci:

a.subclavia; aneurizma; aneurizma, ruptura; hirurgija,
vaskularna, procedure; stentovi; graftovi; prognoza;
mortalitet.
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Introduction

Subclavian artery aneurysm (SAA) is a rare disease,
thus it represents only 0.1% in relation to all other aneurysms
of the aorta or peripheral arteries " . Possible complications
of SAA are rupture, distal embolization, compression and
thrombosis, and therefore should be considered for surgical
treatment °. Atherosclerosis is the most common cause of
these aneurysms. Other causes that can lead to SAA are: tho-
racic outlet syndrome, degenerative connective tissue disor-
ders, infection and trauma. The only way to treat SAA was
open, surgical aneurysm reconstruction, until the appearance
of stent-grafts and endovascular reconstruction. Open surgi-
cal procedure in the treatment of SAA depends on whether
aneurysm affects the intrathoracic or extrathoracic segment
of the artery *. For endovascular reconstruction of SAA loca-
lization of aneurysm is not so important but it is very impor-
tant that aneurysm has adequate anatomical characteristics
for the endovascular procedure. That means that SAA has
adequate proximal and distal zone for stent-graft fixation.

Methods

We reported our single-center experience with endovas-
cular treatment of 6 SAAs in the period January 2009 — De-
cember 2013. Four aneurysms were at extrathoracic location,

while two of them were intrathoracic. Most of them were
asymptomatic. Symptoms were present in two patients, com-
pression and chest pain in one, and massive hemorrhage and
chest pain in another one (Figure 1).

We preferred the Viabahn endoprosthesis (W.L. Gore,
Flagstaff, USA) for endovascular repair in 5 cases. In one ca-
se, we covered the origin of the left subclavian artery with
thoracic stent graft (TAG 3110, W.L. Gore, Flagstaff, USA)
and after that we put two coils (Azur 35 Helical Hydrocoil
10 mm, Terumo, Tokyo, Japan) in the proximal part of the
subclavian artery because the aneurysm did not have enough
proximal neck (Figures 2 a and 2 b).

Under the local anesthesia we combined the transfemo-
ral approach to endovascular treatment with the transbrachial
approach to put the diagnostic catheter.

The follow-up period was from 3 months to 3 years. The
patients were monitored postoperatively by physical
examination, doppler ultrasonography at 3-, 6- and 12-month in-
tervals, and once yearly thereafter. Control computed
tomography (CT) angiography was performed in the patients af-
ter the first year of operation or more often if there was a need.

Results

Six presented patients were between 72 and 84 years
old (five males and one female). All aneurysms were athero-

= -

Fig. 2 — A) Short neck of subclavian artery aneurysm; B) Control computed tomography shows good position of

the thoracic stent- graft covered origin of the subclavian artery and coils into the proximal part of the subclavian artery.
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sclerotic true aneurysm. The diagnosis was established using
CT angiography and duplex ultrasonography of the aortic
arch and branches. The diameter of SAA ranged from 3.6 cm
to 12 cm (mean 5.2 cm).

The most common comorbid conditions in the presen-
ted patients were: arterial hypertension, coronary artery dise-
ase, cerebrovascular insult, chronic cardiomyopathy, diabetes
mellitus, peripheral arterial occlusive disease and chronic ob-
structive pulmonary disease. All the patients in our group
were active smokers. It is interesting that none of the patients
in our group had no medical history of aneurysmal aortic di-
sease, nor a peripheral artery aneurysm. Medical history of
the patients showed no chest injury, nor other types of trau-
ma in the subclavian artery region (Table 1).

There was no operative mortality, and the early patency
rate during the first tree months was 100%. During this
follow-up period there was no need for open reconstruction
of SAA and there were no complications such as stent graft
thrombosis or distal embolization and ishemia.

During follow-up period of 3 years, one patient died of
heart failure and another one required endovascular reopera-
tion due to endoleak type I (Figures 3a and 3b).

Discussion

Elective surgical repair is mandatory for subclavian
aneurysms, even when asymptomatic, because they tend to in-
crease in size with increased risk of rupture, thrombosis, distal
embolization and compression of surrounding structures.

Although aneurysms of SAA are rare, potential risk of
rupture and secondary ischemic complications are complicati-
ons which require surgical treatment. Open repair of SAA,
especially of the intrathoracic segment in patients with previo-
us median sternotomy or lateral thoracotomy, is a technical
challenge with a lot of postoperative complications. Davidovié
et al. * reported a series of 14 patients with SAA treated with
the supraclavicular or trans-sternal approach, depending on
aneurysm location. No mortality occurred and the postoperati-
ve complication rate was 21%. During the follow-up period
one patient required reoperation because he developed
aneurysmal degeneration of a saphenous vein graft.

Endovascular techniques offer a minimally invasive opti-
on especially in high risk patients. Endovascular repair of SAA
have been reported in a small series °. MacSweeney et al. © ap-
pear to be the first to use a stent-graft in endovascular repair of

Table 1
Clinical manifestations and comorbidity of patients with subclavian artery aneurysm (SAA)
Patient Sex Age (years) Loc Symptoms Comorbidity Procedure Patency
1 M 72 1 Compression and CVI, HTA Viabhan 6 months
chest pain
2 M 74 E Asymptomatic HTA, PAOD Viabhan 3 years
3 M 78 E Asymptomatic CAD, DM Viabhan 2 years
4 F 84 1 Massive hemor- CAD,COPD,DM, TAG and 3 months*
rhage HTA coils
5 M 76 E Asymptomatic CMP,COPD,HTA Viabhan 1 year
6 M 75 E Asymptomatic CAD,HTA Viabhan 1 year

M - male; F - female; Loc — localization; I — intrathoracic; E — extrathoracic; CVI - cerebrovascular insult;
HTA - arterial hypertension; CAD - coronary artery disease; DM — diabetes mellitus; CMO - cardiomyopathy;
COPD - chronic obstructive pulmonary disease; PAOD - peripheral artery obstructive disease. *Tree months later,

the patient died with patent graft.

L ¢ 5 =

Fig. 3 — A) Aneurysm of tl;_e subclavian ariry above the previously placed stent-graft with endoleak type I one year
after the first reconstruction; B) Endovascular reoperation with one more placed stent-graft.

Marjanovic¢ I, et al. Vojnosanit Pregl 2016; 73(10): 941-944.
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subclavian artery aneurysm in larger series of patients.

Preoperative  duplex  ultrasonography and CT
angiography are always mandatory for diagnostic and plan-
ning the endovascular treatment of SAA ”®. These diagnostic
procedures are necessary to determine the proximal and dis-
tal neck diameter and proximal and distal landing zone, as
well as to determine approprite the length of the stent-graft.

We preferred a Viabahn stent-graft for endovascular repair
of SAA. Tt is a flexible nitinol stent frame covered internally
with polytetrafluoroethylene (PTFE) graft. The flexibility of the
Viabahn adapted well to the tortuosity of the subclavian artery,
with minimal alteration in the native vessel curvature.

In our series, we successfully treated SAA in five pati-
ents with Viabhan stent-graft. All the patients were treated
with Viabhan stent-graft placed endovasculary as an elective
operation, but there are studies that present emergency stent-
graft repair of SAA with Viabhan due to rupture °. In one pa-
tient with ruptured giant intrathoracic SAA who did not have

an adequate proximal lending zone of the aneurysmal neck,
we placed emergently thoracic stent-graft to cover the origin
of subclavian artery, and after that we put two coils in the
proximal part of the subclavian artery to prevent endoleak
type 1. Amiridze et al. '* have already described the use of
coils for treatment of the subclavian artery pseudoaneurysm
and arteriovenous fistula. But it seems that endovascular tre-
atment only with coils is reserved for pseudo-aneurysm and
small saccular aneurysm.

Conclusion

Endovascular treatment of subclavian artery aneurysm
may be a valuable, less invasive alternative to open surgical
approach. This treatment is especially good for high risk pa-
tients with aneurysm of the intrathoracic part of the subclavi-
an artery. However, long-term results of this technique have
not yet been established.
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Re-evaluating disability assessment in war veterans with

posttraumatic stress disorder

Procena tacnosti dijagnoze invaliditeta kod ratnih veterana sa posttraumatskim
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Abstract

Background/Aim. Sametimes war veterans may tesott to
such strategies as preducing exaggerated symptoms and ma-
lingerating in order to obtain material compensation rights.
The aim of this study was to assess the accuracy of the diag-
nosis of posttraumatic stress disorder (PTSD) on the basis of
which war veterans were entitled to a financial compensation
due to their disability. Methods. The diagnoses of 259 war
veterans were re-evaluated. Veterans were previously diag-
nosed by a psychiatrist on local level, while regional state
medical commission determined the degree of disability and
the right to a financial compensation. A team of experts, con-
sisting of psychiatrists with research experience in the field of
traumatic stress and who were trained to use a structured in-
terview for PTSD, conducted the evaluation of medical data
from veterans’ military records. The diagnostic process was
conducted using the standardized diagnostic interview (Clini-
cian-Administered PTSD Scale — CAPS), after which the di-
agnosis was reaffirmed or reviewed. This influenced disability
status and consequential financial compensation. Results.
There was a remarkable difference between the first diagnos-

Apstrakt

Uvod/Cilj. Ratni veterani ponekad mogu pribegavati preu-
velicavanju simptoma i simuliranju da bi ostvarili pravo na
materijalnu kompenzaciju. Cilj rada bio je da se izvtsi pro-
cena tacnosti dijagnoze posttraumatskog stresnog poreme-
¢aja (PTSP) na osnovu koje su ratni veterani ostvarili pravo
na invalidsku finansijsku kompenzaciju. Metode. Ponovna
procena dijagnoza obavljena je kod 259 veterana rata. Kod
svih veterana PTSP dijagnostikovao je psihijatar na lokal-
nom nivou, a zatim su regionalne lekarske komisije
odredivale stepen invalidnosti i pravo na finansijsku kom-
penzaciju. Ekspertski tim psihijatara sa istrazivackim iskust-
vom iz oblasti traumatskog stresa i obrazovanih za

tic assessment of PTSD, conducted by the psychiatrists on
local level, and the second evaluation conducted by the team
of experts. In more than half of 259 veterans (52.1%) diag-
nosed with PTSD in the first assessment the diagnosis was
not confirmed. The diagnosis was confirmed in 31.7% of vet-
erans. Those veterans who were diagnosed with lifetime
PTSD (7.3%) should also be treated as accuratelly diagnosed.
This means that a total of 39% of the diagnoses were accu-
rate. The rest (8.9%) were diagnosed with other diagnoses,
but not PTSD, as was the case in the initial assessment. Con-
clusion. The possibility for war veterans to obtain the right
to disability and financial compensation due to a diagnosis of
PTSD might interfere with the proper diagnostic assessment
and thus the treatment outcome. During the procedures for
the obtention of these rights, exaggeration or simulation of
symptoms are common. The quality of the diagnostic as-
sessment of PTSD can be improved by applying evidence-
based standardized procedures.

Key words:
veterans; stress disorders, post-traumatic; work
capacity evaluation; socioeconomic factors.

koriscenje strukturisanog intervjua za PTSP, vrsio je pro-
cenu svih medicinskih nalaza i podataka iz vojne evidencije
ratnih veterana. Dijagnosticka procena vrsena je primenom
strukturisanog dijagnostickog intervjua za PTSP [(Clinician-
Adpinistered  Post-Tranmatic Stres Disorder — PTSD  Scale
(CAPS)] nakon cega je potvrdivana ili revidirana dijagnoza,
§to je uticalo i na promenu statusa invalidnosti i efekata
kompenzacije. Rezultati. Nadena je znacajna razlika iz-
medu prve dijagnosticke procene PTSP koju je izvtsio psihi-
jatar na lokalnom nivou i druge procene, koju je izvrsio
ekspertski tim psihijatara. Od 259 ispitivanih veterana, di-
jagnoza PTSP nije potvrdena kod vise od polovine (52,1%).
Dijagnoza je potvrdena kod 31,7% veterana, a kod 7,3%
postavljena je dijagnoza prebolovanog PTSP, sto znaci da su
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E-mail: ems kinshasa danilo@yahoo.com
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i oni ta¢no dijagnostikovani tokom prve procene, tako da je
dijagnoza potvrdena kod 39% veterana. Kod ostalih veter-
ana (8,9%) dijagnostikovani su drugi mentalni poremecaji a
ne PTSP, kao sto je bio slucaj kod prve dijagnosticke pro-
cene. ZakljuCak. Mogucnost da ratni veterani ostvare fi-
nansijsku kompenzaciju i pravo na invaliditet zbog dijag-
noze PTSP moze da remeti adekvatnu dijagnosticku pro-
cenu, a time 1 ishod lecenja. U toku procesa za ostvarivanje
ovog prava cesto se moze uociti prenaglasavanje ili simu-

lacija simptoma. Iz studije se moze zakljuciti da se kvalitet
dijagnosticke procene PTSP i posledi¢na invalidnost mogu
poboljsati primenom standardizovane dijagnosticke procene
zasnovane na dokazima.

Kljucne reci:

veterani, ratni; stresni poremecaji, posttraumatski;
dijagnoza; sposobnost, radna, ocena; socioekonomski
faktori.

Introduction

War in former Yugoslavia (1991-1995) is a paradigm
of traumatic experience which has led to a severe disruption
in mental health not only in war veterans, but also in refuge-
es and the entire population "% Research of effects of the air
bombing of Federal Republic of Yugoslavia (FRY) in 1999
by NATO forces conducted on 434 civilians has shown that
it is in fact personality characteristics that bear a much grea-
ter influence on the prediction of traumatic reactions rather
than the intensity of experienced stress °.

Clinical experience with posttraumatic stress disorder
(PTSD) diagnosis has shown, however, that there are diffe-
rences among individuals regarding the capacity to cope
with catastrophic stress. Therefore, while most people
exposed to traumatic events do not develop PTSD, others
develop full symptoms of the disorder. Such observations
have prompted the recognition that trauma, like pain, is not
an external phenomenon that can be completely objectified.
Like pain, the traumatic experience is filtered through cog-
nitive and emotional processes before it can be appraised as
an extreme threat. Due to differences among individuals,
the thresholds in trauma patients are also different *. Rese-
arch has consistently shown that PTSD is associated with
impairments in functioning across a number of psychosocial
domains. Such impairments are common among populations
at a high risk for PTSD, such as military personnel involved in
combat °.

Many PTSD veterans seek compensation for the trauma-
tic experience they have been exposed to quite different forms
of benefits: financial compensation, early retirement or other
types of social protection °. Receiving the compensation,
however, raises doubts that traumatized person’s reported le-
vels of distress are motivated by material gain. Therefore,
compensation motive is likely to augment symptomatology
and relates to the concept of “secondary gain”. This is why
PTSD is more connected to law than any other disorder. “Non-
psychiatric” incentives (desire for material gain or desire to
avoid legal responsibility) are present in the legal system and
they put in question the validity of PTSD diagnoses "*.

An issue of special importance is delayed PTSD. Rese-
arches show that these cases are often connected to symptom
exaggeration and malingering in order to obtain material
compensation rights "',

The aim of the study was to re-evaluate initial PTSD
diagnoses set on local level.

Methods

At the request of the Ministry of Labor and Social
Policy which was verifying the validity of disability retire-
ment schemes obtained due to a PTSD diagnosis, team of
expert psychiatrists from the Clinic for Psychiatry of the
Military Medical Academy (MMA) in Belgrade reevaluated
the initial PTSD diagnoses. The obtained results were then
compared.

The study included 259 veterans from the entire Serbian
territory, who participated in former Yugoslavia wars from
1991 to 1995 and in the NATO bombing in 1999. All of
them were diagnosed with PTSD by a psychiatrist on the lo-
cal level, while a regional medical commission determined
the degree of disability on the basis of which veterans obtai-
ned the right to a financial compensation and early retire-
ment due to disability. Until the second diagnostic asses-
sment their invalidity lasted on the average [mean + standard
deviation (SD)] 7.8 + 2.8 years (range, 0—19 years). Re-
evaluation of the diagnosis was conducted at the Psychiatric
Clinic of the MMA between the 2010 and 2013. A team of
experts consisted of military psychiatrists with clinical and
research experience in the field of traumatic stress and who
were also educated to use Clinican-Administered PTSD Sca-
le (CAPS). Sociodemographic data on marital and family
status, education and the social and professional functioning
before and after the war was collected through a clinical
interview, as well as data on physical and mental health. Ve-
terans’ medical records were thoroughly examined, with a
special emphasis on data regarding veterans’ war participati-
on and above all their traumatic war experiences. The diag-
nostic assessment of PTSD was done in accordance with the
DSM-IV classification of mental disorders because a structu-
red clinical interview CAPS based on this classification was
used '> . The results were presented through descriptive sta-
tistics (average and median values), paired sample t-test, ta-
bular representations and the use of the appropriate statistical
software tools.

Results

The group of 259 war veterans was examined, all male,
with the mean age (+ SD) of 43.8 £+ 8.7 years. Most of them
participated as reserve soldiers (91.5%), were married
(84.6%) and had secondary level education (83%). As for
their employment status, 52.9% were employed, 27.4%
unemployed and 11.6% retired. The majority of veterans par-

Samardzi¢ RM, et al. Vojnosanit Pregl 2016; 73(10): 945-949.
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ticipated in the war during NATO bombing (54.1%),
followed by the participants of 1991-1995 wars (21.2%), and
only 9 (3.5%) of them participated in both wars. The number
of PTSD diagnoses after the first diagnostic assessments
conducted by the psychiatrists on the local level is
remarkably different from the ones set by the team of experts
who conducted re-evaluation. Namely, all 259 subjects were
diagnosed was PTSD in the first assessment. The diagnosis
was confirmed in 31.7% of veterans. Given that additional
7.3% of them were diagnosed with lifetime PTSD, it means
that 39% in total had correct diagnosis. More than half
(52.1%) of veterans have not had their diagnoses confirmed
(the rest are 39% with the confirmed diagnosis, and 8.9%
having other disorders). Mean CAPS intensity score (= SD)
was 57.2 £ 12.6 for current PTSD and 45.2 + 7.7 for lifetime
PTSD (Table 1). After looking into complete medical re-
cords of 105 study participants, the average rate of attendan-
ce of medical appointments was calculated for the period
prior to and after establishing their eligibility for disability
status. It was found that the average attendance rate had
dropped significantly after veterans obtained rights to finan-
cial and disability compensation [mean + SD (after/before) =
1.5+4.4/11.8 + 10.6; t04y=9.11, p < 0.01].

sing PTSD is more subjective than it is the case with many
other disorders that the United States Department of Veteran
Affairs benefits for .

For compensation purposes, disability is a socially crea-
ted administrative category. Each disability-compensating
scheme is based on the system of rules and the process of as-
sessment. Most systems require medical records documen-
ting physical or mental medical conditions, as well as an ad-
ministrative rating of the severity of that condition in terms
of the loss of ability to work. Compensation is most often
proportional to the loss of potential earnings and depends on
the level of funding set aside for each specific program.

Many of the issues identified can be addressed by a tar-
geted allocation of time and resources needed for a thorough
PTSD clinical examination. This measure will facilitate: more
comprehensive and consistent assessment of veterans’ repor-
ting exposure to trauma; conduct of standardized
psychological testing where appropriate; more accurate asses-
sment of the social and vocational impacts of identified disabi-
lities; evaluation of any suspicious malingering or dissembling
using strategies such as standardized tests (where appropriate)
and clinical face-to-face assessment; more detailed documen-
tation of claimant’s condition to inform rater’s decision and an

Table 1

Posttraumatic stress disorder (PTSD) diagnosis reassessment and
Clinician-Administered PTSD Scale (CAPS) intensity score in 259 veterans

Diagnosis Veterans CAPS intensity score
£ n (%) %= SD

Non-diagnosed 135 (52.1)

Current PTSD 82 (31.7) 57.2+12.6

Lifetime PTSD 19 (7.3) 452+7.7

Other diagnoses 23 (8.9)

Total 259 (100)

X — mean; SD — standard deviation.

Discussion

The results of this study show a remarkable
inconsistency in diagnostic assessment of PTSD conducted
by the two separate groups of psychiatric specialists. War ve-
terans, all 259 of them, have been first diagnosed by
psychiatrists on the local or regional level, while the second
re-evaluated, diagnosis was rendered by the team of experts
at the MMA. The aim of this re-evaluation was to establish
the presence of the PTSD diagnosis, determine the severity
of PTSD symptoms, and establish a logical relationship
between the exposure to military stressors and PTSD
symptomatology. The PTSD diagnosis was confirmed in 82
(31.7%) of the participants, whereas 19 of them (7.3%) were
diagnosed with the lifetime type of PTSD.

Determining the ratings for mental disabilities in gene-
ral and for PTSD specifically is more difficult than for other
disorders because of the inherently subjective nature of re-
porting the symptoms. In particular, compensation claims for
PTSD have attracted attention because of the increasing
numbers of claims in recent years and also because diagno-

informed, case-specific determination of whether re-
examination is appropriate and, if so, when; evaluation of in-
ter-rater reliability and generate information that can be used
to promote the accuracy and validity of ratings °

In most part, the inconsistency found in this study is
owed to the fact that the second diagnostic procedure invol-
ved a standardized, structured interview, unlike the initial di-
agnosis. The most recent studies suggest that, although many
PTSD compensation and pension examiners note the impor-
tance of testing and are concerned about exaggeration or out-
right malingering of PTSD symptoms, the overwhelming
majority of them are not using standardized,
psychometrically sound assessment instruments to assess
PTSD in their examinations for compensation '°. The second
reason is the inadequate or insufficient overview of collateral
information obtained from military files, on the basis of
which one can confirm or question the severity of traumatic
events that preceded the development of the disorder. Many
veterans with PTSD diagnosis were not actually exposed to
traumatic stressors of war, did not participate in combat, and
some did not even witness any traumatic events whatsoever.
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Page 948

VOJNOSANITETSKI PREGLED

Vol. 73, No. 10

Similar study results have been found in Croatian and Ame-
rican war veterans, where it became clear that the diagnostic
process involved the use of a structured diagnostic procedure
and an insight into the military files *. For 32% of war vete-
rans who were treated in hospital conditions, their files
showed no record of any participation in combat or exposure
to other severe war stressors ' .

Apart from the abovementioned causes regarding struc-
tured interviews and military files, it is also possible that the
initial group of psychiatrists did not pay enough attention to
the effects of secondary gain. Patients’ exaggeration of re-
ported symptoms can also influence the psychiatrist into ren-
dering the false positive diagnosis. Thus, exercising the legal
right to compensation leads to a doubt regarding the trauma-
tized person’s reported level of distress and whether or not
the patient was motivated by financial gain ' "°.

This doubt is augmented by the presence of the so-
called “compensational neurosis”, a phenomenon firstly re-
cognized in victims of railway accidents, whose ailments ne-
ver had any organic basis. After the First World War the
possibility of early retirement due to “shell shock” was often
questioned, as it was apparent that this caused symptoms to
be exaggerated. This lead to a proposition that in future war
situations this disorder would not be financially compensa-
ted, which did happen eventually in Germany after the Se-
cond World War. It was claimed that, as soon as trial was
over, symptoms of the so-called “compensational neurosis”
in patients disappeared. This oversimplified claim was
eventually discredited »°.

The augmentation of psychiatric symptomatology is in-
deed motivated by the possibility of obtaining different
forms of compensation. However, the very act of attending
trial can aggravate the primary PTSD symptoms and cause a
re-traumatization process. The demand that PTSD patients
express and relive their trauma history prevents the characte-
ristic efforts to avoid speaking and/or thinking about it. This
can in turn lead to the revival of intrusive thoughts and high
irritability. The anamnestic process comprises various di-
lemmas for forensic experts looking into PTSD. However,
the well-known tendencies of patients’ avoidance of painful
past experiences lead to symptoms that are actually present
to be unrightfully neglected.

On the other hand, a direct research into the diagnostic
criteria of PTSD can motivate the patient to give a series of
answers to direct and suggestive questions that would lead to
an easy diagnosis *'. After the diagnostic criteria have beco-
me available through medical publications and word of mo-
uth, there is little that can be done to prevent a motivated in-
dividual with a compensation goal to understand exactly
which symptoms need to be reported in the attempt to be di-
agnosed with PTSD.

Our study show that there is high probability that vete-
rans who sought psychiatric aid were indeed motivated by fi-
nancial gain, which was apparent in the number of visits they
made to their doctor until they received clearance for financial
gain. The second possible cause of discrepancy between the
two psychiatric assessments is the time lapse between them.
The re-evaluation was done between 2010 and 2013, whereas
the initial assessment in most cases was immediately after the
wars of 1991-1995 and 1999. The severity and course of
PTSD change over time, with some studies proving that as
many as 50-60% patients reach full recovery > *. In this
study we have found that only 19 veterans (7.3%) had lifetime
PTSD, which confirms the conclusion that the majority of
study participants were motivated by financial gain not becau-
se their mental health was impaired, but because of the very
fact that they had participated in the war.

Conclusion

The inconsistent psychiatric diagnostics of PTSD may
be the consequence of differences or inadequacies in the dia-
gnostic process. Objective evaluation of this disorder in war
veterans needs to involve, first and foremost, assessment of
war stressors they have been exposed to, and analysis of ad-
ditional information in their military files. For valid asses-
sment of the presence (and severity) of the symptoms, raters
need to apply structured standardized interviews and/or as-
sessment scales. They should also be aware of the fact that
assessments of functionality and/or disability are often under
the threat of false positives led by patients’ exaggeration mo-
tivated by material benefits. For PTSD to be diagnosed
definitively and correctly, it is crucial to merge all the asses-
sment factors into the coherent diagnosis.
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Introduction

Acute dyspnea is a very common cause of hospitalisation,
especially in intensive care units, and it can be precipitated by
heart failure, exacerbation of chronic obstructive pulmonary di-
sease, pulmonary embolism, pleural effusions and many other
causes. The differentiation of cardiac from non-cardiac causes of
dyspnoea poses a huge clinical challenge, since an accurately es-
tablished diagnosis is the precondition for an adequate therapy,
as well as for disease prognosis .

Lung ultrasound exam in intensive care unit patients

Chest radiography (RTG) is used as a regular diagnostic
procedure for most patients in intensive care units. It involves
the use of a portable X-ray device, which produces limited
quality images, especially in recumbent patients. Another option
for evaluating lung conditions is computed tomography (CT),
which entails the transportation of patients, who are often de-
pendent on mechanical ventilation, and their exposure to strong
doses of ionising radiation.

Ultrasound diagnostics is commonly employed for intensi-
ve care patients, especially echocardiography, abdominal and
vascular ultrasound. Air-filled organs, such as the lung, reflect
ultrasound waves badly, which has led to lungs being excluded

from the ultrasound diagnostics repertoire. The only structure
visible in healthy lungs is the pleura, which is visualised as a
hyperechoic horizontal line, moving synchronously with the
lung during respiration. Conversely to healthy lungs, in patholo-
gical conditions such as pneumonia, heart failure, acute
respiratory distress syndrome (ARDS), pulmonary fibrosis and
others, the volume of air in the lungs decreases, which leads to
the appearance of various images (artefacts), based on which the
pathological process is diagnosed °.

Chest ultrasound enables relatively easy and quick de-
tection and diagnosis of various lung abnormalities, more
reliably than radiography. Moreover, the examination is
inexpensive, infinitely repeatable and it is conducted at the
bedside with a portable ultrasound device. As a result, pati-
ents are spared from being exposed to ionising radiation, or
to contrast dye potentially damaging to the kidneys, from al-
lergies and transportation to remote hospital wards for CT
scans. Despite all of these advantages, ultrasound-based dia-
gnostics of lung diseases is still not sufficiently employed in
intensive care units, except for detection of pleural effusions.
One of the possible reasons for that could be found in the
required training of physicians, which takes several months,
since the image quality and, consequently, the diagnosis
strongly depend on the experience of a person performing
the scan *°.
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Lung ultrasound in decompensated heart failure

In patients with heart failure, fluids are typically accu-
mulated in the lungs and the most common sign of this in an
ultrasound scan is the appearance of B-lines (Figure 1). They
are long, vertical, hyperechoic lines shaped like sun rays or
comet tails. They extend from the pleura towards the inside
of the lung and they move synchronously with respiration,
i.e. with lung sliding. B-lines erase the physiological A-lines
— bright echogenic lines, about 2 cm long, which run parallel
to the pleura and indicate normal lung structure *”.

Fig. 1 — Lung ultrasound of a patient with dilated cardiomyo-
pathy and pulmonary oedema. One field of view shows at least 3
B-lines, spreading throughout the lung, while the distance be-
tween them is decreased to 3 mm, or they fuse together.

B-lines appear as the consequence of accumulated fluid
in the interstitial space, i.e. in interlobular septa. The distance
between them is about 7 mm, which is the normal distance
between interlobular septa. They correspond to Kerley’s B-
lines visible in the chest X-ray associated to heart failure, i.e.
horizontal lines at the lung periphery, which also indicate in-
terlobular septal thickening (Figure 2).

Fig. 2 — Chest radiograph of the same patient, showing Ker-
ley’s B-lines — short horizontal lines at the lung periphery,
caused by interlobular septal thickening.

The number of B-lines is proportional to the degree of
pulmonary congestion. Occasionally, they can also be seen in
healthy lungs, two B-lines in one field of view at the most,
usually at the bases of the lungs. In pulmonary oedema — the
most severe form of heart failure, B-lines are multiple,
extending throughout the entire lungs, with the distance
between them shrinking from 7 mm to 3 mm, or they fuse

together. B-lines are very reliable in diagnosing pulmonary
oedema — equally reliable as the brain natriuretic peptide
(BNP). In addition, B-lines are a significant indicator of he-
art therapy failure, since they disappear very shortly after the
use of diuretics or after haemodialysis *°.

For establishing a differential diagnosis of pulmonary oe-
dema from pneumonia or ARDS, in which B-lines also appear,
the differentiating indicator is pleural sliding, i.e. the sliding of
the parietal and visceral pleural layers against each other during
respiration, which is not detected in other diseases. In the condi-
tions of heart failure, there is pleural effusion, usually posterola-
teral, which cannot be detected by radiography in its early sta-
ges, i.e. when its volume is smaller than 100 mL, whereas it is
fairly easily identifiable by ultrasound ".

The appearance of B-lines is very important for a diffe-
rential diagnosis of dyspnoea, i.e. for distinguishing heart
failure from chronic obstructive pulmonary disease (COPD),
in which there are no B-lines. These artefacts can also be
used for prognosis purposes — stress test called “alveolar-
capillary stress echo” refers to monitoring the appearance of
B-lines during stress, which effectively assesses the left ven-
tricular systolic function. The appearance of B-lines that
were absent before the test indicates a serious disorder of the
systolic or diastolic function of the myocardium, as well as
very substantial heart valve abnormalities, and calls for im-

. . . 11
mediate intervention

Lung ultrasound in chronic obstructive pulmonary
disease (COPD)

The second most common cause of acute dyspnoea in
intensive care units is COPD. Lung ultrasonography reveals
only A-lines, which are part of a normal ultrasound finding,
as well as the usual pleural sliding, with no B-lines or other
artefacts '>. Apparently, ultrasonography of COPD patients
produces practically normal findings (Figure 3).

VMA K. za urgentnu med. C5-1/Abd Vasc

Fig. 3 — Chest ultrasound of a patient with cronic opstructive
pulmonary disease (COPD). The scan shows normal A-lines;
pleural layers are sliding over each other; there are no B-lines.

Ultrasound evaluation of pneumonia

Ultrasound diagnosing of pneumonia is based on the
two types of criteria, parenchymal and pleural.

Risti¢-Andelkov A, et al. Vojnosanit Pregl 2016; 73(10): 950-955.
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Parenchymal abnormalities occur due to the inflow of
fluid into alveoli as the result of the inflammation process, lea-
ding to the decrease of the content of air in them, i.e. to conso-
lidation. As the result, lung tissue resembles the liver and this
phenomenon is known as “lung hepatisation” (Figure 4).

TISOS MIL2
WMA Kl z8 urgentnu med. C5-10Abd Vasc

Fig. 4 — Pneumonia — parenchymal abnormalities in chest ul-
trasound and computed tomography (CT) scan:
images reveal consolidation (alveoli are filled with fluid), as
well as hepatisation — the lungs look like the liver; B-lines
are visible in the inflammation area.

B-lines can be seen in the inflammation area, localised
in one part of the lung, as opposed to pulmonary oedema,
where B-lines are diffused. Sometimes it is possible to detect
the “lung pulse”, i.e. the transfer of heart contractions on the
lungs due to lung parenchyma consolidation > '*. The scan
may also show the “air bronchogram”, i.e. the bronchial
walls have thick end, so the bronchi are visualised as bran-
ching white lines in the longitudinal section, or as lentil-sized
hyperechoic circles of few millimetres in diameter in the
transverse section (Figure 5).

C5-1/Abd Vasc

Fig. 5 — “Air bronchogram” — thickened bronchial walls
in longitudinal and transverse sections
(hyperechoic circles and lines).

Pleural abnormalities include the occurrence of pleural ef-
fusions. Sometimes the amount of fluid in the pleural space is so
large that one gets the impression that lung tissue is swimming
in the effusion. The pleura is inflamed, thickened and missing
one of the key features of healthy lungs — the sliding of the pari-
etal over the visceral pleura during respiration .

Ultrasound in diagnosing pneumothorax

In intensive care units, pneumothorax is most
commonly detected among patients with lung injury or as the
complication of subclavian vein puncture for administration
of parenteral therapy (Figure 6). Thoracic ultrasound has the
same sensitivity as CT in diagnosing pneumothorax (95%),
while RTG sensitivity is much smaller (75%). Examination
is conducted with a high-frequency linear transducer, positi-
oned in the third or fourth intercostal space bilaterally, along
the midclavicular line, since pleural air collects in the non-
dependent zones of the lung. Scanning is continued laterally
along the anterior or midaxillary lines because of the
possibility of partial pneumothorax '°.

Fig. 6 — Chest and heart RTG — pneumothorax.
The right lung has collapsed as a result of pleural air.

It is indicative that there is no lung sliding, i.e. the mo-
vement of the visceral and parietal pleura. A-lines are visible
just as in the scan of healthy lung tissue. There are no B-lines
whatsoever, since the parietal and visceral pleural layers are
divided by air, while the presence of a single B-line, as well
as of lung sliding, rules out the possibility of pneumothorax.

The M-mode scan produces the “stratosphere sign”, i.e.
horizontal lines appear both above and below the pleura, re-
sulting from ultrasound reverberation due to the presence of
pleural air. Another specific sign of pneumothorax is the
“lung point”, which refers to the transition point between the
normal lung pattern and pneumothorax '’. At this point, in a
two-dimensional image, lung sliding alternates with the ab-
sence of lung sliding (Figure 7).
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pleural line

Fig. 7 — Pneumothorax diagnosed by ultrasound the two-
dimensional image on the left shows A-lines, with no
lung sliding or B-lines. On the right, the M-mode shows
the “stratosphere sign” or the “barcode sign” — horizon-
tal lines under the pleura, as a result of the presence of
air in the pleural space.

Ultrasound in diagnosing acute respiratory distress
syndrome

Acute respiratory distress syndrome is a severe
inflammatory lung condition that leads to diffuse damages
to alveolar epithelium and vascular endothelium, increasing
their permeability, as well as to pulmonary oedema and
acute hypoxia. This condition is diagnosed by lung ultraso-
und with 98% sensitivity and 88% specificity, almost the
same as in CT and much higher than in radiography.

Examination findings are quite diverse: zones domina-
ted by B-lines alternate with areas of lung consolidation
due to inflammation and atelectasis, and with zones of
normal lung parenchyma (Figure 8). B-lines are diffusely
distributed in the lung and are typically visible in the poste-
rior chest, influenced by the gravity. They are caused by
the interstitial oedema resulting from increased alveolar-
capillary membrane permeability '*.

‘w?"."-.

The pleura has thickened to more than 2 mm, it is ir-
regular, and there are zones of subpleural lung consolidati-
on. The occurrence of pleural effusions is very frequent.
Lung sliding is missing, as is the lung pulse, which is a
very indicative sign.

It is very important to differentiate ARDS from cardi-
ogenic pulmonary oedema. Diffuse B-lines are visible in
both of these conditions; in ARDS, however, B-lines alter-
nate with zones of lung consolidation and zones of normal
lung tissue. In addition, the pleura in ARDS thickens and
the sliding of its layers cannot be perceived, whereas these
signs are absent in heart failure. Moreover, in left ventricu-
lar insufficiency, effusions are more frequent and usually
larger

Lung ultrasound in diagnosing pleural effusions and
in guiding thoracentesis

A typical indication for thoracic ultrasonography is pleu-
ral effusion. Under the influence of gravity, fluid collects in
lower and posterior regions of the lung, so these zones should
certainly be scanned during an examination. When a patient is
in supine position, a low-frequency (cardiac or abdominal)
transducer is placed on the posterior axillary line, above the
diaphragm, with the orientation marker pointed cephalad. The
scan usually starts from the diaphragm upwards.

Ultrasound allows us to distinguish effusions from ele-
vated diaphragm, tumour, atelectasis or consolidated lung
parenchyma, which is sometimes unfeasible through chest X-
ray or auscultation. This examination has multiple benefits:
pleural effusion diagnosis; effusion volume assessment; pro-
visional identification of the content of effusion; ultrasound
can be used as guidance in pleural puncture .

Pleural effusion is visualised as a hypoechoic or anechoic
space between the two pleural layers, often with a zone of lung
consolidation visible underneath it — atelectasis, resulting from
compressive effect of effusion and disappearing if effusion is
evacuated. If effusion is small, it is the consequence of the pat-
hological process in the lungs (inflammation, tumour) and the

WMA KL 28 urgeninu med.  SS-1AADuR

Fig. 8 — Acute respiratory distress syndrome (ARDS) — chest radiograph on the left and ultrasound on the right:
consolidation zones alternating with zones of normal lung parenchyma and zones with fluid in the interstitial tissue.
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consolidation zone also remains after the pleural puncture. If the
pleura and the effusion are scanned in M-mode, the resulting
image shows the “sinusoid sign”, i.e. the undulating movement
of the visceral pleura and the lung during respiration (Figure 9).

TISO.7T MI14
S8-11Adult

Fig. 9 — Pleural effusion: above is a twodimensional image
showing compressive atelectasis of the lung;
bellow is an M-mode image showing the “sinusoid sign”, i.e.
the undulating movement of the lung and visceral pleura.

Ultrasonography enables differentiation between diffe-
rent types of effusions: transudate is visualised as an anecho-
ic, dark, homogeneous space; exudate generates a stronger re-
flection, it is heterogeneous, fibrinous, often with visible pleu-
ral septa creating pockets; hemothorax has a strong reflection,
it is heterogeneous and often contains small pieces of tissue,
although it may also be anechoic if it is of recent onset.

Ultrasound can be used as a guide in thoracentesis,
especially in cases where puncture was previously unsucces-
sful. It is convenient because it prevents injury of the liver on
the right side, or the spleen and kidneys on the left side,
while the patient is sitting or in semi-recumbent position.
The thickness of the effusion needs to be at least 1 cm for a
pleural puncture, and it is made at the point where the effusi-
on is thickets *'**.

Conclusion

Lung ultrasound is a new domain of ultrasound-based di-
agnostics, which has gained popularity in the past 15 years. The
key aspect in the development of this technique is the detection
of abnormalities in lung parenchyma, in addition to its tradi-
tional use for diagnosing and evacuating pleural effusions. It is
exceptionally useful in intensive care units for differentiating
cardiogenic pulmonary oedema from acute lung conditions such
as acute repiratory distress syndrome, pneumonia, chronic ob-
structive pulmonary disease, pneumothorax and pulmonary em-
bolism. Examination is done at the bedside, using a minimum of
equipment; it is simple, harmless and inexpensive. In the future,
thoracic ultrasonography may also find application in other ar-
eas including cardiology, pulmonology, dialysis, or as part of the
out-of-hospital emergency medical service.
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Hereditary hemorrhagic telangiectasia with bilateral pulmonary
vascular malformations — A case report

Nasledna hemoragijska teleangiektazija sa obostranim plu¢nim vaskularnim

malformacijama
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Abstract

Introduction. Hereditary hemorrhagic telangiectasia (HHT)
also known as Osler-Weber-Rendu syndrome is an autosomal
dominant disease that occurs due to vascular dysplasia associ-
ated with the disorder in the signaling pathway of transforming
growth factor B (I'GF-). The clinical consequence is a disot-
der of blood vessels in multiple organ systems with the exis-
tence of telangiectasia which causes dilation of capillaries and
veins, are present from birth and are localized on the skin and
mucosa of the mouth, respiratory, gastrointestinal and urinaty
tract. They can make a rupture with consequent serious bleed-
ing that can end up with fatal outcome. Since there is a disrup-
tion of blood vessels of more than one organic system, the di-
agnosis is very complex and requires a multidisciplinary ap-
proach. Case report. We reported a 40-year-old female patient
with a long-time evolution of problems, who was diagnosed
and treated at the Clinic for Lung Diseases of the Military
Medical Academy in Belgrade, Serbia, because of bilaterally
pulmonary arteriovenous malformations associated with HHT.
Embolization was performed in two acts, followed with nor-
malization of clinical, radiological and functional findings with
the cessation of hemoptysis, effort intolerance with a signifi-
cant improvement of the quality of life. Conclusion. HHT is a
rare dominant inherited multisystem disease that requires mul-
tidisciplinary approach to diagnosis and treatment. Emboliza-
tion is the method of choice in the treatment of arteriovenous
malformations with minor adverse effects and very satisfying
therapeutic effect.

Key words:

telangiectasia, hereditary hemorrhagic; arteriovenous
malformations; lung diseases; hemoptysis; diagnosis;
embolization, therapeutic; treatment outcome.

Apstrakt

Uvod. Hereditarna hemoragijska teleangiektazija (HHT) ili Os-
ler-Weber-Rendu sindrom je autozomno dominantno oboljenje
nastalo usled vaskularne displazije povezane sa poremecajem u
signalnom putu transformiSuceg faktora rasta f (TGF B). Klini¢-
ka posledica jeste poremecaj krvnih sudova u vise organa, sa po-
stojanjem teleangiektazija koje uzrokuju dilataciju kapilara i vena.
Promene su prisutne od samog rodenja i lokalizovane su po kozi
i mukozi usne duplje, respiratornog, gastrointestinalnog i urinar-
nog trakta; mogu napraviti rupture sa posledi¢nim ozbiljnim kr-
varenjem koje se moze zavrsiti 1 smrtnim ishodom. Kako postoji
poremecaj na krvnim sudovima vise organskih sistema, postav-
ljanje dijagnoze je veoma kompleksno i zahteva multidisciplinarni
pristup. Prikaz bolesnika. Prikazali smo 40-godisnju bolesnicu
sa dugogodisnjom evolucijom tegoba, dijagnostikovanu i le¢enu
u Klinici za pulmologiju Vojnomedicinske akademije u Beogra-
du, zbog bilateralnih pluénih arteriovenskih malformacija udru-
zenih sa HHT. Uradena je embolizacija u dva akta, nakon cega je
doslo do normalizacije klinickog, radioloskog i funkcijskog nala-
za, uz prestanak hemoptizija, intolerancije na napor i uz znacajno
poboljsanje kvaliteta zivota. Zaklju€ak. HHT je retka, dominan-
tno nasledna multisistemska bolest, koja zahteva multidiscipli-
narni pristup u dijagnostici i le¢enju. Embolizacija je metoda iz-
bora u lecenju arteriovenskih malformacija u pluc¢ima, sa neznat-
nim nezeljenim efektima i veoma zadovoljavajudim terapijskim
ishodom.

Kljucne reci:

teleangiektazija, nasledna, hemoragijska; arteriovenske
malformacije; pluca, bolesti; hemoptizije; dijagnoza;
embolizacija, terapijska; leCenje, ishod.
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Introduction

Hereditary hemorrhagic telangiectasia (HHT), also
known as Osler-Weber-Rendu syndrome, is an autosomal
dominant disease with the prevalence of 1/5,000—10,000 in
general population. More common are cases in isolated po-
pulations such as the island Curacao in the Netherlands An-
tilles (1/1,331) with African-Caribbean population, or in iso-
lated regions of the French Alps. The disease is rare with the
population of African-Americans 2.

It is basically a vascular dysplasia associated with di-
sorders in the signaling pathway of transforming growth fac-
tor (TGF) B. TGF-p superfamily of proteins are: TGF B, bone
morphogenic protein (BMP) 9, BMP10 and growth differen-
tiation factor (GDF) 2. In order to transmit the signal, it is
necessary to achieve binding to the type II receptor that acti-
vates — phosphorylates the type I receptor, which further ac-
tivates the complex of small mothers against decapentaplegic
(SMAD) proteins (predominantly SMADI1, SMADS5 and
SMADS). This complex binds to SMAD4 and migrates to
the nucleus where it works as a transcription factor for genes
that play a role in the development, repairing, angiogenesis
and migration of leukocytes.

Five genetic mutations that are responsible for the oc-
currence of HHT are described. The most common is mutati-
on in the endoglin (ENG) gene (9q34) encoding endoglin
(ENG), a glycoprotein predominantly in the TGF B1 recep-
tors on endothelial cells, which results in altered extracellular
part of the proteins — receptors . Activin A receptor type IL
(ACVRL) gene (12q11-14) encodes Alk-1 protein (activin
receptor-like kinase 1) also TGF B1 receptor. In about 80%
of patients with HHT, one of the two mutations is present
and the level of ALK-1 and ENG on the endothelial mem-
brane is reduced. A higher incidence of pulmonary arterio-
venous malformations (AVM) was noted with patients with
ENG mutations, while AVMs of liver are more present in
ACVRLI subtypel.

For the last mentioned above, recent studies suggest the
association of mutations in ACVRL1 with pulmonary arterial
hypertension °. Mutation of the malate dehydrogenase 4
(MADH4) gene encoding SMAD 4, intracellular signaling
protein of the superfamily of TGF receptors occurs in juvenile
polyposis and HHT 7. With this same gene it is described that
the acquired and de novo mutations also cause disease. A cor-
relation between the disease and mutations in the gene loci
5g31 and 7p14 also were proven, but not fully understood "**.

The clinical consequence is a disorder in blood vessels
in multiple organ systems whose clinical presentation sug-
gests the diagnosis of the disease. It is characterized by the
existence of telangiectasia caused by dilation of capillaries
and veins, they are present from birth, localized on the skin
and mucosa of the mouth, respiratory, and gastrointestinal
and urinary tract. Any of these innumerable lesions can make
a rupture, which rarely causes serious bleeding of upper and
lower respiratory, gastrointestinal and urinary tract .

Histologically, the most common are cellular infiltrates
with the appearance of acute neutrophilic inflammation and
vascular capillary dilatation and proliferation °.

According to the Curacao Criteria established in 2000,
the definite diagnosis should be based on at least 3 out of 4
of the following criteria: nose bleeding — spontaneous and
recurrent; mucocutaneus telangiectasia, including the lips,
oral cavity, fingers, and nose; the presence of internal lesions
— telangiectasia AVMs, gastric-intestinal AVMs, pulmonary
AVMs, cerebral AVMs, spinal AVMSs; family history of the
phenomena mentioned above.

The diagnosis is considered possible if 2 criteria are
present, and it is unlikely in the presence of just one criteri-
on " 2. It was found that the same criteria cannot be applied
to children because they generally do not have all the mani-
festations of the disease demonstrated yet.

Nose bleeding and telangiectasis of skin, face and hands
are first signs of the disease and they are present in about
95% of patients with HHT. Pulmonary AVMs are found in
about 15-50% of these patients, in about 30-70% they are
found in the liver, in 10% in the brain and in about 1% in the
spinal canal. Of all the causes of pulmonary AVMs, HHT is
responsible for 70-80% ¥,

Due to the existence of changes in the lips and facial skin,
the differential diagnosis most often suspects Kaposi sarcoma.

In therapeutic terms there is no specific, causal treat-
ment. When it is necessary, antibiotic therapy is prescribed,
compensations of iron and blood transfusion are made,
epistaxis can be treated with laser coagulation, a septoplasty is
applied, as well as intranasal spray with an inhibitor of vascu-
lar growth factor (VGF). Anticoagulant/antiplatelet therapy is
generally avoided due to the potential risk of bleeding, but it is
considered that there are no absolute contraindications for the
same '. Surgical treatment of excision and ligature are signifi-
cant in preventing the sequelae of AVM "%,

Embolization proved to be efficient method with only
minor side effects and rare complications during many years
of follow-up.

The results are evident immediately after the interventi-
on: malformation exclusion from circulation, improving per-
fusion in the remaining lung tissue and the improvement of
oxygenation. Over the longer follow-up after treatment, re-
perfusion occurs in around 10% of patients and the increase
in new small pulmonary AVMs occurs in 15% of cases, ot-
her complications are rare > *'°. Regarding complications,
the choice of embolization materials is very important becau-
se of the possibility that the material breaks off and causes
thrombosis. A relatively new method, which is still being
evaluated, is the use of arteriovenous (AV) occluders for clo-
sure of pulmonary AVM.

Case report

A 40-year-old female patient with the long history of
arterial hypertension, recurrent nose bleeding and occasional
hemoptysis (the last 10 years) was examined in local primary
health care center because of pain in the projection of arches of
the ribs and symptoms of respiratory infection. Chest auscultation
showed a continuous vascular murmur, paravertebrally on the le-
vel of thoracic base. Then the patient was sent to abdominal ul-
trasound and to abdominal multislice computer tomography
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(MSCT), which showed two ovoid formations with the diameter
of 23 mm in the right lower pulmonary lobe, localized
posteriorly next to the pleura with intensive postcontrast activity
of 160 Hounsfield Units (HU). In the left lower lobe, an identi-
cal formation next to the pleura and posterior thoracic wall, with
diameter of 16 mm was found.

The patient was sent to our clinic for further diagnosis.
On hospital admission we found that she had the long history
of hypertension, with difficulties to tolerate physical stress in
the last 2-3 years. She had frequent epistaxis since childhood
and one episode of massive hemoptisis, which were undiagno-
sed because she did not accept further diagnostic procedures.
The family history was positive for nose bleeding and telangi-
ectasis of tongue and mouth with the patient’s mother and a
few other relatives on the mother’s side. There was one case
of death due to pulmonary hemorrhage. It was the patient’s re-
lative, age 16, and because of this the patient showed concern
for her own health and the health of her children. Further trea-
tment included the assistance of a psychologist.

On physical examination, discrete mucocutaneous te-
langiectasia of lips, oral mucosa, tongue, lips, and few on
lower limbs were found (Figure 1).

Auscultatory paravertebrally over posterior thoracic ba-
se we found the presence of tunnel-like continual vascular
murmur. Mild hipoxemia and decreased oxygen saturation
were found.

Laboratory findings revealed microcytic hypochromatic
anemia 4.6 x 10'%/L red blood cell (RBC) [normal value
(NV) 4.5-6.5 x 10'%/L]; mean cell volume (MCV) 75.2 fL
(NV 7696 fL); mean corpuscular hemoglobin (MCH) 25.9
pg (NV 27-32 pg); red blood cell distribution width (RDW)
16.6% (NV 11.5-14.5%); Fe 5 mmol/L (NV 6.6-26
mmol/L).

MSCT contrast pulmonary angiography showed hyperdense
peripheral zones in posterobasal segments of both lungs with the
diameter of 20 x 18 mm for the right and 28 x 14 mm for the left
one. After iv contrast, feeding and drainage blood vessels were
clearly presented (Figure 2).

et

Fig. 2 — Multislice computed tomography (MSCT) contrast pulmonary angiography: a) left lower lobe
arteriovenous malformation (coronal section); b) left lower lobe arteriovenous malformation (sagital section);
¢) right lower lobe arteriovenous malformations (coronal section); d) right lower lobe arteriovenous malformation
(sagital section).
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Screening for other manifestations of the disease was
performed: MSCT angiography of endocranium did not
show brain AVMs and stool testing for occult blood was ne-
gative. Echocardiography findings and morphological fin-
dings were normal, without signs of right heart load and indi-
rect pulmonary hypertension. Based on the clinical course
and performed analysis, the diagnosis was HHT with bilate-
ral pulmonary vascular malformations.

Because of the proven bilateral AVMs in the lung
parenchyma, it was decided to carry out the treatment of em-
bolization. Active therapeutic approach was selected,
pneumoangiography with embolisation of pathological vas-
cular malformations was done in two acts. In the first act,
AVM in the left lover lobe and feeding artery was
successfully embolized with embolisation coils with dacron
tails. This fistula was completely out of circulation.

Control angiography did not show drainage vein, and
there was significantly better perfusion of blood vessels for the

L) b L ENDIE . kel al

Flg 3 — Left lower lobe arteriovenous malformation
catheterization.

left lower lobe (Figures 3-5). After a few days, the embolisati-
on of fistula was performed on the right side of the lungs, but
with partial success. Control angiography showed the presence
of drainage vein. After the patient’s recovery at home, AV
malformation in the right lower lobe was reembolised
successfully (Figure 6). After this intervention, normalization
of clinical findings (the vascular murmur disappeared) and ar-
terial blood oxygen saturation were achieved. Control hospita-
lization after three months, with iron supplementation therapy,
showed a significant improvement in the quality of the pati-
ent’s life: the patient was not bothered with physical exertion,
epistaxis and hemoptysis did not repeat. The patient was
without problems and returned to normal life.

Discussion

After ten years of testing epistaxis, hypertension and
hemoptysis, the patient was diagnosed with HHT or Osler-

Fig. 4 — Left lower lobe arteriovenous malformation
partially embolized.

Fig. 5 — Left lower lobe arteriovenous malformation and feeding vessel embolized, complete out of circulation.
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Weber-Rendu syndrome. MSCT pulmoangiography showed
the existence of AVMs on both sides of the lungs, which was
the cause of hemoptysis. After the disease diagnosing, due to
the extensive changes on both sides of the lungs, the emboliza-
tion was performed in two acts, which excluded malformations
from the circulation and thus perfusion was improved, with
subsequent normalization of gases of arterial blood. The pati-
ent, who had spent ten years with medical problems, was dia-
gnosed, went through embolization, followed by normalization
of clinical, functional and radiographic results, and achieved
termination of problems and a significant improvement in the
quality of life, and most importantly, the possibility of massive
hemoptysis often resulting in death was excluded.

Fig. 6 — Chest x-ray findings: a) before, and b) after embolization.

Embolization is the method of choice in the manage-
ment of AVMs with minor complications.

Conclusion

Hereditary hemorrhagic telangiectasia is diagnostically
undervalued, doctors as well as patients and their families are
not aware of the potential for screening and treatment of this
disease. The consequences can be severe hemorrhage, brain
infarction or death. In the present report, medical history,
examination and insisting on additional diagnostics have led
to the diagnosis of the disease and favorable treatment out-
comes.
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Coexisting diseases modifying each other’s presentation - lack of
growth failure in Turner syndrome due to the associated pituitary

gigantism

Istovremeno postojanje Tarnerovog sindroma 1 gigantizma: atipic¢na klini¢ka
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Abstract

Introduction. Turner syndrome presents with one of the most
frequent chromosomal aberrations in female, typically pre-
sented with growth retardation, ovarian insufficiency, facial
dysmorphism, and numerous other somatic stigmata. Gigan-
tism is an extremely rare condition resulting from an excessive
growth hormone (GH) secretion that occurs during childhood
before the fusion of epiphyseal growth plates. The major clini-
cal feature of gigantism is growth acceleration, although these
patients also suffer from hypogonadism and soft tissue hyper-
trophy. Case report. We presented a girl with mosaic Turner
syndrome, delayed puberty and normal linear growth for the
sex and age, due to the simultaneous GH hypersecretion by pi-
tuitary tumor. In the presented case all the typical phenotypic
stigmata related to Turner syndrome were missing. Due to ex-
cessive pituitary GH secretion during the period while the epi-

Apstrakt

Uvod. Tarnerov sindrom je jedna od najcesé¢ih hromozom-
skih aberacija kod osoba zenskog pola, koja se tipi¢cno mani-
festuje zaostajanjem u rastu, insuficijencijom jajnika, karakte-
risti¢nim crtama lica i drugim razli¢itim somatskim poremeca-
jima. Gigantizam je izrazito retko oboljenje koje nastaje kao
posledica pojacane sekrecije hormona rasta (HR) tokom de-
tinjstva, a pre srastanja epifiznih zona rasta dugih kostiju. Os-
novna klinicka karakteristika obolelih od gigantizma je visok
rast, mada ove osobe tipi¢no imaju i hipertrofiju mekih tkiva i
hipogonadizam. Prikaz bolesnika. Prikazali smo bolesnicu
sa Tarnerovim sindromom, zakasnelim pubertetom i normal-
nim linearnim rastom, nastalim zbog istovremenog postojanja
hipersekrecije HR iz pituitarnog tumora. U tom slucaju, izos-
tajale su sve fenotipske karakteristike tipicne za Tarnerov sin-

physeal growth plates of the long bones are still open, charac-
teristic stagnation in longitudinal growth has not been demon-
strated. The patient presented with delayed puberty and pri-
mary amenorrhea along with a sudden appearance of clinical
signs of hypersomatotropinism, which were the reasons for
secking medical help at the age of 16. Conclusion. Physical ex-
amination of children presenting with delayed puberty but
without growth atrest must include an overall hormonal and
genetic testing even in the cases when typical clinical presenta-
tions of genetic disorder are absent. To the best of our knowl-
edge, this is the first reported case of simultaneous presence of
Turner syndrome and gigantism in the literature.

Key words:

turner syndrome; gigantism; pituitary neoplasms;
adolescent; women; puberty; growth hormone; insulin-
like growth factor I.

drom. Usled pojacane sekrecije HR koji je delovao na otvore-
ne epifizne ploce dugih kostiju, izostao je karakteristican zas-
toj u longitudinalnom rastu. Bolesnica je razvila sliku zakasne-
log puberteta i primarne amenoreje, uz nagli razvoj klinickih
pokazatelja hipersomatotropinizma, $to je i bio razlog za ob-
racanje lekaru u 16. godini zivota. Zakljucak. Svi slucajevi
zakasnelog puberteta koji se manifestuju bez zastoja u rastu,
zahtevaju detaljno hormonsko i genetsko ispitivanje, ¢ak 1 ka-
da ne postoji tipi¢na klinicka manifestacija genetskog obole-
nja. Prema nama dostupnim podacima, ovo je prvi opisani
slucaj istovremenog postojanja Tarnerovog sindroma i gigan-
tizma u literaturi.

Kljuc¢ne reéi:
tarnerov sindrom; gigantizam; hipofiza, neoplazme;
adolescenti; Zene; pubertet; somatotropin; iGF1.
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Introduction

Turner syndrome presents with one of the most frequent
chromosomal aberrations in female that occurs in about 1 per
2,500 newborn girls. For the diagnosis of this syndrome the
presence of characteristic somatic stigmata in phenotypic fe-
males, is coupled with complete or partial absence of the se-
cond sex chromosome, with or without cell line mosaicism .
Typical clinical features are growth retardation, gonadal
dysgenesis and numerous congenital somatic stigmata. In
those cases, in which the diagnosis was not made at birth, it
was determined during childhood or puberty, due to the
growth retardation or primary amenorrhea *.

Gigantism is an extremely rare condition with
approximately 100 reported cases altogether. Gigantism results
from an excessive secretion of growth hormone (GH) that oc-
curs during childhood, while the epiphyseal growth plates of
the long bones are still open. Cases of GH hypersecretion co-
uld originate from a primary pituitary source like somatotroph
adenomas, or could be caused by disturbed regulation or an in-
crease of growth hormone-releasing hormone (GHRH) secre-
tion followed by pituitary hyperplasia. The major clinical fea-
ture of gigantism is growth acceleration. Those patients often
suffer from hypogonadism or delayed puberty, macrocephaly
and soft tissue hypertrophy, hyperhidrosis, headache or
weakness °.

Coexistence of Turner syndrome with pituitary tumors
is extremely rare. As an example of coexisting diseases
modifying each other’s presentation, we presented a girl with
delayed puberty due to the Turner syndrome but with normal
linear growth, for sex and age, due to the simultaneous GH
hypersecretion by pituitary tumor. According to a standard
procedure, written informed consent for diagnostic procedu-
res, as well as for publishing a case was obtained from the
patient.

Case report

A 16-year-old female with a 2-year history of rapid linear
growth, soft tissue hypertrophy, hyperhidrosis, weakness and
primary amenorrhea was referred to our Clinic. She was full

term born, with weight of 2.500 g and length of 51 cm. Her
growth velocity was practically normal until 14 years of age,
when marked growth acceleration (15 cm/year) was noticed
with increasing size of hands and feet. Menarche was absent.
Mental development was quite normal. There was no family
history of tall stature.

Physical examination revealed enlarged hands and feet,
coarse facial features, discrete frontal bossing, mild prognat-
hism and macroglossia. Her height was 171 cm [(height sco-
re + 1.75 standard deviation (SD); 90th for-age percentiles)],
while her weight was 74 kg, with body mass index (BMI) of
25.4 kg/m’. She was normotensive, with heart rate of 80 be-
ats per minute, without signs of organomegaly. She was in
Tanner stage III of puberty with the normal appearance of
external genitalia.

Laboratory data listed in Table 1 revealed increased GH
and insulin-like growth factor-I (IGF-1) levels, according to
the age-adjusted reference range, and prepubertal serum con-
centrations of sex steroids and gonadotropins. The patient
was eucortisolemic and euthyroid with negative thyroid
peroxidase antibody titer. There was no other functional
abnormality of the anterior pituitary. The increased serum
phosphate level of 2.25 mmol/L (the age-adjusted reference
range being 0.97-1.81 mmol/L) was observed. Genetic
analysis pointed at a mosaic karyotype 46,X,der(X)/45,X0O
(45/55%) suggestive of Turner syndrome.

Magnetic resonance imaging (MRI) pituitary scans re-
vealed a hypodense microadenoma of the pituitary gland, on
the right side within the sellar region, with dimensions of 7 x
6.5 x 8.5 mm (Figure 1). Pelvic ultrasonography revealed
normal dimensions of the uterus and ovaries, with thin en-
dometrium and absent ovarian follicles. Ulnar epiphyseal
growth plates appeared open on MRI. Echocardiography
showed normokinetic left ventricle with mild mitral valve
prolapse (MVP). Her bone mineral density was normal. She
was short-sighted. No other endocrine, cardiovascular, renal,
intestinal, hearing or mental disorder could be detected.

The patient underwent transsphenoidal surgery but with
pituitary tumor only partly removed. Postoperative MRI
showed reduced dimensions of previously described pituitary
microadenoma with the rest tissue of 3 mm in diameter. The-

Fig. 1 — Magnetic resonance imaging (MRI) pituitary scans with a hypodense intrasellar tumor on the right side of the
fossa sugesting pituitary adenoma (a — coronal section; b —sagittal section)
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re was also a newly visualized hypodense mass, on the left
side of the pituitary fossa, with dimensions of 3 x 7 mm,
suggesting possible pituitary hyperplasia or multiple adeno-
mas (Figures 2). Unfortunately, this speculation could not be
histologically proven due to the insufficient amount of tissue
material provided at surgery.

Two months after the surgery the patient’s condition
subjectively improved, but with the clinical evidence of mo-
derate hypersomatotropism still present. Circulating levels of
GH and IGF-1 were reduced, but remained above normal and
without suppressibility in oral glucose tolerance test (OGTT)
(Table 1).

Further treatment of Turner syndrome included sex
hormone replacement therapy which was followed with the

there were no reductions of the size of intrasellar masses the
patient was preparing for stereotactic radiosurgery.

Discussion

Observation that coexisting disorders could influence
each other’s clinical presentations is not unusual. However, it
rarely concerns major clinical signs and symptoms.

Cases of Turner syndrome accompanied by pituitary
adenomas are very rare. The search of the MEDLINE database
retrieved only two cases of Turner syndrome accompanied by
acromegaly * °. The association of Turner syndrome with
pituitary hyperplasia verified by histological examination,
unfortunately at autopsy, was published in one case °, with

Mz

Fig. 2 — Postoperative control. Magnetic resonance imaging (MRI) of the pituitary showing reduced intrasellar tumor on the
right side and hypodense mass on the left side of the fossa suggesting possible pituitary hyperplasia or multiple adenomas.

Table 1
Endocrine data in patient before and 2 months after pituitary tumor surgery
P Values
arameter - B
preoperative postoperative normal range

GH (ng/mL) 343 12.6 <114
IGF-1 (mU/L) 1388.0 1141.0 193-731
LH (UL) 209 122 5-20
FSH (UL) 59.84 44.0 5-20
Estradiol (pmol-L) 68.4 70.6 95.5-704.8
Testosteron (nmol/L) 0.66 0.7 <0922
FT4 (prmol/L) 14.65 2041 11.5-22.7
TSH (mU/L) 529 2.875 035-5.5
TPO-Ab (U/mL) 51.7 50 0-€0
Prolactin (mU/L) 195 137 < 380
Cortisol (nm.ol/L) 498.0 515.5 853-459.6

0800 h

1600 h 292.7 3232 64-327.2
ACTH (pmol/L), 0800 h 10.7 52 1.6-139
GH (ng/mL), nadir during OGTT - 6.9 0-1

GH - growth hormone; iGF-1 — insulin-like growth factor; LH — luteinizing hormone;
FSH — follicle-stimulating hormone; FT4 — free thyroxine; TSH — thyroid stimulating hormone;
TPO-AD — thyroid peroxidase autoantibodies; ACTH —adrenocorticotropic hormone;

OGTT - oral glucose tolerance test.

occurrence of regular menstrual bleeding. The patient was
also treated with the long-acting release somatostatin analo-
gue, intramuscularly at monthly intervals over an 18 months
period with the ensuing normalization of biochemical para-
meters of GH secretion and clinical remission. However, as

. . . . . 8
nonfunctioning pituitary microadenoma in two cases B ,

while in two more casesthe presence of prolactinoma was
demonstrated > '°. To the best of our knowledge no case of
Turner syndrome associated with gigantism was reported un-
til now.
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Gigantism results from GH excess that occurs during chil-
dhood when open epiphyseal growth plates allow excessive li-
near growth. Hypothalamic GHRH excess or dysregulation has
been considered to be the most common cause of GH
hypersecretion affecting the pediatric population .

Due to the small number of affected patients, there are
no clearly defined signs and symptoms typical for gigantism.
Nevertheless, the major clinical feature of gigantism is
growth acceleration; these patients can also have coarse faci-
al features, soft tissue enlargement and disproportionately
large hands and feet. Those people also suffer from delayed
puberty or hypogonadism, menstrual irregularity, headache,
weakness, peripheral neuropathy or joint pain >''.

The genetic background for Turner syndrome is highly
variable and includes numerous anomalies of the sex chro-
mosomes. Most of the female patients with Turner syndrome
are the carriers of the “typical” karyotype of 45X; in 10% of
all cases there is a karyotype with isochromosome X [i(Xq)
or i(Xp)], while the rest of the patients are individuals with
mosaic karyotype of 45,X/46,XX ">. The most common cli-
nical features are short stature, gonadal dysgenesis and
insufficiency. Facial dysmorphism, webbed neck, cardiovas-
cular and kidney malformations as well as lymphedema co-
uld also be present. Some patients suffer from cognitive di-
sorders and behavior issues. The absence of puberty with
primary amenorrhea represents one of the most frequent
symptoms of Turner syndrome, although those patients
exhibit spontaneous puberty in 30% and spontaneous
pregnancy in 2-5% of cases. However, the major clinical
sign of the patients suffering from Turner syndrome remains
short stature "%,

In the presented case all the typical phenotypic stigmata
related to Turner syndrome were missing. Beside the discrete
MVP, we were not able to discover any other systemic mal-
formations or anomalies. Also, due to excessive pituitary GH
secretion during the period while the epiphyseal growth pla-
tes of the long bones are still open, characteristic stagnation
in longitudinal growth has not been demonstrated. The pati-
ent presented with delayed puberty and primary amenorrhea
along with a sudden appearance of clinical signs of
hypersomatotropinism, which were the reasons for seeking
medical help at the age of 16. Low serum estrogen levels, in-
creased gonadotropins and karyotype analysis confirmed the
existence of Turner syndrome. Biohumoral markers of
hypersomatotropinism, in the presence of pituitary microa-
denoma and still open epiphyseal growth plates, revealed by
MRI, confirmed the diagnosis of associated gigantism. Si-
multaneous occurrence of Turner syndrome and gigantism
abolished major clinical sign from both conditions — short
stature from Turner syndrome and pronounced growth acce-
leration from gigantism. This could be the reason for relative
delay in diagnosis of these coexisting diseases in our case.

Girls born with Turner syndrome have intrauterine
growth retardation and exhibit growth failure during early
childhood. Slowdown of growth becomes more pronounced
during puberty due to the absence of characteristic peak in
pulsatile secretion of GH and IGF-1. Previously, it was con-
sidered that short stature represents the consequence of redu-

. 12, 13 .
ced spontaneous GH secretion = . Thereafter, it was con-

cluded that estradiol is necessary for the neuroendocrine re-
gulation of pulsatile GH secretion during normal puberty,
and became evident that low daily concentrations of GH in
patients with Turner syndrome was the result of estradiol
deficiency > . However, although estrogen replacement
therapy applied in girls with Turner syndrome during puberty
normalizes daily level of GH in serum, the growth deficit
remains. Therefore, it is concluded that growth defect in the
majority of patients with Turner syndrome is not solely the
result of classical GH deficit .

Pathogenesis of growth failure in patients with Turner
syndrome is not still completely understood. Most of the aut-
hors consider longitudinal growth retardation as the
consequence of GH/IGF-1 resistance, particularly on the
epiphyseal growth-plate level > *°.

Firstly, GH/IGF-1 insensitivity in Turner syndrome was
demonstrated on molecular level. Monocyte-macrophage cells
in peripheral blood of patients with Turner syndrome expressed
lower values of LDL degradation, compared to healthy controls,
alongside with the reduced monocyte-stimulated T-lymphocyte
proliferation and IL-2 secretion. This indirectly showed lower
GH/IGF-1 sensitivity of these cells '. Similarly, skin fibroblasts
from girls with Turner syndrome release significantly lower
amount of IGF-1 and IGF-2 compared to normal fibroblasts .
However, female patients with Turner syndrome treated with
GH alone or in combination with estradiol, have
supraphysiological IGF-1 levels, suggesting the presence of the
mechanism that overcomes IGF-1 resistance '®

On the other hand, GH/IGF-1 resistance may contribute
to the explanation of pituitary tumorigenesis in Turner
syndrome.

Pituitary function is under tight hypothalamic control, me-
diated by the effects of releasing and inhibiting hormones. It has
been proposed that pituitary tumors are derived from an intrinsic
pituitary cell defect leading to monoclonal expansion of a single
transformed cell °. Hypothalamic hormones may have an im-
portant role in promoting the growth of already transformed cell
clones and expansion of small adenomas into large tumors.
However, it is important that chronic GH excess may be capable
to overcome the functional GH resistance causing increase in
circulating IGF-1. Induction of GH-secreting pituitary adenomas
could be the result of GHRH hypersecretion or decreased soma-
tostatin control .

IGF-1 is peripheral hormone helping GH to produce
numerous physiological effects on peripheral tissues, inclu-
ding longitudinal growth. Circulating IGF-1 acts as a negati-
ve feedback regulator of the GH-gene expression. It inhibits
hypothalamic GHRH secretion and acts directly on somatot-
rophs abolishing stimulatory action of GHRH *'. Increased
need of peripheral tissues for larger amount of IGF-1 could
link GH/IGF-1 resistance and GHRH hypersecretion. Similar
mechanism could explain the occurrence of acromegaly in
patient with anorexia nervosa, a psychosomatic disorder cha-
racterized by functional GH resistance '’

Experimental data on transgenic mice demonstrated that
GHRH hyperstimulation resulted primary in somatotroph
hyperplasia and, after 8-10 months, in multifocal somatotroph

Dragovi¢ T, et al. Vojnosanit Pregl 2016; 73(10): 961-966.



Vol. 73, No. 10

VOJNOSANITETSKI PREGLED

Page 965

adenomas. Clinical confirmation of this phenomenon occurs in
the development of acromegaly or gigantism in patients with ec-
topic secretion of GHRH, such as neuroendocrine tumors .

It is well-known that target gland hormones (adrenal,
thyroid and sex hormones) have strong negative feedback on
transcription of genes that encode synthesis of trophic hor-
mones and their secretion. Failure of target gland is accom-
panied with the loss of negative feedback inhibition and
consequent compensatory hyperplasia of respective pituitary
trophic hormone cells. Consequently, longstanding primary
target gland failure may be associated with pituitary enlar-
gement, as frequently seen on MRI .

Although gonadotroph adenomas
expected in patients with Turner syndrome, literature data

could also be

revealed no association among these two conditions. Histoc-
hemical and immunochemical studies, conducted on pituitary
tissue of four autopsies of cases with Turner syndrome,
showed neither gonadotroph hyperplasia nor adenoma. In
these cases only corticotroph hyperplasia and adrenocorticot-
ropic hormone (ACTH) immunoreactive adenoma have been
perceived ». Also, it has to be mentioned that gonadotropin-
releasing hormone (GnRH) receptor expression has been do-
cumented in the different types of pituitary adenomas *> .
Therefore, the authors speculated that corticotroph cells have
expressed GnRH receptors during the time they were
exposed to chronic follicle-stimulating hormone (FSH) or lu-
teinizing hormone (LH) hyperstimulation >*.

Thus, we can assume that the GH/IGF resistance,
potentially already existing in the presented patient due to
the Turner syndrome, has caused hypersecretion of GHRH

with ensuing somatotroph hyperplasia and consecutive GH
hypersecretion. We could also speculate that somatotroph cells
exposed to GnRH and GHRH hyperstimulation, accompanying
primary ovarian insufficiency characteristic for Turner
syndrome, would express GnRH receptor during the time cour-
se. The drawback of our case presentation was the absence of
conclusive histological verification of pituitary adenomas or
hyperplasia visualized by MRI before and after transsphenoidal
surgery. So, definite histological and immunohistochemical con-
firmation for the existence of acidophilic adenoma, hyperplasia
and/or possibly accompanying gonadotroph adenoma was lac-
king due to the insufficient amount of tissue material provided at
surgery. Obviously, autonomic hypersecretion of GH during
puberty was sufficient to overcome potential GH/IGF resistance
at the level of epiphyseal growth plates and provide accelerated
linear growth in our patient. Ensuing lack of growth failure has
caused the late detection and postponed treatment of gonadal
dysgenesis.

Conclusion

Physical examination of children presenting with
delayed puberty but without growth arrest must include an
overall hormonal and genetic testing even in the cases when
typical clinical presentations of genetic disorder are absent.
Authors also believe that this unique case of gigantism
coexisting with Turner syndrome threw some more light on
still not completely elucidated mechanisms of tumorigenesis
in Turner syndrome and possible role of GH/IGF-1 axis in
this process.
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Pemphigus herpetiformis — A case report of a rare form of pemphigus

and review of the literature

Pemphigus herpetiformis — prikaz bolesnika sa retkom formom pemfigusa i

pregled literature

Jelena Stojkovié-Filipovi¢*', Branislav Leki¢*, Danijela Mil&i¢*",
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Abstract

Introduction. Pemphigus herpetiformis is the rare variant of
pemphigus with characteristic clinical features, histopa-
thological findings different from the convectional pemphi-
gus, and immunological findings consistent with pemphigus.
Case report. We presented a 65-year-old woman with initial
pruritus followed by pruritic urticarial papules and plaques,
some with annular rings of tense vesicles on the periphery,
on the trunk and extremities, with no mucous lesions.
Histopathological examination demonstrated spongiosis and
intraepidermal vesicles in the mid or subcorneal epidermis
in some biopsy specimen, with neutrophil and eosinophil
infiltrate. Direct immunoflorescent microscopy revealed in-
tercellular IgG deposition, most prominent in the upper lay-
ers of epidermis. Indirect immunoflorescent microscopy
showed intercellular binding of IgG autoantibodies in the
patient’s sera. Initially the patient was threated with systemic
corticosteroids and azathioprine, but dapson provided
complete clinical remission. Conclusion. This entity was
established 40 years ago, and around 100 patients have been
reported worldwide. It is important to be aware of this par-
ticular form of pemphigus because clinical presentation,
course of the disease and therapeutic approach are different
from conventional forms of pemphigus.

Key words:
pemphigus; rare diseases; diagnosis; drug therapy;
treatment outcome.

Apstrakt

Uvod. Pemphigus berpetiformis predstavlja retku varijantu pem-
figusa, sa karakteristichom klinickom prezentacijom i pato-
histoloskim nalazom koji se razlikuju od klasi¢nih formi
pemfigusa, i imunoloskim karakteristikama koje odgovaraju
pemfigusu. Prikaz bolesnika. U radu je prikazana bolesni-
ca stara 65 godina sa pocetnim pruritusom, a potom poja-
vom pruriticnih papula i plakova, sa mestimi¢no anularno
rasporedenim vezikulama na periferiji pojedinih lezija, na
trupu i ekstremitetima. Na mukozama nije bilo patoloskih
promena. Patohistoloskim pregledom utvrdena je spongioza
i intraepidermalne vezikule u srednjim slojevima epiderma i
supkornealno, uz éelijski infiltrat sacinjen od neutrofila i eo-
zinofila. Direktnom imunoflorescentnom mikroskopijom
uoceni su intercelularni depoziti IgG autoantitela, izrazenije
u gornjim slojevima epiderma. Indirektnom imunoflores-
centnom mikroskopijom u serumu bolesnika dokazana su
autoantitela IgG klase. Bolesnica je inicijalno lecena opstom
kortikosteroidnom terapijom i azatioprinom, ali je do kom-
pletne klini¢ke remisije dovela terapija dapsonom. Zaklju-
¢ak. Od kada je ovaj entitet prvi put opisan pre 40 godina, u
literaturi je prikazano oko 100 bolesnika. Pemfigus berpesi-
Jormis je vazno prepoznati s obzirom na drugaciju klinicku
prezentaciju, tok bolesti i terapijski pristup u odnosu na
konvencionalne forme pemfigusa.

Kljucne reci:
pemfigus; retke bolesti; dijagnoza; leCenje lekovima;
leCenje, ishod.

Introduction

Pemphigus represents a group of potentially life-
threatening autoimmune blistering diseases affecting the skin
and mucous membranes '. It is characterized by intraepder-
mal blisters due to achantholyslis, separation of the epidermal

cells from each other caused by the antibody-induced disruption
of the structural components of keratinocytes, cell-cell ancho-
ring complex, desmosomes '. Pathophysiologically, the under-
ling intraepithelial blister formation is caused by immuno-
globulin G (IgG) antibodies against desmosomal adhesion
proteins desmoglein 3 (Dsg3) and/or desmoglein 1 (Dsg 1)
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on the epidermal keratinocyte cell surface '. They can be de-
tected in tissue by direct immunofluorescent microcopy
(DIF) of the perilesional skin, in circulation by indirect im-
munofluorescent microscopy (IIF), as serological detection
of antibodies against epidermal components, or specific tar-
get antigen, by enzyme-linked immunosorbent assay (ELI-
SA) or immunobloting .

Pemphigus can be divided into three major forms: pem-
phigus vulgaris (with its localized form pemphigus vege-
tans), pemphigus foliaceus (with its localized form pemphi-
gus erythematous and endemic form fogo selvagem) and pa-
raneoplastic pemphigus *. Pemphigus vulgaris (PV) and
pemphigus foliaceus (PF) are originally characterized as
classic or main types of pemphigus " . In addition, rare
forms are included: pemphigus herpetiformis (PH), IgA
pemphigus ¢, drug-induced pemphigus, * ¢ neonatal pemp-
higus ® and IgA/IgG pemphigus °.

In general, pemphigus is uncommon disease. The
epidemiology is dependent on the area of the world that is
studied as well as the ethnic population in that area. In Euro-
pe, the incidence has been reported as 0.5-1.0 ' up to 2.0 *
new cases per one million inhabitants per year.

Pemphigus herpetiformis is one of the rare subtypes
of pemphigus. It was first introduced by Jablonska et al. ” in
1975. With the clinical presentation atypical for the most
common types of pemphigus, but the immunologic characte-
ristics of pemphigus, this entity presents challenges in the di-
agnosis. Therefore, a delay in the diagnosis is common. Al-
so0, the treatment may be puzzling.

Case report

A 65-year-old Caucasian female was admitted to the
Clinic for pruritic urticarial eruption of 3 months duration.
Her initial symptom was pruritus, started few weeks before
skin changes that initially emerged on the trunk. Physical
examination revealed pruritic urticarial papules and plaques,
some with annular rings of small or abortive vesicles
frequently in herpetiform pattern (Figure 1). The lesions
were scattered on the trunk (Figure 2a) and, more prominent,
on the extremities (Figures 2b and 2c). Mucous lesions were
not present. The patient complained of mild pruritus during
the course of skin changes. Histopathological examination of
the lesonal skin demonstrated eosinophilic spongiosis with

Fig. 1 — Pemphigus herpetiformis — groups of small and
abortive vesicles, in herpetiform pattern, on erythematous
plaques.

Fig. 2 — Pemphigus herpetiformis: a) Erythematous, urticarial plaques on the trunk; b) Tense, vesicles on
erythematous base on the leg; ¢) Annular erythematous, edematous plaques on the distal arm.
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formation of intraepidermal vesicles in the mid or subcorneal
epidermis and perivascular and interstitial infiltration of eo-
sinophils and lymphocytes in the dermis. (Figures 3a, 3b and
3c) A perilesional skin biopsy for DIF revealed intercellular
IgG deposition, most prominent in the upper layers of epi-
dermis (Figure 3d); IgA, IgM and C3 were negative. IIF,
using the monkey esophagus as the supstrate, shows intercel-
lular binding of IgG (Figure 3e). Laboratory examination
showed slightly elevated levels of urea (9.8 U/L), creatinine
(101 U/L) proteins (51 U/L) and gamma-glutamyl transfera-

te clinical remission was achieved in 15 days. Three months
later the patient was still free of lesions.

Discussion

Pemphigus herpetiformis is a uncommon and sporadic va-
riant of pemphigus with the incidence estimated at 6% > *'° up
to 7.3% > '* of all cases of pemphigus. So far, around 100 pa-
tients have been reported '°. There is no ethnic or gender

predilection > '°. Although PH was reported in patients from

Fig. 3 — Pemphigus herpetiformis: a) Spongiosis and intraepidermal vesicles
with eosinophils (HE, x40); b) Spongiotic vesicle containing numerous
eosinophils and neutrophils (HE, x200); ¢) Numerous eosinophils within
vesicle (HE, x400); d) Direct immunofluorescence of perilesional skin
showing intercellular deposits of IgG, more prominent in the upper layers of
the epidermis; e) Indirect immunofluorescence on monkey esophagus
demonstrating intercellular distribution of anti-IgG antibodies in the
patient’s sera (1 : 320).

se (GGT — 49 U/L), while other serum parameters, complete
blood count, and tumor markers were within normal limits;
urinalysis was normal. The patient had been taking
antihypertensive medications for years. Based on clinicopatho-
logical and immunological features the diagnosis of pemphigus
herpetiformis was made. Chest X-ray, computed tomography
(CT) scan of the thorax and abdominal ultrasonography were
normal, as well as gynecological examination. Oral prednisone
in a dosage of 0.59 mg/kg daily was started, as well as topical
corticosteroids (fluocinonide 0.05%, clobetasole-propionate
0.05%). In addition, azathioprine 100 mg daily has been admi-
nistered achieving significant improvement. In further course
the prednisone dosage was slowly reduced to 20 mg daily. Af-
ter two months of treatment mild flare appeared. Azathioprine
was excluded and the dosage of prednisone increased. After
serum glucose-6-phosphate delydrogenase (G6PD) activity
check, dapson, up to 100 mg daily was initiated, and comple-

5 to 92 years of age, most of the patients were adults '°. So
far, only 4 pediatric patients have been reported > ' '*. PH
is considered to be a distinct entity due to its specific clinical
characteristics and distinctive benign course, different from
the classical forms of pemphigus. It is characterized by clini-
cal features that resemble dermatitis herpetiformis (DH), but
immunological findings are consistent with pemphigus >
Although Jablonska et al. ’ established the name of this
entity in 1975, similar clinical presentations were described
by Floden and Gentele " in early 1955, named dermatitis
herpetiformis with achantolysis. Skin lesions of PH are
usually atypical comparing to PV and PF. Erythematous,
edematous, vesicular, bullous or papular lesions may be pre-
sented > '°. Resulting from centrifugal spread of inflammatory
process, the lesions tend to form annular shape ”'°. Usually, the
groups of small or abortive vesicles, sometimes even pustu-
les, often in herpetiform pattern, are shown on erythematous
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base and/or plaques ** '°. Occasionally, the dominant lesi-

ons might be just urticarial erythematous papules and
plaques * . The lesions frequently affect the trunk and
proximal extremities, but they can be shown on other sites as
well ', Mucous membranes are speared in the majority of
the cases > '°. Pruritus often accompanies skin lesions, so-
metimes it might be severe > " '°, even the initial clinical
symptom '*. Eosinophilia can be found in peripheral blood
samples °, reported in 37.5% cases by Laws et al. '*. PH may
occasionally evolve into PV and PF *7 ™" in one case even
fogo selvagem. Also, the opposite has been reported, PH initially
misdiagnosed as other classic variants of pemphigus *>’. Due
to the diversity of the clinical presentation, differential diag-
nosis includes DH, PF, IgA pemphigus, bullous pemphigoid
and IgA linear dermatosis > " '°. Biopsy findings may also
be variable and nonspecific > > '°. The eosinophilic spongio-
sis is the most typical >, but neutrophilic spongiosis or even
mixed neutrophilic-eosinophilic spongiosis may be presen-
ted, also found in early, urticarial lesions *°. The assumption
is that autoantibody-amplified signaling pathways lead to the
secretion of cytokines, chemokines (especially IL8 as potent
granulocyte chemoattractant), which cause stimulation and
recruitment of eosinophils and neutrophils, resulting in inter-
cellular edema and spongiosis '*, or developed antibodies, de-
spite their minimum acantholytic activity, could activate eosi-
nophils and neutrophils through the Fc portion of IgG ".
Another characteristic of PH is the presence of intraepidermal
bullae *>'* or pustules * ' variable in composition, in most ca-
ses in the subcorneal epidermis, occasionally suprabasally or in
the spinous layer > > '°. Dermal papillary neutrophilic microab-
scesses may also be seen . Acatholysis is often absent > '°. If
present it appears later in the disease process " . In practical
terms, multiple biopsies are required because of the variable
histopathology among patients, even in one patient > >, and the
correlation with immunopathology is crucial for final diagnosis.
Furthermore, performing direct immunofluorescence (as the
gold standard in the diagnosis) when histology reveals neutrop-
hilic and/or eosinophilic spongiosis is recommended. On DIF,
intercellular IgG and C3 deposits are most often seen in the
superficial layers of the epidermis, less frequently in the lower
layers, mainly when circulating anti-Dsg3 antibodies are pre-
sent '°. IIF with the monkey/guinea pig esophagus, rat bladder
or healthy human skin as substrate can reveal intercellular bin-
ding of IgG antibodies ». So far, there has not been a clear
explanation why autoantibodies produce unusual lesions in
PH, different from classic types of pemphigus. The assump-
tion is that the pathogenic blister-inducing activity of the IgG
autoantibodies might be weaker *. Moreover, the suggested
hypothesis is that there is different antibody profiles and bro-
ader epitope distribution in patients with PH compared with

classic pemphigus *'. Although ELISA or immunoblotting
can show circulating antibodies against epidermal compo-
nents, usually Dsgl *°, less commonly Dsg-3 *°, Dsgl and
3, the same target antigens of the classic pemphigus °, in PH
antibody binding is probably different or target functionally
different epitopes of Dsg-1 or 3, therefore do not lead
directly to achantolysis, and causing clinicopathological
diversity > *'. Furthermore, an epitope spreading phenome-
non can be crucial in the pathogenesis, since inflammatory
event releases and exposes new antigens inducing
autoimmunity to other antigens *>. Some patients with PH
have shown immunoreactivity to 150- and 230-kd antigens **,
178-kd antigen 2 Dsc3 2%, Dscl % BP 180 C-terminus
and laminin 332 y2 subunit *’. PH has been described
coexisting with malignances and other diseases. Cases related
to malignances are sporadic; to date, five patients with PH and
coexisting of lung cancer have been reported > ** *7 one
esophageal cancer ', prostate cancer ** and cutaneous angio-
sarcoma . In regards to other comorbidities, PH has also
been reported in association with another autoimmune disea-
ses, like autoimmune hemolytic anaemia **, psoriasis > *
and systemic lupus erythematodes *’. In addition, some cases
have been reported with HIV infection **, drug intake (peni-
cillamine, thiopronine) ***' and ultraviolet light exposure *.
PH generally has an indolent course, good prognosis, > '* and
responds well to treatment °. It is less life threatening than
other types of pemphigus '°. In this sence, even low doses of
systemic corticosteroids can be enough to achieve complete
remission °. The drug of first choice is dapson (100—-300 mg
daily), as monotherapy or in combination with systemic ste-
roids > '°. Other therapeutic options are methylprednisolon
as puls therapy (1 mg/day for 3 days) together with azathi-
oprine 150 mg/day °, or azathioprine as monotherapy ',
cyclophosphamide ***, sulfapyridine " **, mycophenol mo-
fetil **, mycophenolate sodium *°, methotrexate *, high dose
intravenous immunoglobulin *® and plasmapheresis ** ** for
more severe cases or cases evolving to classical forms of
pemphigus. Recently, the treatment with minocycline and
nicotinamide has been published *’.

Conclusion

PH is an uncommon variant of pemphigus with unusual
clinical and immunopathological findings, and still unclear
underlining pathogenesis. The rarity of this disease and its
specificity makes the diagnosis a challenge, so the delay in
distinction of this form of pemphigus is often. Therefore, es-
tablishing the early diagnosis is important because of the
specific course that necessitates a different approach in trea-
tment than for the conventional forms of pemphigus.
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Urrets-Zavalia syndrome after deep anterior lamellar keratoplasty

Sindrom Urets-Zavalia nastao posle duboke prednje lamelarne keratoplastike
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Abstract

Introduction. Utrrets-Zavalia syndrome is an uncommon
complication of the deep anterior lamellar keratoplasty in
keratoconus. The manifestations of this syndrome are an ir-
reversible mydriasis, iris atrophy and secondary glaucoma.
Case report. Deep anterior lamellar keratoplasty was done
for keratoconus with a presumably healed corneal hydrops
in a 21-year-old Caucasian man. The graft remained clear,
but the surgery was complicated by a fixed, dilated pupil,
patches of iris atrophy, ectropium of the iris pigment layer
and glaukomflecken in the lens. Conclusion. Although sa-
fer than penetrating keratoplasty, the deep anterior lamellar
corneal transplantation is not devoid of complications. Ur-
rets-Zavalia syndrome can be avoided by not trying to se-
cure an unhealed Descemet’s membrane with air. Instead, a
new Descemet’s membrane transplanted within a penetrat-
ing graft is a safer choice.

Key words:
corneal transplantation; keratoconus; postoperative
complications; syndrome.

Apstrakt

Uvod. Sindrom Urets-Zavalije je neuobicajena komplikacija
posle operacije keratokonusa metodom duboke prednje lame-
larne keratoplastike. Manifestacije ovog sindroma su trajna
midrijaza, atrofija duzice i sekundarni glaukom. Prikaz bole-
snika. Kod bolesnika starog 21 godinu, uradena je duboka
prednja lamelarna keratoplastika sa keratokonusom i naizgled
zaceljenim hidropsom roznjace. Kalem je ostao providan, ali
se operacija komplikovala trajnom midrijazom, poljima atrofi-
je duzice, izvrnutim rubom pigmentnog sloja duZice i mrljas-
tim zamucenjima ispod prednje kapsule sociva (glaukomflec-
ken). Zaklju€ak. Mada bezbednija od perforativne keratopla-
stike, duboka prednja lamelarna transplantacija roznjace nije
bez komplikacija. Sindrom Urets-Zavalije moze se izbedi ako
se umesto zaptivanja otvora u Descemetovoj membrani po-
mocu vazduha, presadi nova Descemetova membrana zajed-
no sa kalemom, tehnikom perforativne keratoplastike.

Kljucne redi:
transplantacija roZnjaCe; keratokonus; postoperativne
komplikacije; sindrom.

Introduction

Deep anterior lamellar keratoplasty (DALK) has beco-
me an aleternative to penetrating keratoplasty (PK) in the
treatment of keratoconus (KC) . It permits preservation of
the healthy endothelium of a young recipient, which makes
late endothelial failure less probable and excludes endotheli-
al rejection. Urrets-Zavalia syndrome (UZS) is a rare com-
plication of DALK. Since the description of fixed, dilated
pupil, iris atrophy and secondary glaucoma by Urrets-Zavalia
in 1963 2, this syndrome, bearing his name, limited mainly to
penetrating keratoplasty for keratoconus, has been the sub-
ject of many theories of its etiology. In the 1980s, it appeared
to be extinct, probably due to less surgical trauma®.
However, new surgical techniques, barosurgery * and phakic
lens implantation have brought the syndrome into the focus,

singling out pupillary block as its cause. Yet, the review of
the literature has revealed only five papers describing 17 pa-
tients with UZS after DALK *°. To our knowledge, cases of
this syndrome have not been presented in our literature.
Thus, it seems worthwhile to address this issue again. We re-
ported a case with UZS after DALK for keratoconus with a
presumably healed Descemet’s membrane after hydrops.

Case report

A 21-year-old Caucasian man was submitted to DALK
in his left eye, which had developed hydrops six months ear-
lier, leaving it with the best corrected visual acuity (BCVA)
of counting fingers at 1 m. An initial 7.5 mm/300 um trephi-
nation was used to remove the superficial slice of the cornea.
While removing the deeper corneal layers by manual dissec-
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tion, a small scar was noted at the site of a presumably hea-
led Descemet’s membrane (Figure 1) and a drop of aqueous
protruded through a microperforation (Figure 2). An air-
bubble injected into the anterior chamber enabled the remo-
val of the remaining stroma and suturing an 8.0 mm graft
with 16 interrupted 10-0 nylon sutures. Intravenous infusion
of 100 mL 10% mannitol was started. Two hours later,
approximately half of the bubble was aspirated, and the ba-
lanced salt solution was added. Dexamethasone and
gentamycin were injected subconjunctivally at the end of
surgery. Carbonic anhydrase inhibitor (acetozolamide, 500

Fig. 1 — A scar at the site of presumably healed
Descemet’s membrane.

F
b

pupil in the intact eye. There was still a small air bubble in
the anterior chamber. On the second postoperative day, the
pupil was fixed and dilated, with uveal ectropium from 10-2
o’clock, and glaukomflecken in the lens (Figure 3). The
therapy with 1% pilocarpin did not constrict the pupil. Du-
ring the following two weeks, patches of iris atrophy became
visible, but the intraocular pressure was never higher than 19
mmHg. At three months follow-up, intraocular pressure was
16 mmHg, correction for astigmatism 2.25 x 120, and BCVA
was 20/50. These findings remained stationary during the
following three months.

_ SR =

Fig. 2 — A drop of aqueous protruding through the
unhealed microperforation in the Descemet’s
membrane.

Fig. 3 — Fixed, dilated pupil, ectropium of the iris pigment layer, pathches of
iris atrophy and glaukomflecken in the lens.

mg) was given per os two hours after surgery. Intraocular
pressure was checked digitally twice during the afternoon,
and estimated to be normal. Another infusion of 100 mL
10% mannitol was given intravenously two hours before
bedtime in order to prevent acute glaucoma during the night.
On the first postoperative day, the graft was clear, Des-
cemet’s membrane was attached, intraocular pressure was 19
mmHg, and the pupil was round, about 4 mm in diameter. It
reacted to light, but less promptly and completely as did the

Discussion

The presented patient developed all classic signs of
UZS, except for the late secondary glaucoma from angle clo-
sure by peripheral synechiae. Yet, the patient might have got
it after the follow-up period. The influence of mydriatics and
cycloplegics on the irreversible mydriasis in this case can be
excluded, as the patient did not receive any of these drugs
either pre- or postoperatively. Also, we have no data to sup-
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port other etiologies of UZS, proposed in the older literature:
abnormal reaction of the dilator musculature of the iris *°, or
a paralysis of parasympathetic nerves **.

The trigger for the pathophysiological mechanism of
UZS in this case seems to be an acute raise of intraocular
pressure due to the pupillary block by air bubble during the
first postoperative night, in spite of the therapy with mannitol
and carbonic anhydrase inhibitor. Glaukomflecken in his lens
are “the smoking gun” of acute glaucoma. The location of
the patches of iris atrophy seems to correspond to the positi-
on where the air bubble exerted its pressure on the iris longer
than elsewhere. This fits into the fluorescein and indocyanine
green anterior segment angiography findings of ischemia of
the iris 2. Although there are still cases of inexplicable
etiology of UZS, like its development in only one eye after a
bilateral trabeculectomy *®, and a postoperative 10T of 19
mmHg, a recent retrospective study points to a rise of posto-
perative 10T as a serious indicator of an imminent UZS .
Even stronger confirmation of the significance of the
pupillary block comes from a sudden rise of UZS after the

use of air, gas or phakic intraocular lenses ***™*". Finally,

two recent papers report more cases of UZS after DALK for
various indications than the complete previous literature ®°.
A constant event in these cases is a prolonged presence of an
air bubble in the anterior chamber in order to seal a micro-
perforation of Descemet membrane. Antiglaucoma medicati-
ons and/or iridectomy, do not seem to offer an absolute pro-
tection of UZS **. Even if the pupillary block is not the sole
explanation of the pathophysiology of UZS, it seems clear
that its frequency is higher after a prolonged pressure of air
on the iris .

Conclusion

Irreversible mydriasis, iris atrophy and secondary glau-
coma (Urrets-Zavalia syndrome) are infrequent complicati-
ons after DALK. Yet, the doom of the lasting effects of this
syndrome should govern surgeons to lower the incidence of
UZS by converting to penetrating keratoplasty when corneal
microperforation is evident, or even suspected.
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Introduction

Doctor Laza Popovi¢ (Figure 1) was born in Sremski
Karloveci in July 1877. He finished primary school and Serbi-
an Orthodox Gymnasium (“Velika gimnazija Karlovacka”)
in Sremski Karlovci. Then he studied and graduated medici-
ne in Vienna, where he acquired the title of the Doctor of
General Medicine. While studying he made friends and spent
time with South-Slav students: the Czechs, Poles, Sloveni-
ans, Croats and others. During these meetings he was
especially thrilled by the ideas, organisation and programme
activities of the “Soko” society he was presented by the
Czech colleagues.

Fig. 1 — Dr. Laza Popovi¢é, founder of the Sokol
gymnastics association.

In university students that could act only through cultu-
ral and literary associations and through their youth assem-
blies, new hopes were awaken in their efforts to better ad-
dress issues of vital interests of the Serbian people in the ter-
ritories under the administration of Vienna and Budapest.
Thus, in the city Karlovci, the youth initiated the idea of es-
tablishing a kind of an association in which they could gat-
her. In the beginning, these were ideas about the formation of
fencing, football, or gymnastics association, originating be-
cause of the previous efforts of famous physicians Laza Kos-
ti¢, Jovan Jovanovi¢ Zmaj and Milan Jovanovi¢ Batut to
spread the idea of gymnastic exercising in the aim of “im
provement of public health of the nation” .

Laza Popovi¢ — A founder of Serbian Sokol Associa-
tions under the Austro-Hungarian rule

Attracted by the romantic enthusiasm of the youth of
Karlovac, young physician Laza Popovi¢, after returning to
Sremski Karlovci from his studies, professional, but also hand-
some, approachable, with a reputation in his native town and the
surrounding area, found himself right in the midst of the storm.
He quickly gained great trust and popularity, especially among
the progressive nationally oriented youth that accepted his idea
to establish the Sokol gymnastics association, ie “Belgrade Soko
Gymnastics Association” (1892), which existed in the Kingdom
of Serbia. He was suggested this idea by his patient, Joseph
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Kraus, the Czech, who also made it possible for the Czech
members of the Sokol to send him instructions.

This was how “The Serbian Soko” was founded in Srem-
ski Karlovci on January 19, 1904, the work of which was soon
approved by the authorities. This was the beginning of wide
acceptance of Popovié’s exceptionally devoted engagement to
“spread the Sokol idea throughout the Serbs, for national gat-
hering and awakening of freedom of the Serbs under Austro-
Hungarian authorities”. This was what he himself wrote about
later: “T believe in the Serbian national thought ... this thought
will emerge as a storm and carry us all with its sudden irresis-
tible force. This thought of the Serbian folk, the content of
which are unification, liberation and progress of the whole
Serbian nation, will become the natural leader of all our tho-
ughts, and will lead us to victory™ >.

The beginning of the “Serbian Sokol” of Karlovci was
not easy at all because of the resistance in various circles.
However, Popovié’s dedication to the development of the
Sokol gymnastic association, and, first of all, awakening of
the Sokol spirit of the youth of Karlovci, would make the
young Sokol association of Karlovci become the centre and
the source of the Serbian Sokol movement in the Austro-
Hungarian Monarchy in just a year, and to found the “Serbi-
an Sokol parish of Fruska Gora” in Sremski Karlovci (1905).
Doctor Laza Popovi¢ made connection with the Czech, Croa-
tian, and Slovenian Sokol associations, and since he was a gif-
ted speaker and writer, he began publishing his first Sokol arti-
cles in the papers “Branik” (Defender), "Srbobran” and “Om-
ladinski glasnik” (Youth Gazette). The outcomes of his written
words spread as rapidly as a flame throughout Srem, Backa,
Banat, Slavonia, and western Croatia. He promoted the idea
that “exercise, mass meetings and public appearances of the
Sokol are the most important elements of the Sokol movement
to achieve health — both physical and spiritual, strength and pa-
tience, a strong will to withstand the strain and tension in life,
when being faced with sacrifice and pain” Besides
exercising, he stressed the importance of fostering sociability
of members, advocated for freedom, unity and brotherhood,
but also for the suppression of political and party influence,
chauvinism and bigotry °.

Since the foundation of “The Serbian Sokol”, Popovié
was always voted the head of the association, and he mana-
ged to increase the number of members of all categories. He
made friends with many of them who were to become his
close associates, especially Nikola Maksimovi¢ and Milan
Teodorovi¢. He chose excellent gymnasts among the young
members who were enthusiastic about the Sokol idea, seeing
the future leaders of the Sokol in them. In a short period of
time, according to “The Serbian Soko”, with his associates,
Popovi¢ helped founding of 30 new associations in Sid, Novi
Sad, Zemun, Vukovar, Ruma, Sremska Mitrovica, Korenica,
Pakrac, Stara Pazova, Vinkovci, Indija, and Zagreb.

The contribution of Laza Popovi¢ to education and
spreading physical exercise among Serbian youth

This enthusiastic physician initiated work everywhere,
founded the Sokol reading room with a library and an archi-

ve in Karlovci and Sokol libraries in villages in order to ma-
ke rural population literate, introduced the Sokol lectures on
playgrounds, during events and parties, and also initiated the
establishment of “The Peasant Sokol”, sent the best members
to leadership courses in Prague. A great interest in the work
of Sokol could be felt among students and theological youth
that respected him infinitely. Female divisions were also es-
tablished. Many theologians from Karlovac joined the Sokol
then. He organized associations for joint appearances at slet
(a mass gymnastics festival). At the First Croatian all-Sokol
jamboree (slef) (1906) around 200 Sokol members took pla-
ce, and since then all Serbian Sokol members acted as a nati-
onal entity. At the Second Croatian all-school slet in Zagreb
(1911), there were 762 exercisers, while the slet in Prague
(1907) and the First Slavonic slet in Prague (1912) involved
over 1,000 members and 585 exercisers in a separate Serbian
exercise .

Dr. Popovi¢ was open for cooperation, and therefore
accepted the idea of Tihomir Ostoji¢, a high school teacher
from Novi Sad, known for promoting gymnastics practicing
to include the Sokol slet in the programme on the Vidovdan
(June 28) gathering of people in the monastery of Ravanica
on Fruska gora. Since 1905, several thousands of people
from Srem and Backa and the Sokol members had gathered
in Ravanica. On Vidovdan gatherings, in addition to slets
exercises, there were heroic and traditional folk games,
gymnastic competitions in running, jumping, throwing stones
from shoulder. Besides, there were speeches about Vidovdan,
one of the most important Serbian holidays; poetry was reci-
ted to remind the gathered of the Serbian Kosovo heroes,
Prince Lazar and Milo§ Obili¢. The famous “Vidovdan slet
exercise” was often seen, performed during the slet in Prague
in 1912 %. This national symbolism — the connection of Vi-
dovdan and the Sokol movement was not broken until the
start of the World War II.

Dr. Popovi¢, having acquired the highest reputation
among prominent Czech officials of the Sokol, took advan-
tage of a great friendship with Dr. Joseph Shiner, the head of
the Czech Sokol community in Prague, after several unsuc-
cessful attempts to mediate in reconciling the two rival Bel-
grade gymnastic currents in the Kingdom of Serbia. Thus,
the Sokol association “Sokols” and civil gymnastics associa-
tion “DuSan the Mighty” — “Dusanovci”, with its associati-
ons, united into a single “Union of Sokol associations “Du-
San the Mighty” (1910), to which King Peter I Karadordevic¢
of Yugoslavia and the patron of both associations, Prince
Porde Karadordevi¢ both contributed. That prevented further
disputes and led to better relations and the development of
the Serbian Sokol movement *.

The influence of Laza Popovi¢ on the unity of all the
Serbian Sokol Associations

Popovi¢ worked tirelessly for the unity of all Serbian
Sokol associations. He initiated the meeting of representati-
ves of all Serbian Sokol associations in Zagreb in 1911,
where “The Union of Serbian Sokol associations” was for-
med °. This union, with its president StevanTodorovi¢, did
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not recognize national borders of that time. Soon, the menti-
oned union, thanks to Popovi¢ who was a member of the
Presidency of the Union, joined in the All-Slavic Sokol As-
sociation (1910). The Association comprised 1,300 Sokol as-
sociations with 140,000 members — Czechs, Slovenians,
Croats, Poles, Bulgarians and Serbs ®. Popovi¢ was not satis-
fied with that, but continued writing and collecting new
members; he proposed Belgrade as the centre of the Serbian
Sokol movement. “Karlovac can never be Serbian Prague”,
he used to write, as well as: “Conditioned by large fragmen-
tation of the national entity into several parts, our national
position became unnatural, so that it obstructs and suffocates
any general work of the people.” These words were later ci-
ted at court — the “high-treason” process in Zagreb, where he
was charged and convicted .

At the end of 1911 and the beginning of 1912, the cen-
ter of the Serbian Sokol movement moved from Sremski
Karlovci to Belgrade, because the Sokol organization had
already strengthened significantly in the free and indepen-
dent Kingdom of Serbia, with a large number of Sokol asso-
ciations and experts and with the support of the state. The
proposal of Dr. Popovi¢ and the Sokol members from Karlo-
vac was brought out of love and faith in the future of Serbia.

This Popovi¢’s gesture was generous and visionary, as if
he had known that soon, when the First Balkan War began, the
Austro-Hungarian authorities would prohibit the operation of
“The Serbian Sokol”. The position of the Serbian Sokol mo-
vement became even more difficult because some of the
members went to Serbia to fight for the Serbian cause as vo-
lunteers. Just before the beginning of the First World War, the
establishment of the Yugoslav association in Zagreb, the
members of which would be Serbian, Croatian and Slovenian
associations, was initiated and negotiated. And Popovié¢ spoke
to the youth of Sokol with enthusiasm: “This is the beginning
of that majestic poetry, which will follow the national rebirth,
liberation and union” . But the union did not occur because of
the fateful Vidovdan shot at Archduke Franz Ferdinand in Sa-
rajevo. The long-time aspirations of the Sokol members for
union were to be sealed with blood on the Salonika Front.

The assassination in Sarajevo happened in the moment
when the Sokol members of Karlovac and numerous guests
were on the Vidovdan slet in the Monastery of Ravanica in
Fruska Gora. The gendarmerie immediately drove them away;
somewere arrested, and several frontmen were executed. The
main leader of the “Serbian Sokol”, Dr. Laza Popovi¢, toget-
her with another 50 members, was arrested and charged with
treason, which was not the first time for him because he had
been already charged in 1910. During a short trial in Zagreb,
Popovi¢, eloquent and dignified, successfully defended not
only himself, but the idea and the Serbian Sokol movement, so
the prosecutor dropped the charges, and Laza was sentenced to
14 months of severe imprisonment for disruption of public pe-
ace (1915) ', due to which his physician diploma was taken
away from him by the Vienna University.

In trials of both Banja Luka and Sarajevo, 56 members
of the Serbian Sokol of the Bosnia-Herzegovinian province
were charged because of their work in the Sokol association
and their attempted secession of Bosnia from the Austro-

Hungarian Monarchy (in September 1915). A total of 97 of
the accused were found guilty of high treason — 16 were sen-
tenced to death and the others to severe imprisonment (April
1916). The indictment alleged that some mentioned collabo-
ration with Dr. Popovi¢ *.

After World War 1, on Vidovdan, during the First Sokol
Assembly in Novi Sad (June 28, 1919), in the presence of the
highest state representatives and delegates of the “tribal ”’So-
kol members, the united “Sokol Association of the Kingdom
of Serbs, Croats and Slovenes” was declared ° and the fun-
damental principle of “One country, one nation, one Sokol
movement” was proclaimed.

Popovic¢ later wrote about this: “My people are on the
first place, and everything is for my people; all the rest is on
the second place. In this great first and true love, the whole
Sokol movement will burn to the end. When I felt, learned
and saw after the war that my people have two names, but
are the one, the embodiment of my thoughts on the national
unity of the Serbs and Croats is my Yugoslav idea, and my
Yugoslav Sokol movement as I first cried it out and in one
swing forged it from January to June 1919 '°.”

In the following years, Popovi¢ participated and contri-
buted to resolving numerous issues of the new Sokol organiza-
tion: the changes of the organization’s name (“The Yugoslav
Sokol Association” in 1920; “The Union of Sokols of the Kin-
gdom of Yugoslavia” in 1929), solving organizational prob-
lems in reconstruction of activities of the united association,
promoting ideological, aesthetic, human and educational valu-
es of the Sokol movement, as well as developing patriotic,
dynastic and state-building qualities of each individual,
especially the Sokol children and youth, as well as overcoming
misunderstandings and problems because a part of the Croati-
an Sokol movement tried to leave the union. His views on the
pernicious influence of politics on the Sokol movement were
very open and unambiguous. Here are a few of his messages to
the members of Sokol, which are beyond time:

“The Sokol movement and everyday politics neither
have, nor can have any connection. First and foremost, we
have to determine the fact that one of the main and funda-
mental principles of the Sokol idea is: full and absolute free-
dom”; “The Sokol division is a pure, imminent, passive
consequence of our political division and political orientati-
on, our political struggle...”; “Many Yugoslav politicians be-
lieve that the Yugoslav Sokol movement is an ordinary cir-
cus...monkey business”; “First and foremost, cleansing the
Sokol membership from all who are not dedicated to the So-
kol idea and from politicians!...; “The future culture and So-
kol historians will not believe, when they come across and
read, what was left after the “Sokol battle” to lie and rot in
our country”; “Let the members of Sokol keep their flag cle-
an and unspoilt by anything dirty!”; “In the idea of Sokol,
there is not and there must not be any religious, tribal, or
class differences ''!”

Publicist and editor of Sokol journals

Journalistic and editorial opus of Dr. Laza Popovié is
also extremely rich. In addition to very impressive speeches
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at public meetings, that inspired others with his enthusiasm
in the Sokol idea, he left a voluminous writer’s mark not
only in Sokol, but also in other papers, inviting people to join
the Sokol movement, spreading the idea of the unity and
strengthening of the Serbian people. But his patriotism was
not strictly national. He worked closely with the Czech, Slo-
venian and Croatian Sokols. Thanks to romantic, but strong
and vital ideological and propaganda style, he touched fee-
lings of a great number of the Sokol members. In 1906 he
founded the “The newspaper for the matters of the Sokol” —
Serbian Sokol, which he edited and published in Karlovac.
Later, that newspaper was united with the Belgrade
newspaper “Serbian Sokol Herald” (1911). Laza edited and
prepared the paper in Sremski Karlovci (up to 1914), while it
was published in Belgrade; at that time he also wrote in “The
Serbian Knight” (1904-1914). After the First World War, he
wrote and edited “The Sokol Herald” (1919-1929). His artic-
les were published in the Sokol papers “Soko of “Dusan the
Mighty” (1925-1929), “Sokol Gazette” (1930-1941), “Eagle
Eye” (1936-1941), as well as the Sokol yearbooks, calen-
dars, memorials and jubilee almanac. It is interesting that he
published his first works, stories and short stories while he
was a student in the Mostar magazine “Zora” (The Dawn) in
“Bosanska Vila” (Bosnian Fairy) and “Literary South” (up to
1918). He also wrote about thirty articles and literary criti-
cism in “Brankovo kolo” (1913-1914) and in “New Euro-
pe”(1921-1926), of which he was an editor for a while. He
was also the editor of “Serbian Folk Poems” in Zagreb.

The scientist and the Professor of the University

After the war, since 1918, Laza Popovi¢ had his permanent
residence in Zagreb. That same year, in the Sokol of Prague, he
was promoted once again by returning him the degree of general
practitioner. At the end of 1918, he became a consultant physi-
cian and the head of the Roentgen Laboratory of the Charity
Hospital (Zakladna bolnica) in Zagreb. At the Faculty of Medi-
cine, the University of Zagreb, he was elected an associate pro-
fessor in 1921 and full professor in radiology in 1931. In 1935
and 1936 he was the Dean of the Faculty of Medicine. He was
the first president of the Association of Roentgenology founded

in Zagreb in 1927. He dedicated the last ten years of his life, be-
tween 1931 and 1941, to science and teaching career at the Uni-
versity of Zagreb. As an outstanding Serb, a Yugoslav and the
member of Sokol, he had to flee from Zagreb to Belgrade in
1941. He died in May 1945 at the age of 67. He was buried at
the Military Cemetery in Belgrade, but his wife Sofija (née
Jefti¢) transferred his remains to Zagreb in 1947.

Conclusion

Because of its ideology, the Sokol movement was an
important factor in achieving national unity and liberation of
the enslaved South Slavic peoples. Members of the Sokol
movement had an important place in these goals. A Serbian
physician, writer, social and the Sokol movement, Dr. Laza
Popovi¢, found himself on this path. Numerous data related
to his organizational operations and patriotic behaviour have
confirmed that the majority of authors who have written
about the idea of the Sokol movement, justifiably considered
him the spiritual leader of the Serbian, as well as the promi-
nent constructor (ideologist or a visionary) of the Yugoslav
Sokol movement. In the beginning, his charismatic nature at-
tracted, gathered and popularized this gymnastic organizati-
on, in the role of a long-year Sokol leader, he tirelessly spre-
ad the idea of the need for national gathering, strengthening
and cultural revival of the Serbian people under the Austro-
Hungarian rule. He later promoted the unity of Yugoslav pe-
oples, fought against the political influence in the Sokol mo-
vement and damaging national phenomena. He also influen-
ced the development the Sokol idea as the founder, editor
and writer of articles in Sokol journals. Numerous difficulti-
es he was exposed to because of his social and sports work,
national feelings and patriotism in the turbulent times in
which he lived, did not diminish his enormous contribution
to the Sokol movement. Looking at his versatile work in the
Sokol movement, from this distance in time, we can conclu-
de that the name of Laza Popovi¢ is inseparably linked to the
history of the Sokol movement of Vojvodina, Slavonia, Bos-
nia, Dalmatia, Southern Serbia, as well as the Kingdom of
Serbia, the Kingdom of Serbs, Croats and Slovenes and the
Kingdom of Yugoslavia.
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Neglected zoonosis — The Prevalence of Salmonella spp. in pet reptiles

in Serbia

Zanemarene zoonoze — prevalencija Salmonella spp. kod reptila, ku¢nih

ljubimaca, u Srbiji

To the Editor:

Non-typhoidal Salmonella represents an important hu-
man and animal pathogen worldwide. Most human salmonel-
losis cases are foodborne, but each year infections are also
acquired through direct or indirect animal contact '. Contact
with reptiles represents an important source of this zoonotic
agent, and recent increases in the popularity of exotic pets
have resulted in an increase in the number of cases of reptile-
associated salmonellosis and rapidly emerging public health
problems. Reptile associated Salmonella infections in hu-
mans tend to be more likely associated with systemic disease
than with foodborne infections. Especially among children,
the elderly or pregnant women, septicemia, meningitis, art-
hritis, soft-tissue abscesses, osteomyelitis, pericarditis,
myocarditis, peritonitis and urinary tract infections have been
repeatedly described, leading to severe disease and
comparably high mortality rates. Most reports of reptile-
associated salmonellosis concern babies (under one year of
age) and young children (up to six-year-olds) *.

Reptiles have become popular pets and, for example,
approximately 3% of households in the USA own one or more
reptiles as pets, resulting in a total of approximately 7.3 milli-
on reptiles. The number of pet turtles has doubled in recent
years, and approximately 2 million turtles are now kept in over
1 million households, and more than 400,000 USA households
keep snakes and in excess of 700, 000 households own lizards 3,
In the European Union, exotic reptiles have been enjoying inc-
reasing popularity as pets during the last few years. In 2007,
more than 500,000 reptiles were imported to Germany only
via the Frankfurt/Main Airport. This increase in popularity has
led to an increase in the number of reptile-associated salmo-
nella infections which occur every year ‘

In the 1970s, it was estimated that each year 280,000
out of 2,000,000 registered cases of human salmonellosis in
the United States were associated with turtles, annually con-
tributing an estimated 14-23% of salmonellosis cases among
children °. One study, conducted in 2004, estimated that in
the USA reptile exposure contributes to approximately

74,000 human cases each year °. This represents 6% of all
sporadic human cases, and reptile-associated cases are esti-
mated to contribute 11% of sporadic human cases in the po-
pulation < 21 years of age. In the European Union, apparent
prevalence estimates vary considerably among member
states and over time, ranging from 1% in the UK and the
Netherlands up to 5% in Sweden .

To the best of our knowledge, the occurrence and prevalen-
ce of species, subspecies and serovars of Salmonella in reptiles
kept as pets has not been investigated in the Republic of Serbia.

From September 2015 to May 2016 cloacal swabs and
faeces were taken from snakes, lizards and turtles kept as
pets. Isolation and identification of Salmonella spp. was per-
formed according to EN ISO 6579: 2008, Annex D - Hori-
zontal method for the detection of Salmonella spp., using
prescribed bacterial culture media. Identification of suspec-
ted Salmonella isolates was confirmed by commercial bioc-
hemical test set BBL™ Crystal™ Enteric/Nonfermenter 1D
and then reconfirmed by matrix assisted laser desorption io-
nisation time-of-flight mass spectrometry (MALDI-TOF MS,
Vitek MS, bioMérieux) according to the manufacturer's ins-
tructions. All Salmonella isolates were typed to the serovar
level in the National Reference Laboratory for Salmonella,
Shigella, Vibrio cholerae and Yersinia enterocolitica.
Serotyping was performed by slide agglutination and the de-
tection of the presence of Salmonella O- and H- antigens
with the Institute of Public Health of Serbia and the Statens
Serum Institut from Copenhagen antisera in accordance with
the Kauffman White Le Minor scheme.

In the period observed, the presence of Salmonella spp.
was examined in 34 snakes, 47 lizards and 7 turtles, repre-
senting 10 reptile species as shown in Table 1. In total, Sal-
monella was isolated from 19 out of 88 reptiles (21.59%).
All isolates belonged to species Salmonella enterica, and two
different subspecies of S. enterica subsp. enterica and S. en-
terica subsp. diarizonae. The presence of Salmonella spp.
was detected in 6 out of 10 reptilian species: royal python —
Python regius, milk snake — Lampropeltis triangulum, bear-
ded dragon — Pogona vittice, leopard gecko — Eublepharis
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Table 1

List of all tested reptiles and isolated Salmonella enterica serovars from reptiles

Name (Latin, English) Number of animals Salmonella ente_rica subsp. _ent_erica Number of
’ tested (Salmonella enterica subsp. diarizonae) isolates
Snakes
Python regius 19 Serovar S. Apapa 45 : myt : - 1
(Royal python) Serovar S. Benin 9,46 : y : 1,7 2
I{h?[rﬂlerfr?ael:g)s triangulum 5 Serovar S. Benin 9,46 : y : 1,7 2
Pantherophis guttatus 4 / /
(Corn snake)
Heterodon nasicus 3 / /
(Western hognose snake)
Boa constrictor ) / /
(Red-tailed boa)
Euprepiophis mandarinus 1 / /
(Mandarin rat snake)
Lizards
Serovar S. Ago 30 : z38: - 3
Eublepharis macularius 30 Serovar S. Apapa 45 : m,t : - 2
(Leopard gecko) Serovar S. Hadar 6,8 : z10 : e,n,x 1
(Serovar S. IIIb 50 : r : z) 1
F}Bcs)gz?rrcﬁ(\ilgtrfgeon) 10 Serovar S. Ago 30 : z38: - 2
Hemitheconyx caudicinctus o
(African fat-tailed gecko) 7 (Serovar S. I1Ib 47 : - : z35) 1
Turtles
Trachemys scripta elegans 7 Serovar S. Thompson 6,7 : k: 1,5 3
(Red-eared slider) Serovar S. Umbilo 28 : z10 : e,n,x 1
All subspecies 19
Total Salmonella enterica subsp. enterica 17
Salmonella enterica subsp. diarizonae 2

macularius, african fat-tailed gecko — Hemitheconyx caudi-
cinctus, and red-eared slider Trachemys scripta elegans.
Salmonella was isolated from 5 out of 34 snakes (14.71%),
from 10 out of 47 lizards (21.27%) and from 4 out of 7 tur-
tles (56.14%). In total, 8 different serovars of Salmonella en-
terica were isolated from reptiles as shown in Table 1. In this
study, five out of eight Salmonella serovars were found for
the first time in Serbia: S. Ago, S. Apapa, S. Benin, S IIIb
47:-:235iSUIb b 50 :r: z.

Salmonella is frequently isolated from reptiles kept in
private homes, a study from Italy showed that 24% of repti-
les carried Salmonella *, and in Austria and Germany Salmo-
nella was isolated from 54.1% of reptiles sampled in their
home environment °. Salmonella infections are highly preva-
lent in captive lizards in Belgium, where different serovars
were isolated from 75.8% of cloacal and 59.5% of faecal sam-
ples from captive lizards respectively . In our study, Salmo-
nella was isolated from 21.59% of the reptiles, and the preva-
lence rate was lower than in many other studies and surveys.

The presence of two serovars S. Thompson and S. Ha-
dar was detected in examined turtles, whereas the said sero-
vars have been occasionally isolated from human clinical
material in Serbia. The largest outbreak of salmonellosis ever
recorded in the Netherlands, with 1,149 confirmed cases,

was caused by S. Thompson . Cases of human salmonello-
sis, due to S. Thompson among other serovars, have been re-
ported in Japan following consumption of raw blood, viscera
and raw meat as well as cooked meat of turtle Trionyx sinen-
sis japonicas 2. In Europe, S. Hadar is the 4th most common
serovar isolated from humans.

Serovar S. Apapa, which belongs to Reptile Exotic Pet
Associated Salmonellosis (REPAS), was isolated from li-
zards and snakes. Zoonotic potencial of S. Apapa associated
with reptiles have been confirmed in Germany and the Uni-
ted States "

Findings of this study confirm that the prevalence of
Salmonella spp. is considerable in pet reptiles in Serbia,
which as potential source of this zoonotic pathogen poses a
threat to human health. Although the Republic of Serbia de-
fined national legislation governing import, export and trade
of these animals, including the mandatory registration of pet
shops and pet kennels, there are no available data on the
number of reptiles and their health status.

In order to improve animal health and welfare, as
well as to prevent the occurrence and spread of infectious
animal diseases, including zoonoses, that can be tran-
smitted from animals to humans, it is necessary to estab-
lish an adequate veterinary control of keeping, breeding

Bosnjak I, et al. Vojnosanit Pregl 2016; 73(10): 980-982.
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) objavljuje radove koji nisu ranije nigde objav-
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kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu), aktuelne teme, metaanalize, kazuistika, seminar prak-
tiénog lekara, ¢lanci iz istorije medicine, li¢ni stavovi, naruceni ko-
mentari, pisma urednistvu, izvestaji sa naucnih i stru¢nih skupova, pri-
kazi knjiga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih ili
kratkih saopstenja, metaanalize i kazuistike objavljuju se uz apstrakte
na srpskom i engleskom jeziku.

Rukopis se pise sa proredom 1,5 sa levom marginom od 4 em. Koristi-
ti font veli€ine 12, a nacelno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze 1 Clanci iz istorije medicine ne smeju prelaziti 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakti¢nog lekara — osam, kazuistika — Sest,
prethodna saopstenja — pet, a komentari 1 pisma uredniku — tri, izvestaji sa
skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) 1 standardnih medunarodno prihvacenih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafi¢kih priloga koristiti standardne gra-
ficke programe za Windows, pozeljno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sencenja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi kona¢nog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konacnu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim refima,
tekst rada, zahvalnost (po zelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, f,
LIS e

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koriste¢i standardne znake
za fusnote.

d) Zaklju¢ak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

¢) Podaci o autoru za korespodenciju.
2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reci za
originalne Clanke i meta-analize) sa naslovom rada. Kratkim receni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure — Metode (izbor ispitanika ili laboratorijskih zivotinja;
metode posmatranja i analize), glavni nalazi — Rezultati (konkretni
podaci i njihova statistiCka znacajnost) i glavni Zaklju¢ak. Naglasiti
nove i znacajne aspekte studije ili zapazanja. Strukturisani apstrakt za
kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz bolesnika i

Zakljuc¢ak). Ispod apstrakta, ,,Kljuéne re¢i sadrze 3—10 kljucnih reci
ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst clanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opsirna razmatranja o predmetu rada, kao ni podatke ili zakljucke iz rada
o kome se izvestava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljucujuéi kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omoguci reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
judi i statistiCke. Ta¢no identifikovati sve primenjene lekove i hemika-
lije, ukljucujuci genericko ime, doze i nacine davanja. Za ispitivanja na
ljudima i zivotinjama navesti saglasnost nadleznog etickog komiteta.

Rezultate prikazati logickim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo znacajna zapaZanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene zak-
ljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati zak-
ljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one zakljuc-
ke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci o citiranoj
literaturi moraju biti ta¢ni. Literatura se u celini citira na engleskom
jeziku, a iza naslova se navodi jezik ¢lanka u zagradi. Ne prihvata se
citiranje apstrakata, sekundarnih publikacija, usmenih saopstenja, ne-
objavljenih radova, sluzbenih i poverljivih dokumenata. Radovi koji
su prihvaceni za $tampu, ali jo§ nisu objavljeni, navode se uz dodatak
,,u Stampi““. Rukopisi koji su predati, ali jo$ nisu prihvaéeni za Stampu,
u tekstu se citiraju kao ,,neobjavljeni podaci® (u zagradi). Podaci sa
Interneta citiraju se uz navodenje datuma pristupa tim podacima.

Primeri referenci:

Durovi¢ BM. Endothelial trauma in the surgery of cataract. Vojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovi¢ T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ b, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437-49. (Serbian)

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

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
Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obelezavaju
se arapskim brojevima, redosledom pojavljivanja, u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni i ujednaceni,
a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da budu
jasne i obelezene brojevima, onim redom kojim se navode u tekstu (SL. 15 SL 2
itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste¢i arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objasnjavanje pojedi-
nog dela ilustracije, svaki pojedinacno treba objasniti u legendi. Za fotomi-
krografije navesti metod bojenja i podatak o uvecanju.

Skracenice i simboli

Koristiti samo standardne skracenice, izuzev u naslovu i apstraktu. Pun
naziv sa skra¢enicom u zagradi treba dati kod prvog pominjanja u tekstu.

Detaljno uputstvo moZe se dobiti u redakciji ili na sajtu:
www.vina.mod.gov.rs/vsp


http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
http://www.vma.mod.gov.rs7vsp7download7instructions/
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@mwo?m ,» Vojnosanitetski pregled® izlazi godisnje u 12 brojeva.

Godisnja pretplata za 2016. godinu iznosi: 5 000 dinara za gradane Srbije,
10 000 dinara za ustanove iz Srbije 1 150 € za strane drzavljane i ustanove. Pretplate:
Ziro racun br. 840-314849-70 MO — Sredstva objedinjene naplate — VMA (za
Vojnosanitetski pregled), poziv na broj 12274231295521415. Uplatnicu (dokaz o
uplati) dostaviti licno ili postom (pismom, faksom, e-wail-om). Za zaposlene u MO i
Vojsci Stbije moguca je i pretplata u 12 mese¢nih rata putem trajnog naloga, tj.
,»odbijanjem od plate”. Popunjen obrazac poslati na adresu VSP-a.

PRIJAVA ZA PRETPLATU NA CASOPIS
»VOJNOSANITETSKI PREGLED*

Ime 1 prezime ili naziv ustanove
Jedinstveni maticni broj gradana
Poreski identifikacioni broj (PIB)
za ustanove

Mesto

Ulica i broj

Telefon / telefaks

Pretplata na ¢asopis ,,Vojnosanitetski pregled (zaokruziti):

1. Li¢no. Dokaz o pretplati dostavljam uz ovu prijavu.

2. Za pripadnike MO i Vojske Srbije: Dajem saglasnost da se
prilikom isplate plata u Ra¢unovodstvenom centru MO iz mojih
prinadleznosti obustavlja iznos mesecne rate (pretplate).

3. Virmanom po prijemu profakture.

Potpis

Datum
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