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SEX AND ETHNIC DIFFE RENCES OF SOMATOTYPE IN MACEDO NIAN ADOLESCENTS

Bojadzieva Stojanoskailjana, Nakeva JanevsKd, MatveevaN, ZafirovaB
Institute of AnatomyFaculty of Medicine, Ss. Cyril and Methodius University, Skopje, Macedonia

ABSTRACT

Objectives. The aim of this study was to evaluatesgcific and ethnic differences sdmatotypan
Macedonian adolescents at the age of 18 years.

Methods. In this stdy 269 adolescent students (137 males and 132 females), from Macedonian and
Albanian nationality at age of 18 years were included from secondary schools in three cities (Skopje, Ohrid and
Strumica) in R. Macedonia. Ten anthropometric parameters were mpgagsing standard equipment and
measurement technique to assess the somatotype accordingitGafatsomatotyping method.

Results.There were significant sex differences for mesomorph component in both ethnic groups in
favor of male adolescents, andrsficant sex differences for endomorph component in favor of females from
Albanian nationality. Males from both ethnic groups were more mesomorphic than females and belonged to
mesomorpkendomorph, endomorph mesomorph, balanced ectomorph and centeabtypsn Females were
more endomorphic and belonged to endomegiomorph, ectomorphic endomorph, balanced endomorph,
mesomorph endomorph.

Conclusion. Our findings suggest that ethnic groups should be taken in mind for easier evaluation and
understandingof differences in anthropometric parameters of growth, body shape and composition in
Macedonian adolescents.

Key words:adolescents, somatotype, endomorphy, anthropometry

INTRODUCTION

Somatotype is physical expression of leegnm interaction between m®nal genotype and external
factors. Anthropometric somatotyping is one of the methods which describes the body shape and composition.
The term somatotype and its three components (endomorh, mesomorph and ectomorph) were described in 1940
by Sheldon andik coworkers. According to him, endomorphy means relative predominance of soft roundness
throughout the various regions of the body; mesomorphy means the relative predominance of muscle, bone and
conective tissue and ectomorphy means relative predomimdnirearity and fragility. Later Heat and Carter
introduced the simplified method for somatotyping and in the last few decades it has been widely used for
studying body physics variations in children, adolescents and adults among populations, agearltanges
differences [1,2].

Somatotype in adults is relatively stable and the most common factors that can influence on the changes
of body shape and structure are the eating habits and physical activity, but in the period of childhood and
adolescence saatotype changes due to different time when puberty begins and sexual matéjityrj3nany
anthropological studies that have examined the growth and development in children and adolescents, the
knowledge about changes in somatotype during growth hasildet to better understanding of sex and age
differences and changes in body compositica 2.

Macedonia is a multiethnic country in which a heterogeneous population composed of mixture of
different religious and linguistic affiliations lives on a dhwpace with limited resources. Albanians are the
largest ethnic minority in the Republic of Macedonia. Of the 2,022,547 citizens of Macedonia, 509,083, or
25.2%, are Albanians according to the latest national census in 2002 [13]. The Albanian populti®n
country is largely rural with ethnic Albanians forming a majority or plurality in only 3 of the country's 34 cities.
Macedonians and Albanians differ in some aspects of lifestyle, eating habits, socioeconomic and cultural aspects,
hence differences body constitution are to be expected.

There are not enough studies on the somatotype of the adolescents in R. Macedonia of both ethnic
groups. Thus, the aim obar study was to examine one, until now, not investigated issue, to assess the sex and
ethric differences of anthropometric characteristics and somatotype of two ethnic groups of Macedonian
adolescents both males and females, at the age of 18 years.

SUBJECTS

Data were obtained from a cressctional sample of students of four high schools lieetleities in R.
Macedonia: Skopje, Strumica and Ohridlhe sample included269 healthy students(137 males and 132
females) at the age of 18 years, from selected schools and classes, which gave their consent for participation in
the research. In order tavoid mistake in the selection of the sample, volunteer students were not included.
Subjects were grouped according to sex and ethnicity. The University Human Research Ethics Committee
approved the experimental protocols
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ANTHROPOMETRY AND SOMATOTYPING

For evaluation of somatotype ten anthropometric variables were selected and measured according to the
International Biological Program (IBP): body height, elbow diameter and knee diameter; body weight, four
skinfolds (triceps, subscapular, supraspinale eadf); and two circumferences (arm and calf). The following
standard anthropometric instruments were used: for measuring body height anthropometer by Martin, with 1 mm
reading accuracy,; deci mal wei ght s c askiefpldswithprassaureBul | 6 ¢
of 10 g/cnd and precision of 0.1 mm; elastic band, also with 1 mm reading accuracy, for measuring
circumferences; and caliper square for measuring of diameters with reading precision of 1 mm and weight scale
for measuring body wght. Anthropometric measurements were made during school hours, not interrupting the
lessons. Subjects wertanding, facing ahead, and body height was measured as maximum distance from the
floor to the highest point on the head. Shoes were off, bothdgether, and arms at the sides. Heels, buttocks
and upper back were in contact with the wall. Body height measurement can vary throughout the day, usually
being higher in the morning, so to ensure reliability we measured height at the same time af the day

Somatotype components were assessed using the Carter Heat somatotyping method. The
anthropometric somatotype was calculated by the following equations [14]:

Endomor phy = 1 0.XJi1(8.20068 xX2)0.(01080B014 *K3), whereX = (sum of
triceps, subscapular, and supraspinal) x (170.18/height, cm).

Mesomorphy = (0.858 x humerus breadth) + (0.601x femur breadth) + (0.188 x corrected arm girth) +
Postural Stability in Childrea75( 0. 161 I corrected calf giaorectedarrn (hei gh
and calf circumferences are the respective limb circumferences minus the triceps and medial calf skinfolds.

Three equations were used to calculate ectomorphy according to the height weight ratio (HWR): If
HWR is 040.75, th2enl edWR)moir ph&. 55§;0.i783 HWR is |l ess tha

then ectomorphy = (0.463 I HWR) 1 17.63; if HWR 038. 25,

STATISTICAL ANALYSIS

The data were analyzed with descriptive statistics represented by measures of ceienalytand its
deviation (arithmetic mean value and standard deviation). The significant differences between groups, were
evaluated with ANOVA, the level of significance set at p <0.05. The statistical package for the social sciences
(version 20.0, SPSS In€hicago, IL) was used for all statistical analysmsmatotypeCalculation and Analysis
V1.1. Monte Goulding, Sweat Technologies, Mitchell Park, South Austsafiavare was used to determine
somatotypes.

RESULTS

The study included 269 adolescents (I&nales and 132 males) from two ethnic groups, Macedonians
and Albanians, at the age of 18 years, from Skopje, Strumica and Ohrid. Anthropometric measurements of both
Macedonian and Albanian adolescents at the age of 18 years are given in Table 1. Ketlkestifnic groups
had higher values for height and weight than females, and males and females from Macedonian nationality had
higher values for height and weight compared to Albanians.

The frequency and distribution of 13 categories of somatotype (Ca880) are shown in Table At
the age of 18 years male examinees of Macedonian nationality belonged to three somatotype categories:
endomorphiemesomorph (20%), central type (17%) and mesomermomorph (16%), while other adolescents
belonged to othercategories. Males from Albanian nationality belonged predomionantly to endomorphic
mesomorph (27%) and balanced mesomorph (20%) contrary to other ethnic groups who were represented by a
very small number or only 7%. Females of Macedonian nationality ¢petbto balanced endomorph (18%) and
mesomorpkendomorph (28%) and the rest of examinees belonged to other somatotypes: balanced ectomorph
(12%), central type (10%), mesomorphdomorph (9%), endomormttomorph (11%) and ectomorph
endomorh (10%). Femalesofn Albanian nationality differed from their peers of other ethnic groups in their
somatotype and they mainly belonged to mesomorphic endomorph (20%), balanced ectomorph (20%) and
endomorpkectomorph (17%). We can conclude that males of both ethnic gedupe age of 18 years were
more mesomorphic than females. Albanian males were more mesomorphic than Macedonians, and Albanian
females are more ectomorphic than Macedonian females.

Sex and ethnic differences of somatotype components (mean values andisiané@dions) are shown
in Table 3. Results obtained showed that males of both ethnic groups were more mesomorph than females, who
are more endomorph. There are statistically significant sex differences for mesomorph component in favor of
males of both éinic groups, and for endomorph component in favor of females of Macedonian nationality.
Although our results have shown that Albanian adolescents are more mesomorph and more ectomorhic than their
peers from Macedonian nationality, there were no signifiethmtic differences between the groups.
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Table 1. Anthropometric variables in 18earold adolescents by sex and ethnic group

Males Females
Age 18 years Macedonian Albanian Macedonian Albanian
Variable Mean + SD Mean + SD Mean+SD Mean+SD
HWR 42.59+ 1,91 42.90+ 2.06 42.70 1.79 43.27 2.25
Height 179.70+ 6.74 177.60+ 7.92 165.31 6.01 163.00 5.80
Weight 75.99+ 11.16 72.00 £12.60 58.54 7.75 54.03 7.23
Triceps SF 12.46+ 5.17 10.79 £3.17 16.20 4.46 16.09 5.32
Subscapular SF 11.87+4.12 11.76 +4.65 12.83 4.55 11.924.11
Supraspinale SF 13.02+ 6.27 11.33 +6.61 14.08 5.24 13.73 4.70
Calf SF 10.87+ 4.76 10.09 +4.09 13.65 4.76 14.93 4.95
Arm Girth 31.52+ 3.41 31.30 £3.45 26.17 2.45 25.62 2.23
Calf girth 37.08 £3.17 36.89 +2.94 35.03 2.58 34.56 3.01
Humerus B 6.84+ 0.44 6.99 +0.41 5.77 0.35 5.90 0.33
Femur B 9.61+ 0.67 9.40+0.55 8.64 0.46 8.42 0.46
n 107 30 102 30
Table 2. Somatotype categories (%) in dekcents at the age of 18 years by sex and ethnic group

Somdotype categories (%) Males Females

Macedonian Albanian Macedonian Albanian
Endomorpkectomorph 3 3 11 17
Ectomorfic endomorph 2 0 10 10
Balanced endomorph 3 0 18 13
Mesomorphic endmorph 8 3 28 20
Mesomorpkendomorph 16 13 9 7
Endomorphic mesomorph 20 27 2 3
Balanced mesomorph 7 23 0 0
Ectomorphic mesomorph 4 3 0 0
Mesomorpkectomorph 5 3 1 0
Mesomorfic ectomorph 6 7 0 0
Balanced ectomorph 11 10 12 20
Endomorphicectomorph 0 0 0 0
Central type 17 7 10 10
N 107 30 102 30

Table 3. Somatotype components in-y8arsold Macedonian adolescents by sex and ethnic group

Males Females
Age 18 years Macedonian Albanian Macedonian Albanian
Variable Mean + SD Mean + SD Mean+SD Mean+SD
Endomorphy 3.52 +1.32 3.26 +1.28 4.44 +1.14 4.33+1.17
Mesomorphy 4.08+1.40 4.30+1.48 3.04+1.09 3.04+1.36
Ectomorphy 2.65+1.27 2.83+x1.51 2.72+1.19 3.19+1.47
n 107 30 102 30

Significant differences were found (p<0.0p%0,05 (ethnic differencesfp<0,05 (sex differences)

I~
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Total Profiles 107
Mean Somatotype.  35-4.1-27
Mean Age: 18

Fig.1. Somatochart, displaying somatotype categories in male adolescents
by Macedonian nationality18 years old

Tolal Profles 30
Mean Somatotype: 324328
Mean Age: 18

MESOMORPHY

Fig. 2. Somatochart, displaying somatotype categories in male adolescents
by Albanian nationality18 years old

Total Profies: 102
Mean Somatolyps:  44-3-27
Mean Age: 18

MESOMORPHY

Fig. 3. Somatochart, displaying somatotype categories in female adolescents
by Macedonian nationality1 8 years old
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Total Profiles: 30
Mean Somatotype: 4.4-31-32
Mean Age 18

MESOMORPHY
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Fig. 4. Somatochartdisplaying somatotype categories in female adolescents by
Albanian nationality18 years old

DISCUSSION

Anthropometric somatotype of He@arter is one of the most used methods for evaluation of the
relation between body composition and physical perfoeaan different sports, but also is very often applied in
the studying of body composition, during the period of growth and development which is marked with rapid
changes in body composition and body constitutldinl8]. According to the studies on sowgpes of children
and adolescents there are differences in body structural components which are specific for every age and for both
sexes.

Although genetic factor is the key factor for body shape and composition, when determining
somatotype, ethnicity @ansex should be considered. The aim of this study was to assess the sex and ethnic
differences of somatotypes of Macedonian adolescents of two ethnic groups, Macedonians and Albanians, at the
age of 18 years, and to compare the results with other pomglafibe study oGakhar | and Malik SLon the
age and sex differences in somatotypes of the adolescents at the age of 10 to 18 years from Jats, New Delhi,
suggest that after the age of 14 years the differences of somatotypes are increasing betwes[#jeladian
male adolescents at the age of 18 years in their study belonged tecth@smrphs and balanced ectomorph,
and our results showed that male adolescents of both ethnic groups belonged to mesodwrmhph,
endomorpkhmesomorph and balancedtemorph, which indicates that there are certain differences in body
composition in our adolescents compared to their Indian peers. Females at the age of 18 years in the study of
Gakhar | and Malik Slwere more of a central type, while Macedonian femafdmith ethnic groups belonged
to endomorphic types and mesomorphic endomorph. As many studies suggests the endomorph component or the
first component in the somatotype (which is a rating on a continuum of relative fatness of a physic) in females
increasedt is values from the age of 10 to the age of 18 years while in males shows little increasment with the
age untill the age of 14 years. Contrary to endomorph component mesomorph component or the second
component in the somatotype (which is a rating onrdilcoum of musculosceletal robustness relative to stature
after the age of 13 years) had higher values in males and the values increased until the age of 18 years, which
results in higher mesomorphism in males at the age of 18 years [2, 5,12,19] .

The resuts of our study clearly suggest that in physique investigations, the somatotypes need to be
studied at each age and sex separately, and considering the ethnicity of the population.

CONCLUSION

Our study had a goal to examine one, until now, not investgésue, to assess sex and ethnic
differences on somatotype of the population group of adolescents at the age of 18 years from Republic of
MacedoniaAccording to our study we found sex and ethnic differences which might be used in clinical practise
whenevaluating the growth and development as indicators of health of youth population. Ethnic group should be
taken in mind for easier evaluation and understanding of differences in anthropometric parameters of growth,
body shape and composition. Due to a $enasample size included, particularly participants of Albanian
nationality, future studies are needed comprising a larger cohort by including more variables as well as social
determinants for both ethnic groups for better understanding of differencesebetve groups.

1©
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TROPONIN i FACTOR FOR DETERMINA TION OF MYOCARDIAL I SCHEMIC DAMAGE IN
POSTOPERATIVE PERIOD OF CARDIAC SURGERY IN PEDIATRIC POPULATI ON

MandzukovskaHristina, SofijanovaA’, Manevak!, Chadikovski?, Kojikj Lj*, MuratovskaDelimitovaR®,
Kimovska HistovaM®, NaunovaTimovskaS', VoinovskaT*, Neshkovas', GjurkovaB®, Jovanovska/*,
Neshkovskav®, Jakovskal*, Kuzmanovskd*

YUniversity Clinic for Children's DiseasesSkopje,?University Clinic of Pediatric SurgerySkopje

ABSTRACT

Background.Troponin is an important biomarker for early evidence of ischemic damage to the heart
tissue after a cardiac surgery conducted in the pediatric and adult populations. Elevated values correlate with
perioperative and postoperative procedures and practicgsasn a significant factor for possible later
complications.

Methods The study included 30 operated children divided into two groups, the first group of operated
children without a cardiopulmonary bypass (CPB), and the second group of operated childrea wi
cardiopulmonary bypass. The correlation between elevated troponin and perioperative and postoperative
parameters was monitored (duration of CPB and aortic -clasgping time, stay in the intensive care and
therapy during respiratory support, duringotropic support, the presence of renal or hepatic failure,
postoperative complications).

Results In both groups of operated children troponin was elevated. In the first group of children
operated without cardiopulmonary bypass, the average value ohinopas 9.5 ng/ml (range 685.8 ng/l). In
the second group of operated children (27 children) with cardiopulmonary bypass, the mean value of duration
was 81.5 minutes (range 18 to 296 minutes), afwlass time (aortic crogdamping time) in the sameaup of
children was with a mean value of 28.2 minutes (range-&6 tnin.). In the first group of children the mean
value of troponin was 9.5ng/ml and in the second group 23.0 ng/miofitaéned value®f troponin have
confirmed a highly significant coelation with perioperative and postoperative procedures.

Conclusions Troponin is a prognostic marker for early evidence of ischemic and necrotic changes of
cardiac infarction in the pediatric population in cardiac surgery. Elevated values in the #8thdurs are
significantly correlated with perioperative and postoperative procedures and are an important indicator of the
extent of damage to the heart tissue. But its prognostic significance of myocardial ischemic changes is lost in a
period between-B months after cardiac surgery.

Keywords:troponin, cardiac surgery, myocardial ischemic changes

INTRODUCTION

Troponin is a highly specific biomarker for early evidence of ischemic changes in the heart tissue. It is a
part of the tropomyosinprotein complecomposed of three subclasses: troponin ¢ TnC (calbinding
molecule), cTnl (inhibitory molecule), cTnT (tropomyodimding molecule). Troponin Tnl is the most
frequently used in the clinical practice.

In the literature there is a small number of sadthat have examined troponin | in the pediatric
population in cardiac surgery, with a special emphasis on the early postoperative period. A correlation is found
between elevated troponin and perioperative and postoperative procedures (duration od CRBsatamping
time, the EIT stay, duration of ventilator and inotropic support, renal and hepatic failure and so on). Ischemic
changes occurring during the cardiac surgery represent a significant factor of postoperative changes in cardiac
function whichcan be confirmed by elevated troponin. Therefore, it is considered as a prognostic biomarker of
early morbidity and mortality.

MATERIALS AND METHODS

In this prospective study 30 children with congenital heart defect were examined, in whom the cardiac
suigery was carried out in the period from September 2014 to May 2016.

The basic anamnestic data were taken, including history, age, gender, type of congenital heart defect,
etc. Most children were in the infancy period.

Operated children were divided intodvgroups depending on the severity of congenital heart defect
and the use of cardiopulmonary bypass (CPB). The first group consisted of operated children without use of CPB
diagnosed with a coarctation of the aorta and ligation of DAP, and the secondrgladpd operated children
with a complex congenital heart defects in which cases a catdiopary bypass was carried out

According to the type of the operated congenital heart defects, the highest percentage (20%) belonged
to the Atrial Septal Defect ASD) and Tetralogy of Fallot (TOF) (6/30), then the Ventricular Septal Defect
(VSD) with 16.6% (5/30) followed by complex cardiopathies, Transposition of Great Arteries( TGA), Double
Outlet Right Ventricle ( DORV).
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The correlation between the value$ troponin and perioperative and postoperative parameters was
monitored (duration of CPB and aortic cradamping time, stay in the intensive care and therapy during
respiratory support, time of inotropic support, the spree of renal or hepatic failure, postoperative
complications).

During cardiac surgeries a continuous sedation with opiates Fentanyl and neuromuscular blocking agent
Pancuronium bromide was used and also myocardial protection with cardioplegia wereeimiptém

In three children with CoAe coartation of the aorta and DARictus arteriosus persistens a cardiac
surgery without cardiopulmonary bypass was performed. In 2 children a surgery was carri@treation of
CoAo, and in one child, a ligation ofAP.

In 27 children a cardiac surgery with thoracotomy and cardiopulmonary bypass was made. In 6 children
a surgery for closure of the atrial septal defect, in 5 children closure of ventricular septal defect, in 5 children
correction of TOF, in 4 childrenocrection of transposition of the great vessels (arterial switch operation), in 2
children correction CAV and DORV were realized.

Moderate hypothermia was conducted in an interval e88degrees.

Postoperatively all children stayed in the intensive oaig and treatment, vital parameters and clinical
sings were continuously monitored. Due to complications and respiratory failure three children were intubated
again.

Examination of troponin was realized with Imulight 2000 which uses enzyme amplified
chemluminescence and verifies the subclass of troponin I. It examines the venous blood three times
preoperatively, postoperatively within -8 hours as well as@ months after surgery.

RESULTS
In this prospective study 30 children were examined and mdkeof were in the infancy period. The

average age of the operated children was 10.2 months (range 10 &ysonths). There were 19/30 (63%)
boys and 11/30 (37%) girls.

Table 1 Age of children operated on

0-1 month

12-24 months

5
1-12 months 20
3
2

from 24 months

According to the type of operated congenital heart defects, the highest percentage belonged to ASD,
VSD followed by complex cardiopathies TOF, TGA, DORYV etc. (Table 2).

Table 2 Types of congenital heart defects

Congenital heart ded¢ Number of children operated on Rate

DAP 1 3.3%
CoAo 2 6.6 %
VSD 5 16.6 %
ASD 6 20.0 %
CAV 2 6.6 %
TGA 4 13.3%
TOF 6 20.0 %
Stenosis aortae 1 3.3%
DORV 2 6.6 %
Anomal.Pulmonary venous return 1 3.3%

DAP- Ductus arteriosus persistens, A%rial septal defect, VSbVentricular septal defect, CoAo
coartation of the aorta, TOFetralogy of Fallot, TGAI Transposition of the great arteries, DOR\Double
outlet right ventricle.

Troponin | was measured three times, preoperatively, postopyat a period of 1248 hours and-B
months after surgery. Preoperative valaégroponin in all children were in the normal range of 60280
ng/ml.
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In the postoperative period the elevated values of troponin | in the period-48 hdurs were
correlated with the duration of cardiopulmonary bypass and aortic-clarsping time (p = 0.01).

In the second group of operated children (27 children) with cardiopulmonary bypass, the mean duration
was 81.5 minutes (range 18 to 296 minutes), aratosstime (aortic crosslamping time) in the same group
was with a mean duration of 28.2 minutes (range -860min.). In 10 children from this group where
cardiopulmonary bypass lasted for more than 100 minutes, troponin values were over 20 ng/ml (ra2§a 22 to
ng/ml).

In the remaining 20 children troponin was below 20 ng/ml (range from 0.5 to 18.6 ng/ml).

Prolonged cardiopulmonary bypass was the result of perioperative complications, intracranial
hemorrhage, arrhythmias, systemic bleedings with hypotersioinbradycardia, etc. The average value of
troponin was 23.0 ng/ml (range 88.8 ng/ml). This ratio between values of troponin and CPB is shown in

Figure 1.

*
E .
2
£ )
c
(@]
o
SE=* L 3R $ s
3
St
o 3 .
MQ

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00
CPBRluration in minutes

Fig. 1. Relationship between elevated troponin and duration of CPB

The duration of Xcrosstime (aortic cros€lamping time) was also correlated with the elevated values
of troponin. In the first group the -Bross time (aortic crosdamping time) at coarctation of aorta was 16.9
minutes (range 15,5818 minutes) (p = 0,1). In the second group ¥icross time (aortic crossdamping time)
was with a mean value of 29.2 minutes (rangs®0nin.).

Figure 2 shows the linear relation between vahifeisoponin and duration of the-¥ross time- aortic

crossclamping time.
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Fig. 2. Correlation between elevated values of troponin and duration of aortieaansgsing time
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In the first group of oprated children without a cardiopulmonary bypass, troponin was elevated, but
with lower values compared to the operated children with a cardiopulmonary bypass. The average value of
troponin was 9.5 ng/ml (range 61%.8 ng/l). The differences in the valuestroponin were a result of the
absence of cardiopulmonary bypass.

Comparison between the mean values of troponin in both groups

25.00
20.00 -
15.00 -
10.00 -
- t
0.00 - .
1 2
1.Troponin 23.0 ng/ml 2.Troponin 9.5 ng/ml

Elevated values of troponin correlated with the stay at the Departméntens$ive care and therapy,
with the duration of mechanical ventilation and the inotropic support.

The duration of the stay at the Department was 4.2 days (raP@eldys). Children who stayed longer
at the Department of intensive care had higher trapeaiuesthan other children. At the same time, because of
the longer stay at the Department, they needed a longer inotropic support. It took an average of 3.2 days (range
1- 10 days) (p = 0.1).
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Fig. 3. Correlation between elevated troponin and sttatjie Department of intensive care
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Fig. 4. Correlation between elevated troponin values and inotropic support

In all operated children, the hepatic and renal functions were normal with normal liver enzymes and
degradation products urea and creatinine

The correlation between elevated troponin and postoperative complications was not confirmed (pleural
effusion, chylothorax, sepsis;¥ block). They were treated with appropriate procedures and adequate therapy.

Troponin valuesn the period of 6 months were in the normal range of G280 ng/ml. All children
were operated in good general condition. The findings of the echocardiography were unremarkable with good
kinetics, without pericardial effusion.

DISCUSSION

Troponin is an important biomarker for diagnosis of early ischemic changes in the myocardium after a
cardiac surgery.

In the past, a small number of studies examined a group of cardiac markers (together with a natriuretic
peptide, creatine kinase, nglobin) where obtained postoperative results were related mainly to the adult
population [16].The study conducted by Franz F, Fra®tocer et aldemonstrated elevated troponin values
that occurred 4 hours after the intervention and reached a pedkisurs after the cardiac surgery. It should be
noted that this study included neonatal and pediatric patients, and a statistically significgdati@omvas found
between elevated troponin values and [7] the duration, the manner of implementation of CPB|attmg Xme
(aortic X-cross clamping time), the stay at the department of intensive care and therapy, the duration of
respiratory and inotqmic support, the presence of renal and hepatic impairment. Prolonged duration of CPB and
X-clamp time causes more damage to the myocardium and is reflected through the elevated troponin values. This
has been confirmed in several studies performed in g@uts].

In our study the operated children were divided into two groups, with and without cardiopulmonary
bypass and >tross time in order to identify groups of children with a high and low risk after a cardiac surgery.
There was a statistically significacorrelation between the duration of CPB andrss time and troponin
valuesthat were over 20 ng/mtatistically significant correlation was found between elevated troponin values
and the stay at the Department of intensive care and therapy, rdt@ulof the mechanical ventilation, the
length of the respiratory and inotropic suppoftiere was no statistically significant correlation with
postoperative complications (chylothorax, sepsis, pleural effusio,block) because the invasive procedyre
extension of inotropic support, antibiotics etc., had begun in due time.

Several studies have shown that elevated troponin does not correlate with the age of the operated
children. However, it should be borne in mind that a small number of studiesrifamed this.

In our study there was a statistical correlation between elevated troponin values and age, because all
children that had higher troponin values were in the infant group up to 1 year old. However, it has be taken into
consideration that thistudy comprised a small number of children.



Hristina MandzukovskaTroponini factor for determination of myocardial ischemic damage in postopera
period of cardiac surgery in pediatric population

CONCLUSION

Troponin is a sensitive early biomarker that has prognostic significance in the occurrence of ischemic
damage to the myocardium in the early postoperative period in the pediatric population.dBlelsts between
24-48 hours are an important factor for predicting the possible postoperative complications that can be treated
and eliminated if the treatment is started on time. Its prognostic significance fotelmmgmonitoring of
myocardial ischemichanges has not yet been confirmed.
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ABSTRACT

The knee is one of the three main joints intihenan body that helps distribute the weight of the body.
Fractures occurring in this area affect the function and stability of the &fdate, as regards the treatment of
these fractures, emphasis is being placed on surgical treatments with minimalkivén approaches,
anatomically, which are focused on preservation and no additional major damage to the soft tissue.

The aim of this article is to make a comparison between the minimally invasive surgical treatment of
tibial plateau fractures with contséeral elevation of the tibial plateau and its fixation with screws, and the open
surgical approach to these fractures and fixating the tibial plateau with plates and S$trewemparison is
made on the basis of the Schatzker classification typell|] Hnd IV of tibial plateau fractures, comparing the
duration of surgical interventions and the functional results at-ther@h followup, as well as the occurrence
of any potential postoperative complications.

Methods. In the period from April 2011at July 2015, twentghree patients (12 male and 11 female
patients) were treated at the University Clinic of Traumatoldgyelve of the patients were treated with the
contralateral approach and the minimally invasive treatment, while eleven of thegageattreated with open
surgical treatment and osteosynthesis with plad#isof the patients were evaluated at thenénth follow-up
using the Lysholm score / Tegner activity scale, and Rasmussen functionall$es®e.two scoring scales are
compatibleand together they give a complete picture of the function of a knee joint.

Conclusion.The contralateral minimally invasive approach of Schatzker classification I, Il, 1ll, and IV
of tibial plateaufractures is a surgical treatment that results in alsmahber of complications and has its
advantages over the open surgical approach used in patients with these types ofTihjimiesin benefiof this
surgical treatment is preservation of the soft tissue which, of course, affects the end results &kewell
minimally invasive surgical treatment allows for a shorter hospital stay of the patients, their quicker
verticalization, and faster healing of the fracture, which in turn makes the effective return to everyday activities
possible.On the other handhe standard procedure of open surgical approach provides a direct visualization of
the traumatised structures, making it easier to anatomically reconstruct the fractured bone fragments of the tibial
plateau and to repair the soft tissue trauma.

Key wordstibial plateauractures, minimally invasive treatment, quick verticalization.

INTRODUCTION

Tibial plateau fractures are fractures that occur in the area of the kned f@rknee joint is one of the
three main joints in the human body that helgtrdiute the weight of the bodlfractures occurring in this area
affect both the stability of the knee and the function of the knee jding. tibial plateau is the upper part of the
tibial bone which joints with the lower part of the femoral bone, agéther they comprise the knee joihhe
two articular surfaces are incongruent and so, in order for the joint to have the necessary stability and strength,
there are cartilaginous and ligamentous structures incorporated into the kne€gdiitdginousstructures are
the lateral and medial menisdiigamentous structures are the anterior and posterior cruciate ligaments, and
lateral and medial collateral ligamenfnd as they are all attached to the tibial bone, a fracture to the tibia can
also resuliin trauma to some of the soft tissue structufesording to Colletti, Greenberg, and Terk, there is a
possibility of anterior cruciate ligament rupture in 34% of the tibial plateau fractures, lateral meniscus damage
occurs in 45% of these fractures, anddial meniscus damage in 21% of these cases.

The tibial plateau is comprised of three parts or platéalageral, central and medial platead$e
lateral plateau is the outer part of the upper tibial bone to which the lateral meniscus and the lteral co
ligament are attachedhe upper part of the fibular bone (the head of the fibula), around which the peroneal
nerve passes, sits on the posterior outer part of the lateral plateawentral plateau is the elevated rough
medial part representda the intercondylar eminence to which the cruciate ligaments and menisci d@tiach.
vascular structures of the knee joint pass behind this central platemuwmedial plateau is the inner part of the
upper tibial bone to which the medial meniscus andrédial collateral ligament are attached.

One should always have in mind the aforementioned when deciding on the appropriate treatment of a
tibial plateau fractureConsidering the intricate structure of the knee joint, deciding on the appropriate tteatmen
of any injury to the structure is a complex task that requires great caution and precise planning before starting
any treatment as it can lead to a number of early and late complications.
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The tibial plateau fractures in this study are classified agupreb the Schatzker classification: |
lateral split in the tibial plateau; il lateral split in the tibial plateau with depression;illdepression of the
lateral tibial plateau; and 1V medial split of the tibial plateau.

According to the rules fathe minimally invasive treatment, it is best not to damage the periosteum and
to make incisions as small as possible with a minimal but adequate fixatiennew minimally invasive
treatments with contralateral elevation and fixation with screws, aswéhe treatment with small incisions and

fixation with locking plates, follow these new trends. pat i ent 6s hospit al stay is si
the small surgical incisionsnd because the duration of athepyicapostoper
therapy can begin earlier which in turn |leads to onebo:c

The aim of this article is to make a comparison between the minimally invasive surgical treatment of
tibial plateau fractures with contralateral elevation of thi@ltplateau and its fixation with screws, and the open
surgical approach to these fracturése comparison is made only on the Schatzker types I, 11, 1l and IV tibial
plateau fractures, and it compares the duration of surgical interventions anddtienalresults at the-honth
follow-up.

MATERIALS AND METHODS

The study was conducted at the University Clinic of Traumatology in the period from April 2011 to
July 2015. Twentythree patients (12 male and 11 female patients) were treated inribi. per the patients to
be part of our research, the following inclusion criteria were ysatients with Schatzker I, Il, 1ll, and IV tibial
plateau fracturest he following criteria were used as exclusion critepiatients with Schatzker I, 11, lland 1V
tibialpl at eau fractures with comorbidities (inadequately
patients over 70 years of age), patients with Schatzker V and VI tibial plateau fractures.

The tibial plateau fractures in this study are classif@mbeding to the Schatzker classificatiori: lateral split in
the tibial plateau; Ili lateral split in the tibial plateau with depression;illidepression of the lateral tibial
plateau; and IM medial split of the tibial plateau.

Twentythree patientavere treated at the University Clinic of Traumatologyelve of the patients
were treated with the contralateral approach and the minimally invasive treatment, while eleven of the patients
were treated with the standard open appro@bb. male patients &e between the ages of 31 and 68 (mean age
of 47). The female patients were between the ages of 25 and 68 (mean age 0€3l1afi)d xray investigations
were made at the time of admission of all the patients with the aim of determining the typeuné firagtach
patient so that the appropriate intervention can be decideth @udition, ECG investigations and laboratory
tests were also done in order to determine whether the patients could be included in our redparch.
completing the xay and CTinvestigations, it was established that three of the patients had the Schatzker type |
fracture, two had the Schatzker type Il fracture, fifteen had the Schatzker type Il fracture, and three patients had
the Schatzker type IV fracture.

All of the patiens were treated surgically either within the first 24 hours or between the seventh and the tenth
day after the initial trauma, depending on the condition the local area of the fracture Ah®firihe patients

were operated on using a spinal anaesttasiaplaced on an extension tablilevelve patients were treated with

the contralateral approach and the minimally invasive treatment where traction was applied to the injured leg
while it was placed in a neutral position so as to achieve an indirect mdwdtithe fracture, which was
controlled by a Carm. After all the preparations for surgery were made, a small incision of 1.5 to 2 cm long was
made (parallel to the tuberositas tibiae) and another one of 1.5 cm in length on the opposite side ofréhe fractu
On reaching the bone, a hole was drilled in the bone by using four drill bits successively (ranging from 2.8 mm
to 6 mm) through which the elevator could be inserted and the calcium hydroxyapatite placed.

Before inserting the elevator through the holede in the bone, a reduction of the bone was made using
a device for temporary fixatiodfter identifying the depressed part, it was pushed back into place by using the
elevator and the gap in the fracture was filled with calcium hydroxyapktitee end, the fracture was fixated
with either cannulated or spongiosis screwhe entire intervention was controlled using &a@n for
fluoroscopic evaluation.

Postoperatively, the injured leg was immobilised in either a splint or aTdastpatients were gén
analgesics, antibiotics and tromboprophylaRishlood test analysis was made on the first postoperative day so
as to evaluate any significant blood lo€81 the second postoperative day, a contrcdycwas madeOn the
seventh postoperative day, thérgical sutures were removed.

Eleven patients were treated with the open approach with a Pplag.were all placed on the operating
table in a supine position with the injured leg slightly elevatdtir all the preparations for surgery were made,
the open parapatellar approach was ugeepending on the condition the local area of the fracture was in, the
surgical intervention was done either within the first 24 hours after the trauma or, if there was a significant local
swelling, it was postponed feeven to ten days latekfter reaching the bone by way of incision on the capsule,
an antomical reduction of the bone fragments was carried out.

18
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Any eventual defects were filled either with calcium hydroxyapatite or with spongiosis from a donor
bone.The fixation was made with free screws andi@late, or with anatomical locking plates for the upper part
of the tibial bonelt was followed by restoration of the traumatised soft tissue of the Rimeewounds were
closed in layers.

Postoperatively, thajured leg was immobilised and the patients were given analgesics, antibiotics and
tromboprophylaxis.A blood test analysis was made on the first postoperative day so as to evaluate any
significant blood lossOn the second postoperative day, a contredywas madeThe surgical sutures were
removed around 10 to 14 days following the surgery.

All of the patients were evaluated on the sixth month following the surgical intervention according to
the Tegner / Lysholm and the Rasmussen functional §&g2¢3]. The total number of points that could be
awarded according to the Tegner / Lysholm functional scale is 100; using the eight criteria given, the best
possible score is 100 points which in turn means that there are no problems with the knékgaiiteria used
in evaluating the function of the knee joint are as followsnping, Support, Locking, Instability, Pain,
Swelling, Climbing Steps, and Squattingccording to the Rasmussen functional score, the maximum points
that could be awarded are 30 ngsithe five criteria givenAnd they are as follows: pain, ability to walk,
extension, range of movements, and stabilityese two scores are compatible and complement each ther.
combination, they give a complete picture of the function of the knete jo

STATISTICAL ANALYSIS

For the analysis of data, the following software was used:

-Statistica 7.1 for Windows
The following methods were applied:

1. For the series containing numerical symbbld.imping; Support; Locking; Instability; Pain;
Sweling; Climbing Steps; Squatting; Walking; Extension; Movement; Stability; Overall Scar®escriptive
Statistics (containing Mean; Std. Deviation; £95.00% CI; Minimum; and Maximum) was made;

1.1 The distribution of data testing was done using thevirip tests:Kolmogorov Smirnov test;
Lilliefors test; ShapiroWilks test (p);

1.2 The differences between the two groups were tested using thé\Miaihmey U test (Z/p);
The significance was determined to be if the value of p >0.@5les and charts weosed to present the data.

RESULTS
1. Fixation with contralateral elevation and percutaneous fixation with screws / Group Al

All of the patients were treated at the Clinic of Traumatoldhe treatment of a total of 12 patients
consisted of fixation with adralateral elevation and percutaneous fixation with scréwable 1 andFig 1
contain the descriptive statistics of parameters analyséde analysed parameters vary in the following
intervals:Limping 3.64 £ 1.57 points; Support 4.27 + 1.68 points; liogk 1.45 + 3.05 points; Instability 20.91
+ 7.01 points; Pain 21.82 + 2.52 points; Swelling 9.64 + 1.21 points; Climbing Steps 9.09 + 3.02 points;
Squatting 4.18 + 1.66 points; Overall Score 79.83 + 16.82 points.

Table 1.Descriptive statistics / GrouplA

Parameters Numbe| Average| (?I.Ogn;"%%g/ge Cf;;'%%g/ie Minimum | Maximum | Std. Dev.
Limping 12 3.50 2.30 4.70 0 5 1.88
Support 12 5.17 4.06 6.28 2 10 1.75
Locking 12 9.67 6.59 12.75 2 15 4.85
Instability 12 22.92 20.06 25.78 10 25 4.50
Pain 12 17.92 13.14 22.70 0 25 7.53
Swelling 12 8.08 6.05 10.12 0 10 3.20
Climbing Steps 12 8.33 6.63 10.03 2 10 2.67
Sgautting 12 4.25 3.70 4.80 2 5 0.87
Overall Score 12 79.83 69.14 90.52 46 95 16.82
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Fig. 1. Descriptive statistics / Group Al

2. Standad surgical technique and open approach / Group B1

A total of 11 patients were treated with a standard surgical technique and open appabkch. and~ig
2 contain the descriptive statistics of parameters analy§dwe analysed parameters vary in tfbdowing
intervals:Limping 3.50 £ 1.88 points; Support 5.17 + 1.75 points; Locking 9.67 + 4.85 points; Instability 22.92 +
4.50 points; Pain 17.92 + 7.53 points; Swelling 8.08 * 3.20 points; Climbing Steps 8.33 * 2.67 points; Squatting
4.25 + 0.87 pointsOverall Score 85.00 + 14.42 points

Table 2. Descriptive statistics / Group B1

Parameters Numbe| Average C%rglgg(r)};: € Cfgnsf',%%g/ie Minimum | Maximum | Std. Dev.
Limping 11 3.64 2.58 4.69 0 5 1.57
Support 11 4.27 3.14 5.40 0 5 1.68
Locking 11 11.45 9.41 13.50 6 15 3.05
Instability 11 20.91 16.20 25.62 5 25 7.01
Pain 11 21.82 20.12 23.51 20 25 2.52
Swelling 11 9.64 8.83 10.45 6 10 1.21
Climbing Steps 11 9.09 7.07 11.12 0 10 3.02
Squatting 11 4.18 3.06 5.30 0 5 1.66
Overall Score 11 85.00 75.31 94.69 50 100 14.42
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Fig.2. Descriptive statistics / Group B1

3. Difference: Fixation with contralateral elevation and percutaneous fixation with screws (Group Al) &
Standard surgical technique and open approach (Group B1)

The differences between theo groups of patients in the parameters analysed are shown in Table 3.
With Z = 0.00 and p > 0.05 (p = 1.00), there is no significant difference in the parameter Limping between the
two groups of patients.

The parameter Support shows a greater scoratients treated with the standard surgical technique
and open approach (Group B1), but the difference with respect to the score in patients treated with the fixation
with contralateral elevation and percutaneous fixation with screws (Group Al), witt0Z£ and p > 0.05 (p =
0.48), is not a significant one.

The parameter Locking shows a greater score in patients treated with the fixation with contralateral
elevation and percutaneous fixation with screws (Group Al), but the difference with respectstorthén
patients treated with the standard surgical technique and open approach (Group B1), with Z = 0.80 and p > 0.05
(p = 0.42), is not a significant one.

The parameter Instability shows a greater score in patients treated with the standard scingicalete
and open approach (Group B1), but the difference with respect to the score in patients treated with the fixation
with contralateral elevation and percutaneous fixation with screws (Group Al), witt0A5 and p > 0.05 (p =
0.58), is not a significant one.

The parameter Pain shows a greater score in patients treated with the fixation with contralateral
elevation and percutaneous fixation with screws (Group Al), but the difference with respect toréhan sc
patients treated with the standard surgical technique and open approach (Group B1), with Z = 1.23 and p > 0.05
(p = 0.22), is not a significant one.

The parameter Swelling shows a greater score in patients treated with the fixation with contralatera
elevation and percutaneous fixation with screws (Group Al), but the difference with respect to the score in
patients treated with the standard surgical technique and open approach (Group B1), with Z = 1.05 and p > 0.05
(p = 0.30), is not a significant en

The parameter Climbing Steps shows a greater score in patients treated with the fixation with
contralateral elevation and percutaneous fixation with screws (Group Al), but the difference with respect to the
score in patients treated with the standardisal technique and open approach (Group B1), with Z = 0.86 and p
> 0.05 (p = 0.39), is not a significant one.

The parameter Squatting shows a greater score in patients treated with the fixation with contralateral
elevation and percutaneous fixation wibrews (Group Al), but the difference with respect to the score in
patients treated with the standard surgical technique and open approach (Group B1), with Z = 0.89 and p > 0.05
(p = 0.37), is not a significant one.
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The Overall Score is greater in paterireated with the fixation with contralateral elevation and
percutaneous fixation with screws (Group Al), but the difference with respect to the score in patients treated
with the standard surgical technique and open approach (Group B1), with Z = @86 &05 (p = 0.42), is not
a significant one.

Table 3.Difference: Fixation with contralateral elevation and percutaneous fixation with screws (Group Al) &
Standardsurgical technique and open approach (Group B1)

Parameters Rank Sum | Rank Sum U ~ oi level Valid N Valid N
Group Al | Group B1 Group Al | Group B1

Limping 132.00 144.00 66.00| 0.00 | 1.00 11 12
Support 120.50 155.50 5450|171 O . 0.48 11 12
Locking 145.00 131.00 53.00| 0.80 | 0.42 11 12
Instability 123.00 153.00 57.00({1 0.| 0.58 11 12
Pain 152.00 124.00 46.00| 1.23| 0.22 11 12
Swelling 149.00 127.00 49.00| 1.05| 0.30 11 12
Climbing Steps 146.00 130.00 52.00| 0.86 | 0.39 11 12
Squatting 146.50 129.50 51.50| 0.89 | 0.37 11 12
Overall Score 145.00 131.00 53.00| 0.80 | 0.42 11 12

4. Fixation with contralateral elevation and percutaneous fixation with screws (Grolga8mussen)

A total of 12 patients were treated with the fixation witlmtcalateral elevation and percutaneous fixation
with screws (Group A Rasmussen)lable 4 and-ig 3 contain the descriptive statistics of parameters analysed.
The analysed parameters vary in the following interviatgn 5.18 + 0.60 points; Walking 5.1#81.83 points;
Movement 5.64 + 0.67 points; Stability 5.45 + 1.81 points; Overall Score 27.45 + 3.27 points.

Table 4. Fixation with contralateral elevation and percutaneous fixation with screws (Grotga8mussen)

Numbe| Average (ZTorguz_)e.r]cg C:)J:_:(.joeorlze Minimum Maximum | Std. Dev.
Pain 11 5.18 4.78 5.59 4 6 0.60
Walking 11 5.18 3.95 6.41 1 6 1.83
Extension 11 6.00 6 6
Movement 11 5.64 5.18 6.09 4 6 0.67
Stability 11 5.45 4.24 6.67 0 6 1.81
Overall Score| 11 27.45 25.26 29.65 19 30 3.27

Fixation with contralateral elevation and percutaneous fixation with screws

Paints (Group A - Rasmussen)
40

35
30
25

20

5 @é+@é

. [ MeantSD
Extension Stability I Mean+1,96*SD
Walking Movement Overall Score

Fig. 3. Fixation with contralateral elevation and percutaneous fixation with screws (Grouga8mussen)
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5.  Standard surgical technique and open approach (GrauRd&mussen)

A total of 12 patients were treated with the fixation with contralatelevation and percutaneous
fixation with screws (Group B Rasmussen)Table 5 and-ig 4 contain the descriptive statistics of parameters
analysed.The analysed parameters vary in the following intendsn 4.25 + 1.60 points; Walking 4.42 + 2.07
points; Movement 5.17 + 1.19 points; Stability 5.67 + 0.78 points; Overall Score 25.50 + 4.06 points.

Table 5. Standard surgical technique and open approach (GréuRd&mussen)

Confidence | Confidence - .
Numbe| Average 195 0 195 00% Minimum Maximum | Std. Dev.
Pain 12 4.25 3.23 5.27 0 5 1.60
Walking 12 4.42 3.10 5.73 1 6 2.07
Extension 12 6.00 6 6 0.00
Movement 12 5.17 4.41 5.92 2 6 1.19
Stability 12 5.67 5.17 6.16 4 6 0.78
Overall Score 12 25.50 22.92 28.08 17 29 4.06
Standard surgical technique and open approach (Group B - Rasmussen)
35 r T r T T r r T
30
25
20
15
10
5 I:'%:I G] - @ @
0
O Mean
5 . ' : [ MeantsD
. Pain Extension Stability T Meant1,96*SD
Points Walking Movement Overall Score

Fig. 4. Standard surgical technique and open approach (GrauR&mussen)

6. Difference: Fixation with contralateral elevation and percutaneous fixatitm serews (Group A/
Rasmussend Standard surgical technique and open appho(Group B Rasmussen)

The differences between the two groups of patients in the parameters analysed are shown in Table 6.

The parameter Pain shows a greater score in patients treated with the fixation with contralateral elevation
and percutaneous fixion with screws (Group A Rasmussen), but the difference with respect to the score in
patients treated with the standard surgical technique and open approach (Gr&gsmBussen), with Z = 1.54
and p > 0.05 (p = 0.12), is not a significant one.

The paameter Walking shows a greater score in patients treated with the fixation with contralateral
elevation and percutaneous fixation with screws (GroupRasmussen), but the difference with respect to the
score in patients treated with the standard surggcdinique and open approach (Group Basmussen), with Z
= 0.83 and p > 0.05 (p = 0.41), is not a significant one.With Z = 0.00 and p > 0.05 (p = 1.00) there is no
significant difference in the parameter Extension between the two groups of patients.



Gavrilovski Andreja Treatment of tibial plateau fracturesomparative analysiof two operative techniques

The parameter Movement shows a greater score in patients treated with the fixation with contralateral
elevation and percutaneous fixation with screws (GroupRasmussen), but the difference with respect to the
score in patients treated with the standargisal technique and open approach (GrotipBasmussen), with Z
=0.95 and p > 0.05 (p = 0.34), is not a significant one.

The parameter Stability shows a greater score in patients treated with the fixation with contralateral
elevation and percutaneousdtion with screws (Group A Rasmussen), but the difference with respect to the
score in patients treated with the standard surgical technique and open approach (GRagnBissen), with Z
=0.25 and p > 0.05 (p = 0.81), is not a significant one.

The Oveall Score is greater in patients treated with the fixation with contralateral elevation and
percutaneous fixation with screws (GroupiARasmussen), but the difference with respect to the score in
patients treated with the standard surgical techniqueoped approach (Group BRasmussen), with Z = 1.23
and p > 0.05 (p = 0.22), is not a significant one.

Table 6. Difference: Fixation with contralateral elevation and percutaneous fixation with screws (Group A
Rasmussen) & Standard surgical techniqueapeth approach (GroupBRasmussen)

Rank Sum Rank Sum U 7 i level Valid N Valid N
Group A Group B Group A Group B
Pain 157.00 119.00 41.00 | 1.54 0.12 11 12
Walking 145.50 130.50 52.50 | 0.83 0.41 11 12
Extension 132.00 144.00 66.00 | 0.00 1.00 11 12
Movenment 147.50 128.50 50.50 | 0.95 0.34 11 12
Stability 136.00 140.00 62.00 | 0.25 0.81 11 12
Overall Score 152.00 124.00 46.00 | 1.23 0.22 11 12
DISCUSSION
Historically, the very complexity of the tibial plateau traumas made their treatment develop over a long
period of time At first, the tibial plateau fractures (Schatzker type I, Il, lll, and IV) were treated conservatively

without taking into account the soft tissue trauma, depression of the plateau, residual instability, or the presence
of varus or valgusrgyulation[4,5,6].

After the anatomy and function of the separate parts of the knee joint were examined in great detail, the
opinion as regards the appropriate treatment chanbeds, the treatment of tibial plateau fractures were
primarily focussed on thdepression of the fractured part, but the opinions regarding the extent of the depression
differed [7,8,9]. The tibial plateau fractures were treated with the open approach with arthrotomy, and the
fracture was fixated with plates and screws.

Accordingto recent studies, a primary indication for the treatment of tibial plateau fractures is the
residual instability and the presence of varusvalgus angulatiorj10,11]. Depending on the type of tibial
plateau fracture, the treatments to be taken intoideraion are: open reduction with arthrotomy; minimally
invasive treatment with small incisions and specially shaped plates; minimally invasive treatment with traction
and percutaneous fixation; and minimally invasive treatment with arthroscopy andapeom fixation.

The open reduction with arthrotomy and fixation with plates is a method of choice used in comminuted and
complex fracturesBecause of this methodés poor functional resu
and high percent ahfections), more and more schools promote the minimally invasive types of treatment.

The minimally invasive types of treatment are a method of choice in treating the tibial plateau fractures.
Various schools promote different minimally invasive treatmeritere are a number of studies which compare
various minimally invasive treatments of tibial plateau fracturd®adheshyam Sa me nt 6 &lossed udy
reduction and percutaneossrewfixation for tibial plateau fractures), examines parameters that arestlws
the parameters examined in our st(iti¥,13,14] The results of the aforesaid study correspond to the results in
our study.The results we have come to, support the above stated.

CONCLUSION

The contralateral minimally invasive approach of Schatdi@ssification I, IlI, 1ll, and IV of tibial
plateau fractures is a surgical treatment that results in a small number of complications and has its advantages
over the open surgical approach used in patients with these types of injlneesiain benefit othis surgical
treatment is preservation of the soft tissue which, of course, affects the end results ahevetinimally
invasive surgical treatment allows for a shorter hospital stay of the patients, their quicker verticalization, and
faster healing bthe fracture, which in turn makes the effective return to everyday activities pos€ibléhe
other hand, the standard procedure of open surgical approach provides a direct visualization of the traumatised
structures, making it easier to anatomica#iganstruct the fractured bone fragments of the tibial plateau and to
repair the soft tissue trauma.
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ABSTRACT

Background. Lipomas are the most common benign neoplasms originating from adipose tissue, usually
subcutaneously located. Patients seek removal, mainly for aesthetic reasons asrta@gfimftire body contours
mutilating natural appearance. Historically, surgical removal comprises the standard of treatment. Liposuction
emerges as a new successful treating method in selected cases.

Objective. The primary objective is to evaluate tHeaiveness of liposuction in removing lipomas in
terms of success rate of tot al removal, risk of even
observation of postoperative events and their resolution is to be done.

Method. This is a rebspectivei prospective study comprising 5 cases of liposuctiorassisted
lipectomies. Thorough analysis of the cases was conducted: preoperative assessment and diagnostics, operative
technique and postoperative follayp. Postoperative period was digdl in short term (up to 4 weeks) when
early postoperative complications were observed, and long term (up to 12 months) when remnants and eventual
recurrences can be seen. Satisfaction was assessed as a questioned inquiry.

Results. Summarizing the resultigscriptive statistic was used. In short term follany, selfresolving
bruising, edema and mild pain were noted. There was no case of infection. In period of up to 12 months follow
up, total lipoma removal and 0% recurrence in all cases was pointefia&atn rate of the patients was high.

Conclusion. Liposuction can be as effective as open surgical removal when treating conventional
lipomas. High satisfaction rate, due to small incisional scars, can be achieved.

Key words:lipoma; liposuction; liposctioni assisted lipectomy

INTRODUCTION

Lipomas are the most common benign tumors of mesenchymal origin, with an incider2zd ¢f1D00
[1]. Clinically, they represent mainly as weléfined, mobile, painless and sl@rowing soft tissue masses that
occur sporadically, but may be associated with hereditary syndromes as well. They can emerge anywhere in the
body, but usually under the skin, on the trunk or extremities. [2]

Discussing about lipomas, we refer to thecatled conventional or common lipomavhich are
composed of pathologically mature adipocytes, without atypia, grouped into lobules by trabecules and fibrous
septa. [3.4] In addition to endothelial and immune competent cells, in the -véibcalar stroma located in the
trabecules, there amso CD29 + / CD44 + cells, very similar to fibroblasts. These are stem cells originating
from adipose tissue, which are thought to be probable cause of relapse in an incomplete removal of lipomas as
they are the main precursors of adipocytes. [5]

Reasondor lipoma removal are an aesthetic nuisance, discomfort, functionally disrupting or cancer
phobia. Clinical diagnosis is usually easily set up, but in unclear cases, imaging techniques complemented by
thin - needle aspiration / core biopsy can help. élthph much less common, it should be mentioned that there
are malignant varieties originating from adipose tissue or that secondary malignant alteration is possible. [6.7]

Traditionally, open surgical extirpation is a widely accepted method for the treathdipomas.
However, in recent decades new treatment modalities appé&i.[8iposuction, due to the simplicity and high
security, is the most commonly used alternative with rapid growth in utilization. The main advantages of
liposuction are effectivesss, small scars and better aesthetic results, shorter operative time, lower risk of
hematoma and seroma, and high compliance of patients [8,9]. Despite expanding number of published scientific
papers on its success in lipoma treatment, liposuction lisnstilwidely accepted. Main drawbacks are limited
visualization during removal, tissue sample fragmentation for histological analysis and possibility of recurrence
due to incomplete removal of lipomatous or capsular/hard residual tissue.[14] Howevearpénlypselected
cases with good preoperative evaluation, with clear diagnosis and appropriate operative technique used,
liposuction- assisted lipectomy may have an advantage over the classical operating technique.

This paper publishes the results of tineatment of lipomas with liposuction in a study of 5 cases. The
primary objective is to assess the effectiveness of liposuction in lipoma removal, taking into account the degree
of success, the risk of any recurrence and patient satisfaction. In addigtoperative events will be observed,
their progress and the need for any further interventions. Finally, the operative technique will be discussed and
its applicability.
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MATERIAL AND METHODS

This study included 5 patients with subcutaneous corpip@inas which have been removed by
liposuction. Patients were treated at the University Clinic for Plastic and Reconstructive Surgery in Skopje,
where the standard treatment for lipomas is an open surgical extirpation. Patients were offered the new method
and after the discussion about the benefits, limitations and risks of both methods, patients have embraced the
alternative. The cases were followed prospectively and are still subject of monitoring. Lipomas that are
moderately large or large, with a diatmeequal to or greater than 5 cm were included. Lipomas smaller than
5cm were not taken under consideration. Ultrasonographic examination amedidie aspiration biopsy were
made in each case preoperatively. Magnetic Resonance Imaging was used whsomagraphy was not
conclusive. Clinical investigation concluded conventional subcutaneous lipomas in all patients.

Operative technique: Surgery is performed in local anesthesia solely or in combination with intravenous
sedation. Single shot of broapgestrum antibiotic was given i.v. or i.m. -BOmin. before operation. Marking
the outer margins of the skin lipomas follows. After administration of 2 ml local anesthetic (1% lidocaine +
0.01% adrenaline) on the sidelines of a lipoma or about 2 cm llatéuaually where most cosmetically
desirable), a sharp O0.5cm incision is made with a
blunt infiltration cannula, the tumor is infiltrated with modified Klein solution (0.1% lidocaine + 1. 1m
adreraline in 1000ml 0.9% NaCl solution) by means of tumescent "superwet" technique of infiltration. The
endpoint of infiltration is an orange peel like pale skin. After a period of 15min. while gently massaging, the
liposuction is conducted with a blunt Medce s s 3 mm/ s 5 mm cannula (ByronE
vacuum with 60ml. Toomey syringe. End point of liposuction is receiving skin smoothing and predomination of
a bloody aspirate in the syringe. (Figure 1) The aspirate is decanted and filtereduan.alpa hard part is sent
for pathohistological analysis. Through the same incision, any residues present in the cavity as hard residual
tissue are removed with long paean. It is grasped and pull out easily from the internal walls and then sent for
pathohstological analysis. The incision is closed with resorptive subcuticular suture followed by a compressive
dressing. Patient is discharged home few hours later same day-@iseake scheduled on the third and seventh
postoperative day and their dynamdmspends on further requirements. The patient is given advice to wear a
compression garment or bandage for 3 weeks without limiting usual activities. During this period up to one
month, we follow early postoperative complications and control the wourad./Iacthe late followup period of
one year, we follow and control the quality of the scar and the liposuctioned surface. At the end of the 12th
month or later, overall patient satisfaction of the treatment is questioned. Special attention in this paighd
to the eventual development of recurrence.

Patientsd satisfaction rate from operation and f
guestioners.

RESULTS

All cases were operated on between the year of 2013 and of 2015. In gl tteséndications for
surgery were solitary, suprafascial lipomatous lesions. Three of them are women and two men, aged 19 to 57
years (average 38 years). All lipomatous changes were at least a diameter greater than or equal to 5 cm (average
size 7.6 x 1@4cm). In terms of location, 2 cases were located on the lateral chest wall, one on the upper dorsal
region, one in front of the lowdateral abdominal wall and one on the frontal shoulder. In all cases, the result of
the patohistological analysis ofgtaspirate, with or without the capsule was an ordinary, conventional lipoma.

A common postoperative finding in all was swelling and soft tissue ecchymosis. They resolved
spontaneously in the early folleup period. Pain was moderate. In none of the cabese was need for
aspiration of collected seroma, nor was the case of infection or problematic healing of the wound. Complete
removal of lipomas was achieved in all cases. In the late control for at least 12 months or later, there was not
even one caswith a relapse. There was no case of bad scar or indentation and the unevenness of the liposucted
surface. When asked if they were satisfied with the treatment, all patients showed a high degree of satisfaction in
terms of operation and in terms of eaalyd late postoperative peridBummarized results are shown in Table 1.
Photographed progress of a case shown in Figure 2

Table 1. Summarized results

Patient/gender Age Sizgcm) Location Relapse Contentment
I . n.| 19 576 Thorax - ++++
J.A. I 32 3x6 Thorax - +H+++
I . 42 7210 Omaris - +++++
1. rR. 41 13720 Abdomen - +++++
m. [ .| 57 10-10 Dorsi - +++++
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Fig. 2. 'reoperativeiiagnosis, early postperative period, evaluation of late results.

DISCUSSION

Liposuction technique as a method of evacuation of the adipose tissue was introduced in7be ohid
the last century with the work of Fischer brothers, primarily for agsthatposes. With the introduction of wet
technique of Illouz, and then the tumescent technique of Klein, safety in its use significantly improved, which
expanded indications for its application. [15]. Its safety standards are well documented. [16,P85/n 1
Rubenstein et all. published the first liposuctioassisted lipectomy [18], which was an introduction to-non
aesthetic applications of liposuction [19], and today, lipomas are the most common reason for that. There are
numerous case reports andiegrof patients, both children and adults, which highlight its success in lipoma
treatment. [8,9,18,280] It is appropriate in removal of moderately largel@tm) and large lipomas (over 10
cm), although there are reports of removal of small lipomass (fean 4cm). [21] Our observations suggest that
subcutaneous lipomas with diameter more than 5cm can be safely, effectively and completely removed with
liposuction. The outcome may vary for lipomas with intramuscular propagation. The main advantages of
liposuction stand out: a good aesthetic result, safety, lower risk of seroma, hematoma and complications in
general, inconspicuous incisional scar, less pain, a good cost / benefit ratio, the possibility of removing more
lipomas with fewer scars, the oppanity to remove lipoma through remote incision acceptable cosmetically etc
[19]. The main concern comes from the possibility in overlooking malignancy and a higher risk of recurrence
observed in some series. [14]

In order to exclude malignancy, before ugithis technique, an exact preoperative diagnosis is an
imperative, which in most cases clinically is not difficult. Additional information may be obtained by linear
ultrasonography and thin needle aspiration biopsy/nuclear core biopsy. These should méimum of
preoperative tests, as in our series. One should always take into consideration the atypical lipomas and
liposarcoma that can mimic same clinical presentation. Every lipoma with atypical clinical features should be
further examined before undming liposuction. [6.31] Doubt should arouse abrupt and painful growth of the
tumor sizes over 10cm and locations that are uncharacteristic and deeper, especially in patients over 5th decade
of life. In that case an MRI in the hands of an experienceidloglst can determine the diagnosis because it is
highly sensitive and specific for soft tissue tumors [31,BRlally, in such cases, before any decision for surgery
it should be preceded by an open biopsy. Although liposarcoma accounts for almosf ab%odf tissue
sarcomas [31], their incidence is very low (2.5 7 fiér year), and most of them are wetlifferentiated. [3,7]
However, the standard of their treatment is an open and radical surgical excision. Error as liposuction of
misdiagnosed fiosarcoma is aextremely undesirable scenaf&8].
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Additionally, the hard decanted liposuctional aspirate should be sent to pathohistological verification.
Several studies demonstrate the integrity of the cell and stem cells in liposuction aspjrat, [3#aning that
their reliable microscopic examination is possible. In this regard, the correct preoperative and postoperative
diagnosis, the mistakes for misdiagnose are annulated.

The second concern relates to possible higher rate of recidivisatement that seems to be extracted
prematurely as an observational conclusion from studies with small numbers of patients. The reason stated is the
difficulty in removing the fibrous capsule and hard residual tissue with liposuction. [18] The late contains
adipose derivate stem precursor cells. [5]. Recurrence risk in open classical lipectomy is about 2%. [31] All
studies published in the literature on liposucticassisted lipectomy are with limited number of participants to
identify lower risk of recuience or about 2%. [30] The only comparative study conducted by Raemdonck et all.
which includes 30 cases, shows unacceptably high risk of recurrence in liposuction method compared to an open
excision. [14] In a prospective study of Wilhelmi et all., inlldw-up period to 10 years, no recurrence was
observed in any of all 5 patients. [21]

Liposuction lipectomy in giant lipomas cases report an absence of recurrence in theufofi@nod of
2 years. [25.26] In order to reduce the risk of recurrencd3aaty et all., recommended after completed wet
liposuction, excision of the fibrous capsule with paean (forceps) through the same or throughicosiiar
for larger lipomas. With this modification, in the follewp period of 6 years no recurrence wasesked in any
of the 16 patients. Additionally, the extracted hard tissue can be sent for pathohistological analysis. [23] Choi et
all. applied the proposed modification, but by using tumescent infiltration to the lipomas prior to liposuction. In
the peria of 2 years followup, no relapse was noted in 12 patients; still, in the early postoperative period 3
lipomatous remnants were found in dorsally located lipomas. [27] The author believes that due to
stiffness/hardness of the dorsdthated lipomas, amplete removal was not possible. The difference between
these two studies is the infiltration technique, in the second being tumescent. It can have an impact as within this
technique endpoint of liposuction is less obvious. Latest and largest studyhedld@mprises 44 lipomas in 23
patients where no recurrence is evidenced within a mean foloweriod of 6 years. Author used same
modification i.e. combination of liposuction with extirpation of hard residual tissue using wet infiltration
technique. 30] It seems that capsulectomy (hard residual tissue removal) should be included as a supplement to
liposuction in order to achieve radicalism thus avoiding recurrence. Probably hard residual tissue bears the
highest concentration of stem cells and thepnca be always mechanically destroyed only by means of
liposuction. This might be an object of further examination. In our series a tumescent infiltration technique is
used as it has advantages in terms of reduced bleeding risk. Whether capsulertlémtis, depends on the
case. In fact, our objection is that in some cases suction is possible for the capsule as well, particularly in cases
with a shorter medical history. Here, it is not very adherent to the surrounding tissue contrary to cases with
longer history.

Postoperative period is usually accompanied by swellings, mild pain and moderate eccimosis that are
self retreated. If hematoma and seroma occurs, punctional aspiration is needed and they resolve residue less.
Infections are not commoi23,27,30] For these reasons, and due to effectiveness and safety, liposuction
assisted lipectomy is followed by high satisfaction and compliance of the patients. In our series, we found no
complications outside the usual and all patients were sdtisfté the final result.

CONCLUSION

Despite the rise of liposuction as a minimally invasive method for lipoma removal, with all its
advantages, it is still not widely accepted among surgeons. It can be effectively and safely used in the treatment
of subcuwaneously located, moderately large and large, ordinary lipoma with clear preoperative diagnosis. In
such cases, it might be superior alternative to classical open surgery with high satisfaction rate as an outcome.
However, for such conclusions to be unifed, larger randomized studies comparing the separate techniques,
are required.
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ABSTRACT

There has been a great interest in the interaction between obstructive sleep apnea (OSA) and impaired
glucoseinsulin metabolism, but a shared intimate relagltip with obesity makes discerning an independent
link challenging. The aim of this study was to evaluate the prevalence of glucose abnormalities in patients
suspected for OSA, referred to our Sleep laboratdfwo hundredpatients with suspected OSA wemdrent
standard polysomnography. Patients who had respiratory disturbance index (RDI) above 15 were diagnosed with
OSA. In the morning after polysomnography, fasting blood levels of glucose, insulin and glicolised hemoglobin
(HbA1c)were determined, and heeostasis model assessment (HOMA) score was calculatede study, both
OSA positive and OSA negative patients were divided according to the body mass index (BMI) in two groups:
the first grou pEand the $ecoBd\Mjtoup WBhOBMIk>G0 kadinDSA positive patients with
B MI O3 0?2 hkdgstatitically significant higher blood level of insulin and HOMA index when compared to
OSA negative pat i éfherewasndstatistRaVdiflordnee irkaged, gucose-oilLc level
between theséwo groups of patients. OSA positive patients with BMI>30 Kghad higher blood level of
glucose, insulin and HbAlc and higher HOMA index versus OSA negative patients with BMI>3%) kgtm
without statistically significant differences.

This study sugests that OSA could play a significant role in worsening of glucose metabolism-in non
obese patients, but in obese patients, extra weight makes the impairment ofpgjisclisenetabolism.

Keywords:obstructive sleep apnea, glucose, insulin

INTRODUCTION

Obstructive sleep apnea (OSA) is a common chronic disorder that is characterized by repetitive upper
airway obstructions resulting in intermittent hypoxia and sleep fragmentation caused by grjugaisong
adults, 3070 years of age, approximately 13%% men and 6% of women, have moderate to severe forms of
OSA[2]. OSA is often closely associated with other conditions which are recognized causes of morbidity and
mortality such as obesity, metabolic syndrome, insulin resistance, type 2 diabetes,ratfiéussclerosis and
systemic inflammatioi3, 4. The pathophysiological mechanisms of alterations in glucose metabolism in OSA
are incompletely understood. The process is likely multifactorial and our current concept involves sympathetic
nervous systenoveractivity, systemic and adipose inflammation, oxidative stress and hormonal alterations
among the most important pathwdy. Although the evidence for a causal link remains limited, the major
characteristics of OSA, namely sleep fragmentation/dejwivand intermittent hypoxemia likely play pivotal
roles as triggering factors of the pathophysioldgy. Obesity, type 2 diabetes mellitus (T2DM), glucose
intolerance and insulin resistance (IR) are common in subjects with OSA, but a shared intirtiansmglavith
obesity makes discerning an independent link challenfjirg]. However, the available data are somewhat
controversial, since the association of OSA and insulin resistance was mostly accounted for by obesity in other
studieq10-13].

The aimof this study was to evaluate the prevalence of glugmsdin abnormalities in patients
suspected for OSA referred to our sleep laboratory for polysomnography.

MATERIALS AND METHODS

The study included 200 patients. It was conducted at the Univelgiig 6f Pulmonology and Allergy
in Skopje. Inclusion criteria were age from 35 to 60 years and persistence of minimum 2 of 3 clinical symptoms
of OSA. The symptoms were snoring, withessed apnea and daytime sleepiness. Exclusion criteria were previous
history and treatment of diabetes and lipid abnormalities. Body mass index (BMI) was calculated and patients
were divided into two groups according to the BMI. All patients underwent polysomnography (Respironix,
model Alice 5). All results from polysomnograpivwere scored manually according to standard criteria. Apnea,
hypopnea and arousals were also identified according to the standard criteria and summarized in the form of a
respiratory disturbance index (RDI). All patients with RDI above 15 were diagnote®8A. In the morning
after polysomnography, fasting blood sample was collected from all patients. Blood levels of glucose (G),
insulin (INS), glycosylated hemoglobin (HbA1c) were determined in all patients, and insulin resistance (IR) was
calculated usig the homeostasis model assessment (HOMA) score (fasting serum insulin (mi&sting
plasma glucose mmol/l)/22.5) (14).
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Biochemical measurements were conducted using a Hitachi auto analyzer. Serum insulin was
determined with an enzyme immunoassgtgtistical analyses were performed using the Statistica software (Stat
Soft). Comparisons between variables were made using the unpdisdfor parametric data and the Mann
Whitney U test (ANOVA) for norparametric dateStatistical significance was nsidered at p <0.05.

RESULTS

From all study patients, 51 were female with an average age of 49 + 9 years and 149 were men with an
average age of 47 + 9 years. There was no significant difference in age, BMI and RDI between males and
females. There was significant difference in the occurrence of OSA in men versus women, 109 (73.2%) of
males and 31 (62.8%) of females were OSA positive (p<0.03). According to BMI, patients in the study were

divided into 2 groups. There were 120 ro e s e
BMI>30 kg/nf. Innoro b e s e

(Figure 1).

group

with BMI O30, 6 2
positive. In obese group with BMI>30, 14 patients were OSA negative, and 66 patients were OSA positive
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Fig. 1. Frequencyf OSA in study patients divided according to BMI

pat i e tkgnf, and 8 obeBMpatizfts with

patients were

In the study, both OSA positive and OSA negative patients were divided according to BMI in two
first ?gndthegecomigtoup with BMISB® GFInRSA /pasitve patients
wit h BMI ORad stakisgicaliy significant higher BMI, insulin blood level and HOMA index when

groups: t he

compared

t o

OSA

HbAlc level between these two graipf patients. (Table 1).

negat i V.eThepeavasine statistical wiffetehce iB &gk, Ql8cOse &nd / m

negative

Tablel.Compari son between OSA positive and OSA
BMI 030
RDI < 15 (62 pts) RDI > 15 (58 pts)

X +SD X +SD p
RDI 4.65 3.41 38.68 16.92 0.000
Age (years) 47.08 9.56 47.62 8.38 NS
BMI 26.55 240 27.38 1.80 0.035
G (mmoliL) 5.16 0.60 5.30 0.39 NS
INS (IU/ml) 5.25 1.61 6.47 2.05 0.000
HbAlc (%) 5.17 0.32 5.20 0.25 NS
HOMA 1.21 0.42 1.53 0.54 0.000

OSA positive patients with BMI>30 kgfiinad higher blood levels of glucose, insulin and HbAmd
higher HOMA index versus OSA negative patients with BMI>30 Kg/but without statistical significant
differences (Table 2).

O

p
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Table 2. Comparison between OSA positive and negative patients with BMI>30
BMI >30
RDI < 15 (14 pts) RDI > 15 (66 pts
X +SD X +SD p

RDI 6.81 5.01 48.26 19.17 0.000
Age 48.21 10.76 48.74 8.62 NS
BMI 32.14 1.59 34.38 3.11 0.011
G (mmol/L) 5.63 0.50 5.68 0.61 NS
INS (IU/ml) 7.29 5.07 8.17 5.04 NS
HbA1c (%) 5.44 0.41 5.48 0.37 NS
HOMA 1.82 1.20 1.98 1.33 NS

(OSA)-Obstructive sleep apneéRDI)-Respiratory disturbance index, (BMBody mass index(G)-

glucose, (INS)nsulin, (HbAlc}glycosylated hemoglobin, (HOMAhomeostasis model assessment.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

REFERENCES
Young T, Palta M, Dempsey J, Skatrud J, Weber S, Badr &otturrence of sleegisordered breathing
among middleaged adults. N Engl J Med. 1993;328:1%30
Dempsey J, Veasey S, Mor gan B, Od6Donnel C. Pat hoph
112.
Bradley TD, Floras JS. Obstructive sleep apneaitarchrdiovascular consequences. Lancet. 2009;373: 82
93.
Malhotra A, Loscalzo J. Sleep and cardiovascular disease: an overview. Prog Cardiovas Dis. 2009; 51:279
84.
Meslier N, Gagnadoux F, Giraud P, et al. Impaired glu@osalin metabolism in males vhitobstructive
sleep apnoea syndrome. Eur Respir J. 2003;226056
Tamura A, Kawano Y, Watanabe T, et al. Relationship between the severity of obstructive sleep apnea and
impaired glucose metabolism in patients with obstructive sleep apnea. Respir M&d0201126.
Kent BD, McNicholas WT, Ryan S. Insulin resistance, glucose intolerance and diabetes mellitus in
obstructive sleep apnoehThorac Dis2015;7(8):1343.357.
Polotsky VY, Patil SP, Savransky V, Laffan A, Fonti S, Frame LA, et al. Obstrusitep apnea, insulin
resistance, and steatohepatitis in severe obdésityd Respir Crit Care Me@009179228 34.
Priou P, Le Vaillant M, Meslier N, et al. Independent association between obstructive sleep apnea severity
and glycated hemoglobin in atlilvithout diabetes. Diabetes Care. 2012;35:1802
Barcelo A, Barbe F, Llompart E, et al. Effects of obesity on Creactive protein level and metabolic
disturbances in male patients with obstructive sleep apnea. Am J Med. 2004; 1P7%.118
Gruber A, Horwod F, Sithole J, et al. Obstructive sleep apnea is independently associated with the
metabolic syndrome but not insulin resistance state. Cardiovasc Diabetol. 2008.5: 22
Sharma SK, Kumpawat S, Goel A, et al. Obesity, and not obstructive sleep apnespoissible for
metabolic abnormalities in a cohort with sle#ipordered breathing. Sleep Med. 2007; §:712
Otake K, Sasanabe R, Hasegawa R, et al. Glucose intolerance in Japanese patients with obstructive sleep
apnea. Intern Med. 2009;48: 18&3
Bonoma E, Targher G, Alberiche M, et al. Homeostasis Model Assessment closely mirrors the glucose clamp
technique in the assessment of insulin sensitivity. Diabetes Care. 2000;:@R: 57
Guilleminault C. Clinical features and evaluation of obstructive sleeesp In: Kryger MH, Roth T,
Dement WC, editors. Principles and Practice of Sleep Medicine. Philadelphia:W.B. Saunders. 1989; pp.
552 8.
Medalie JH, Papier CM, Goldbourt U, Herman JB. Major factors in the development of diabetes mellitus in
10,000 men. Ach Intern Med. 1975; 135: 811.
Skarfors ET, Selinus I, Lithell H. Risk factors for developing 4msulin dependent diabetes: a 10 year
follow up of men in Uppsala. BMJ. 1991, 303: 765.
Harris M, Hadden W, Knowler W. Prevalence of diabetes and iegbajtucose tolerance and plasma
glucose levels in US population aged 24. Diabetes. 1987; 36: 508
Bixler EO, Vgontzas AN, Ten Have T, et al. Effects of age on sleep apnea in men: |. Prevalence and
severity. Am J Respir Crit Care Med. 1998; 157:i814
Young T, Peppard PE, Taheri S. Excess weight and-slisepdered breathing. J Appl Physiol. 2005; 99:
1592 9.
Sahlman J, Miettinen K, Peuhkurinen K, et al. The activation of the inflammatory cytokines in overweight
patients with mild obstructive sleepragea. J Sleep Res. 2010; 19: 381



Karkinski Dimitar. Glucoseinsulin metabolism in patients with obstructive sleepespsyndrome

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Alberti A, Sarchielli P, Gallinella E, et al. Plasma cytokine levels in patients with obstructive sleep apnea
syndrome: a preliminary study. J Sleep Res. 2003; 12:1305

Punjabi NM, Sorkin JD, Katzel LI, et al. Sledsordered breathing and insulin resistance in micddjed

and overweight men. Am J Respir Crit Care Med. 2002; 165:6827 doi:10.1164/ajrccm.165.5.2104087
Young T, Peppard PE, Gottlieb DJ. Epidemiology of obstructive sleep apnea: a population health
perspectiveAm J Respir Crit Care Me@002165:121739.

Kritikou I, Basta M Vgontzas AN Pejovic SLiao D Tsaoussoglou Met al. Sleep apnoea, sleepiness,
inflammation and insulin resistance in mid@iged males and femaldaur Respir J2014,;43:145565.

Ascaso JF, Romero P, Real JT, Lorente RI, MartWalis J, Carmena R. Abdominal obesity, insulin
resistance, and metabolic syndrome in a southern European popatiahintern Med200314:1011 6.

Ip MS, Lam B, Ng MM, Lam WK, TsandKW, Lam KS. Obstructive sleep apnea is independently
associated with insulin resistanéan J Respir Crit Care Me@002165670 6.

Tassone F, Lanfranco F, Gianotti L, Pivetti S, Navone F, Rossetto R, et al. Obstructive sleep apnoea
yndrome impairs insulirsensitivity independently of anthropometric variabl€din Endocrinol (Oxf).
200359:374i 9.

Vgontzas AN, Papanicolaou DA, Bixler EO, Hopper K, Lotsikas A, Lin HM, et al. Sleep apnea and daytime
sleepiness and fatigue: relation to visceral obesity, mstdsistance, and hypercytokinemid. Clin
Endocrinol Metab200085:1151 8.

Newman AB, Nieto FJ, Guidry U, et al. Sleep Heart Health Study Group. Relation of sleep disordered
breathing to cardiovascular disease risk factors: the Sleep Heart Health 8imdyl Epidemiol.
2001154(1):50 9.

Seockhoon CIn-Young Y, Gawon JThe Association of Obesity with Insulin Resistance in Male Patients
with Obstructive Sleep Apnea Syndrome inr&a.Psychiatry Investig2011;8(3): 245 9.


http://www.atsjournals.org/doi/full/10.1164/ajrccm.165.5.2104087#.V-ezp8lbogY
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kritikou%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23598957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basta%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23598957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vgontzas%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=23598957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pejovic%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23598957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liao%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23598957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsaoussoglou%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23598957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kritikou+Ilia%2C+et+al.+Sleep+apnoea%2C+sleepiness%2C+inflammation+and+insulin+resistance+in+middle-aged+males+and+females.+Eur+Respir+J+43.1+(2014)%3A+145-155.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chung%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21994512
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20IY%5BAuthor%5D&cauthor=true&cauthor_uid=21994512
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ju%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21994512
file:///C:\Users\Dimitar\Desktop\OSA%20novi%20trudovi\The%20Association%20of%20Obesity%20with%20Insulin%20Resistance%20in%20Male%20Patients%20with%20Obstructive%20Sleep%20Apnea%20Syndrome%20in%20Korea.htm

Acta morphol.206;Vol.13@): 35-39

UDC:616.6022

DOES INTRA-ABDOMINAL PRESSURE M EASUREMENT INCREASE THE RISK OF URINARY
TRACT INFECTION IN C RITICALLY ILL PATIEN TS?
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ABSTRACT

Introduction. Intraabdominal hypertension antd@ominal compartment syndrome have been shown to
contribute to organ dysfunction and mortality in critically ill patients. The diagnosis relies o+alitoaninal
pressure measurement.

Aim. To determine whether intrabdominal pressure monitoring usin@ #oley catheters and bladder
pressure measuremeirsreases the risk of urinary tract infection.

Material and methodsRetrospective chart and database review of 130 critically ill patients who
underwent intravesical pressure monitoring was done inrtengdive Care Unit at the University Clinic for
Anesthesia, Reanimation and Intensive Care, Skidpjeedonia. For the measurements of watbaominal
pressure a standard sterile procedure was used. A system was used in whiclvaytiste@cock was insed
for measuring the intra b d o mi n al pressure after i nsti Analgsisamdn o f
urine cultures of patients that developed fever of > 38.5°C were obtained. Urinary tract infection was defined by
microbiological culture dasmentation of more than 100,000 colefeyming units per high power field of either
a specific bacterium or fungus together with significant pyuria.

Results. In a total of 130 patients inldominal pressure measurements were made via the bladder.
Patierts had 520 intravesical pressure measurements performed. In total 4.6% of the patients who required
intravesical pressure monitoring developed a urinary tract infection.

Conclusion.Intravesical pressure monitorirdpes not have an influence on the ridkuoinary tract
infection in critically ill patients.

Keywords:intra-abdominal pressure; inti@dominal pressure monitoring; urinary tract infection

INTRODUCTION

Intra-abdominal pressure (IAP) has gained interest in a wide variety of patient poputatiomsntra
abdominal hypertension (IAH) and abdomigampartment syndrome (ACS) have been recognized as a major
cause of potentially lif¢threatening eneérgan dysfunction. As IAP increases, the physiology of multiple organ
systems is affected leading thadequate organ perfusion and tissue oxygenation, multiple organ failure, and
death [1].

Recent studies have shown that clinical judgment or physical examination is far from accurate in

predicting a patientédés | AP. 4Diagnosis relies on | AP

Different techniques have been developed, either measuring IAP directly or indirectly (via stomach,
bladder, rectum, or inferior vena cava) [4,5]. The Abdominal Compartment Society (WSACS, www.wsacs.org),
founded in 2004, outlined definitions and eeamendations referring to the measurement of IAP in 2006/2007
[6, 7], which were subsequently updated in 208B These documents include an underlying and fundamental
message that we need to measure IAP.

The referred standard for intermittent IAP meamaet is via the urinary bladder [7, 9]. Intravesical
pressure (IVP) monitoring is considered the method of choice for indirect IAP measurement due to its accuracy
and relative ease of implementation {18].

Although the benefits of IVP monitoring in théagnosis, prevention, and management of IAH/ACS
have been demonstrated [14], some clinicians remain reluctant to institute this monitoring technique out of

-
£

concern for i ncr easi n-gelatedhnesocpnaa urieanyttracs infactiors (JTDS].flIn de v i c «

addition, nosocomial infections are associated with substantial increases in morbidity and mortality rates,
particularly in critically ill patients [16]. Many studies have demonstrated prolonged hospital stays and higher
cost secondary to devicelated blood stream infections (BSI), ventilatmsociated pneumonia (VAP), and UTI
[17,18].

The aim of the study was to determine whether iatrdominal pressure monitoring using theley
catheters and bladder pressure measurenremesases the riséf urinary tract infection.
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MATERIAL AND METHODS

Patients
This is a retrospective cohort study conducted in the 18 bed Intensive Care Unit (ICU) of the tertiary
hospital- University Clinic for Anesthesia, Reanimation and Intensive Care, Univerbity @ i ¢ a | Center

Ther es ao M&kdomajUsing patient database, patient demographics, patients who required IVP
measurements, number of IVP measurements, number of patients with urinary tract infection and urine culture
samples taken were cadled.

In all patients admitted to ICU, according to the standard sterile procedure a urinary Foley catheter was
placed. In patients who had more than two risk factobegity, sepsis, abdominal surgery, ileus development,
fluid resuscitatiohfor developing I1AH, IAP was measured. All patients were cultured according to the standing
ICU protocol on admission (nose and throat swab culture test and additionally investigations according to patient
medical history, clinical symptoms and underlying diseasejeatata were accessed and exported to an Excel
worksheet (Microsoft). For this study there was no need for an informed consent due to the retrospective nature
of the analysis.

Method of intravesical pressure measurements

According to WSACS, IAP was maared via urinary Foley catheter, an indirect, simple, minimally
invasive, closed system procedure. IAP was expressed in mmHg, measured at the end of expiration, in the supine
position. The transducer was zeroed at the level of theariidry line, with a instillation volume of no greater
than 25 ml of saline, and measured after680seconds to allow bladder detrusor muscle relaxation and
measured in the absencéactive abdominal muscle contractions. If the patient was awake, we explained the
procedureio him/her; if the patient was sedated, then we ensured a good sedation (8,9). Measuring technique is
demonstrated in Figure 1.

Figure 1.

Patients were divided in three groups according to the level of IAP, proposed by the WSACS. Group |
patients with |4 of 1215mmHg, Group Il patients with IAP 1B0mmHg and Group Il patients with IAP 21
25mmHg.

APP was calculateds mean arterial pressure minus idbmlominal pressure.

APP = MAPT IAP

Method for detection of urinary tract infection
Urine analysisand urine cultures were obtained from any patient that developed a fever of > 38.5°C or
had macroscopically grossly purulent urine.

Definitions

Urinary tract infection was defined by microbiological culture documentation of more than 100,000
colony-forming units per high power field of either a specific bacterium or fungus together with significant
pyuria.

Statistical analysis
Descriptive statistics are presented as mean + standard deviation. The data are analyzed using
Difference test.

RESULTS

In a totl of 130 patients admitted in the ICU urinary Foley catheter was placed and IAP measurements
were performed. IAP measurements were obtained via the bladder.

Demographic data of the patients were similar, with respect to sex, age, weight, height afGBMI (
1). There was variety of clinical diagnosis. As a value of IAP, APP, MAP and peripheral saturation with oxygen
(Sat%), we used the mean value from all measurements. The results obtained are presented in Table 2.

Patients underwent a total of 520 atesicular pressure measurements.

The total number of urine cultures was S patients who required intravesicular pressure monitoring
developed a urinary tract infectio®,of the samples were positive for more than 100,000 ceflmmying units
per hgh power field, and none of the samples taken was positive for specific bacterium or fungus.

Overall, 4.6% of the patients who required intravesicular pressure monitoring developed a urinary tract
infection.

Data regarding the crude and adjusted rateTdfdde shown in Table 3.
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Table 1.Patients characteristic

Patients characteristic

Sex M/F 78/52
Agelyear 54+14
BMI, kg/m? 27+4
Height, cm 969
Weight, kg 74+7

BM I= body max index; F = female; M=male. Data are presented as mean * standard deviation.

Table 2.Values of IAP; MAP; APP; Sat%

Parameters Group | Group Il Group Il
IAP 13.220.93 17.761.35 22.351.13
MAP 88.7£ 1355 90.8415.39 78.8914.46
APP 75.2813.30 72.56 16.59 56.7414.99
Sat% 99° 1 98° 1 96° 1

IAP=intraabdominal pressure; MAP= mean arterial pressure; APP=abdominal perfusion pressure; Sat%=
peripheral saturation with oxygen. Data are presergedesn + standard deviation

Table 3.Risk and rate of urinary tract infections

specific UC POS/ UTI UTI
Patients UC UC/ >100,000 bacterium UC UC UTI risc risc
patients CFU / fungus POS sample (CR)% (ADJ)%
Group!l 61 13 0.2 2 / 2 0.15 2 0.02 0.15
Groupll 42 9 0.2 1 / 1 0.11 1 0.007 0.1
Group Il 27 12 04 3 / 3 0.25 3 0.02 0.25
Total 130 34 0.3 6 / 6 0.17 6 0.04 0.17

IAP= intrascabdominal pressure; CFU= coleforming units per high power field; UC= urine culture, POS=
positive (bacteriuria)lUTI= urinary tract infection; UTI risk (CR)= the number of UTI divided by the total
number of patients; UTI risk (ADJ)= the number of UTI divided by the number of UC taken.

Pressure
syringe bag
Balloon
port 2 (L

Bladder O °\

catheter + Transducer
Zeroing
stopcock

Fig. 1. Intravesicular manometry device. Intravesical pressure monitoring esoheasuring bladder pressure
after infusing 25 mL of 0.9% normal saline.
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DISCUSSION

Many factors contribute to the development of UTI, particularly in the critically ill patient. These
usually are associated with manipulation of the genitourinary ltsacttheters. The catheter acts as a conduit for
introduction of bacteria into the normally sterile bladder. This foreign body in the presence of a compromised
host allows bacterial overgrowth and subsequent infection [19,20]. Given the epidemiology ,ofv&TI
hypothesized that greater manipulation of these catheters, such as by pressure measurements, would result in
more infections.

The approach in our institution during this study was a closed technique in which the catheter was not
compromised. In thistsdy, patients who had IAP measurements were not at an increased risk of developing
UTI, and IAP measurements were not an independent predictor of infection.

The original method for IVP monitoring was described by Kron andvardkers and required the
patent 6 s wurinary catheter to be disconneadatee dTl. Th21] . Thi
modified technique proposed by Cheatham still used sterile saline instillation into the bladder but maintained the
patient 6s ur i nedsygtenty whichhpatttoerast same of the aohcerrss relating to UTI [22].

Duaneet al. demonstrated a greater risk of UTI with bladder pressure measurements using an open
technique in which the Foley catheter was compromised through insertion of-gaud8needle and
disconnection of the Foley catheter to allow instillation of 50 ml of saline into the bladder [23]. This differs
from our study since we did not disconnect the catheter to insert saline, but we used stopcock instead. In the
study of Duanet al trauma patients were investigated, while in our study we examined critically ill patients. On
the other hand, in our study for measuring IAP we used installation of 25ml saline according to the WSACS) [9].
More than a decade ago Wallagteal. [24] obseved that trauma patients were at a higher risk of nosocomial
infections than other surgical patients. Since then, more emphasis has been placed on infection control measures,
including minimization of device use. Milleat al. [25] significantly decreasethe rates of BSI and UTI and
reduced the occurrence of VAP with initiation of evidebased plans, staff education, and commitment to
protocol compliance.

Cheatharret al have published a study on UTI risk in relation to IBP monitoring using other devices
[15]. They found that IBP monitoring using a closed transducer technique with sterile saline instillations is safe
and does not increase the risk of UTI. Eji#teal presented similar results in a prospective observational study
conducted in criticallyli children, also using a closed technique with sterile saline installations [26].

The study of Desie N compared IAP measurements with three different intravesical methods: a
modified homemade technique, a Foley Manometer with 35 ml reservoir, and aMarleyneter low volume
with less than 10 ml priming volume. They found that intravesical pressure monitoring as estimate for IAP either
via a closed transducer technique or the closed Foley Manometer technique seems safe and does not alter the risk
of UTI in critically ill patients [1].

There are some important and obvious limitations of our study. First of all, it is the retrospective design
of the study that did not include data on antibiotic use. The second limitation is small sample size included.
Furthemore, no interventions were evaluated to identify ways to improve the UTI rate and reduce the mortality
rate.

In summary, intravesicular pressure monitoring does not have an influence on the risk of urinary tract
infection in critically ill patients.
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ABSTRACT

The topic of fAgift givingo from doctors to patient

This paper present s r es uant sornaterialgiftsstd thed patientsyand o ct or s
the physiciarpatient relationship (PPR), where gifts are seen as agents of relation. This is a part of a large study
about gifts from and to patients. It was conducted through an-emed questionnaire, onrapresentative
sample of Croatian general practitioners (GPs), N=265, from 2358 in total.

GPs give a lot of gifts to their patients, free examination being the most frequent one. Only two
participants said they had never given anything to their patilasey as a gift was explicitly declared by 39
participants (15%) and explicitly denied by only one.

To estimate the PPR, we compared the total number of gifts given from with those given to GPs,
noticing a significant correlation. Regardless of the nunabagifts, GPs' high level of humanity is positively
correlated with mepatetdeedef igofts. awithi hos from for mer
already deceased, gi fts brought wit hout yassokeiis g any (
calculated as the sum of positively coded fee¢ry answers as: devotion, emotionally giving gifts, individual
approach, gifts more appropriate to family members than to patients, GPs' composure or cheerful mood, gestures
beyond the call of dyt

GPs who give a lot to their patients also receive a lot, but only those who express a high level of
humanity receive the deep gratitude and appreciation in the fofngoif f t s-expectédh e mednd thi®is
considered a very good PPR.

Key words Gift Giving, Family Medicine, PhysiciaRatient Relation, gifts from doctors to patients,

Ethics, Altruism, Croatia

INTRODUCTION
Little is known about gifts given from doctors to patients. It is illustrative thatet are only few
orientational recommeiadions[1,7], much | ess then [38garding patientsd gi

The articles on this topic are mostly based on single or hypothetical exdmf@lsand authors mainly
speak about ethical aspects of these gifts. Some of them are stating it is not ieti¢aJ1d.,12,13], especially
when money is in questiof,13], others are conflictefi7], and some accept positive therapeutic experience
resulting from giving gifts to patienf,7,9]. Special dilemmas are: the danger of becoming too close to patients
[8,13, which might compromise therapeutic effects; the problem of negative legislative implications
[1,7,8,10,12,1]1 which sometimes seems absurd even to the aJtfors

The very old basic hypothesis is that gifts are a kind of a materialized expre$samtions and
gratitude[1]. H. Stein spoke about Al ov e[l14p lheocdnsidedgifts non t he gi f
verbalized vectors of communication, than the logical question would be: how does this type of communication
influence the physianp at i ent relationship (PPR)? Some patientsé
effects on physicians, such as letters and children drawings (9,15,16). A lateaterial gift from a former
patient could improvea@lct or 6 s mo o d fl1d.rSonte plysiciars coulé alsd exgerignce discomfort
in situations related to gift giving (18, 19). Yet , d
[1,7,9,20,212Psi nce t he patient is no more fAgnaonbjactinfof ehc
[7,21,23. Nevertheless, authors caution physiciaoes to obligate patient with their giffd,12,13. Only one
study systematically expl or[2ZsMostimpartanyeRPR is a comséqliemtimlt s o f ¢
element irtreating patient§5,14,18,21,23,24,35

The study in question aims at describing what doctors, general practitioners (GPs) in particular, actually
give to their patients, meaning material and-nuaterial gifts, what the elements of this interactive psscare,
and finally to explore the elements influencing PPR.

METHODS AND RESPONDENTS

The survey on gifts giving was conducted in 2006 apgroved by the Ethical Committee of the
Medical School of the University in Zagreb. The target population wereti@noactive GPs, N=2358. The
sample was collected randomly as proportionally stratified, with the following stratum criteria: region (21
counties), gender, the number of patients in care; all visible from the List of Family Medicine Teams (26). The
GPs wih less than two years of practice were excluded befppeoaching the surveyinal N=265, response
rate 95.7%.
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The survey was originally designed in the form c
concerning gifts, both those given todatihose received from patients. Gifts were defined as material ard non
material.

To describe gifts given to their patients, GPs
patient a gift?0 They wer e a se&klikettstale fromdlo, &ithO meanifgo | | o wi
Anever o and 10 meaning fAevery time in such an occasi
1. Examination (for an uninsured person)

2. A box of medicine

3. Clothing or school supplies for poor families/children

4. A job offer or help in finding a job or income

5. Gifts you received yourself, but dondét need

6. Asking a colleague for a favor for patient

7. Personal expert engagement, beyond the call of duty (personal phone number, home visits after working
hours or during vacations)

8. A personal, professional favor that gobeyond official boundaries. Do you try to accommodate
patients even if that might be against the rules? (unjustified sick leave so the patient has time to finish
his/her house or make some extra money on the side, work in the field, nurse a sickiglaeesitk
|l eave codes so others do not find out about an a
child admits he/she is not really ill)

9. I nformation on books or patientds interests
10.Unusual and speci fical lnetteg, somgnebey o buy iaxatives, iténs afal o a n
religious nature)
11. Other
There was also afreent ry questi on: iDescribe i mpressive,

patients. o Spontaneous comments we reary amswere coded h@ we d,
categories concerning different types of expressed humanity. The obtained result was simply the sum of all such
attributes identified for each GP.

Several questions were taken from other parts of the study in order to estimafetheience of doc
gifts on the physiciaspatient relationship (PPR):
1. AiHav e vy @atientfoaafanmaly memberfome to your surgery just to bring you a gift, without needing
any medication or examinati®nd, wi t h 7 avail able answer s:
- For Christmas, fesis
- For your birthday
- For some other reason (weddiggr aduati on, 6to share their joy with
- As asign of appreciation or gratitude for a past medical service
- Other reasons
- Have you received a gift from your former patients, after they wentonth@ot GP6s car e?
- Have you ever been left a gift by a patient who has been deceased, but designated a gift for you before
he/she died?

The answers were simply Yes or No, with a possibility to add a commketmethod of counting
these 7 questions was simpie sum of Yes answers for each GP.

you receive in gene

2. ALikert question @l O : AiHow many gifts do
180 working days have

3. iHow many days in the | ast
number:

The surveywas conducted as an opended,led questionnaire, under supervision and with the
presence of the same researcher. Questions were allowed during the survey, but the respondents were not
permitted to consult with each other about their responses, and no discussion with the reseamdlmvedas
Oral and written instructions were clearly presented beforehand and given right before the questionnaire was
filled in. The respondents were informed about the topic beforehand, but without any details about the content.

Statistics

Descriptive s at i sti cs were used t o eststoanayzetheGbrelationgi ft s
between gifts to and from patients, and ANOVA to determine the difference in gifts in relation to age and years
of practice.
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RESULTS AND DISCUSSION
DESCRIPTIVE PRT
Jassassed on & sfD

Description and

GPs b

gi fts,

Average Likert 010 values for gifts given from GPs to patients, sorted by questions:

1. A free examination 83l eéeéééecééé
2. Afree boxof medicine é éééééééééé 8.52
3. Clothhng or school supplies for p6dBdr families/child
4. A job offer or help in finding a job or income éé. 4.30
5, Gifts you received youaé.elf, BBt dondt need
6. Asking a colleague for a favor for patient éé. 7.15
7. Personal expert engagemeneyond the call of duty 5.94
8. A personal, professional favor that goes beyond official boundaries. Do you try to accommodate
patients even if that might be against the rules? 6.93
9. Information on books or patieb®20s interests € é
10. Unusual and specifically targeted gifts eéé. . 5.24
11. Other eééeée 5.01
12. TOTAL 6.31
13. All non-material gifts é éé ééééééé é 6.15
14. All material gifts . eééééeceéé. 6.42
15.Gi fts indicating devotion (quéd40ti ons 7 and 8)
As seen above, GPs declared free examination and a box of medicine as the most often types of gifts to
patients (average 8.31 and 8.52 out of 10).
The average is 6.31 for all gifts, 6.42 for material gifts and 6.15 foinmaterial gifts.
GPs6 devotion
Answeas to questions 7 and 8 were used to estimate GPRassalfsed willingness to be devoted,
unselfish and altruistic.
There is an impression that GPs underestimate their efforts in helping their patients. An average value
for the question 7 is quite low @), while freeentry descriptions seem to indicate more devotion then the self
assessment part. The reason for that might be in GPsb
GPs' A r_ii br&aking ghe rulessnfpatient's interest
The most wuncomfortable question for GPs was about
giving unjustified sick |l eave for soci al reasons, fal
requests and needs. This question llae biggest number of spontaneous comments, dealing with ethical
dilemmas GPs are worried about:
- The fear of penalty, which they consider unfair
- Gui |t and regret for not making more of these forhbi
working against own conscience)
Doctors are in fact right about such forbidden act s

must base their counsel on the interests of the individual patient, regardless of the insurance or medical care

delivery setting. o (5). And: "
principles to take precedence over human interventions" (1).

Monetary qgifts

wor st

prof es snamagemént et hi c al

There was no specific question about monetary gifts, but 39 participants (14pt¥taneously
declared they give money to their patients, while only one explicitly denied this.

The amounts are mostly smaltk2 eur o) for

a

bus

ticket, or a Aloar

Some monetary gifts are obviously not small: paying eémations for patients, donations for a sick child

surgery in a foreign country,

regul ar

financial suppor

Opinions on giving money to patients largely differ: while some are strictly against this (8.13), others

see it as something pase (7.9).

Money is mostly given as a gift from heart and a:
ingratitude. Some GPs give money and other gifts quitt
often giving money, these few GPs mighte cei ve a s mal | n texpbceeb e p € f ifitgd f { s e av

below).
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GPsd humanity showrentiggnswersdi ng their free

Freeent ry answers to: AfDescribe impressive, cCommo |
codedandsortedin7categ i es, each as a particular indicator of

1. Individual approach (selectively aimed at poor patients, sick children, etc.)

2. GP6s gifts and gestures that would be more appro
coat to a girl leaving to school in a big city, finding a job for an unemployed patient)

3. Personal engagement beyond official work (making oneself available 24/7, giving personal contacts,
always having enough time for patients, staging an exhibitionof@att 6 s poetry i n t he

4. Expressed warm emotions by giving/receiving gifts

5. Good atmosphere while giving/accepting gifts tol
when giving/receiving gifts; smiles, jokes)

6. Interactive relation (exchangingobks or plants, patients regularly praying for the GP, GPs so good in
patientsd eyes that they try to find a specific

7. Devotion and altruism (going to NGOs for a patient who deserves help, GP giving all received gifts to
ithose whomomeedd tbhluggmng food for a poor old | ady
home, GP carefully listening even working sick)

The reason for taking the indicators of GPs6 hum
the literature, through aedcription of a patient who deliberately refuses to give a gift despite a successful
serious hospital surgery, because of fino nice and nc
thankful for the human way of treating them, notonlytfon e t r eat ment out c o me. nAff ec

bond that holds peopleodo (20). Add i t-mateniad ¢ifls yo,patients e mu t
are welcome in psychotherapy (1,2,22).

AGi ft s -empectedib ennoe, Bisiatméasue of good PPR
Positive answers to the question:
iHa v e vy qatientfoa a fanmdly membertome to your surgery just to bring you a gift, without
needing any medication or examinatiod ar e t aken as eepetecbeneé dtmyi BDst ¥

types

The main criterion for recognizing which gift is a sign of gratitude, without a hidden agenda for getting
some benefits, is not the value of a gift, but the intention of the patient who does not expect anything in return
(1,3,4,5,6). Such giftare therefore taken as indicators of good PPRY1.,4,1617).

The results of positive answers to the questions about redeiged f t s-exmectéekhe mef i t 0
- For Chr i s 2356Rs (88%).
- For birthdayé é . 132 GPs (50%)

- When patientshdijaestheiamtisagmi nesso . .. 179 GPs (68
- As asign of gratitude and appreciatiané € é é é é é 213 GPs (81%)

- Other reasons . € é 106 GPs (48%)

- From former patient, after having transferred to a

- From patients who have been dased, but designated a gift for you before they digd GPs (48%)

Surprisingly, the percentages of Abirthday gifts
VsS. 48% (the percentage for fAother® protegded WwWRSS @me
comments: they hide their date of birth so that patients would not be encouraged to bring them gifts. Example:

A They donot know my birthday. But they know my
on the surgery door).

It is hard to live in the same community for ye
GPs are doing just that, to avoid having their patients feel obligated to bring them gifts. This is the
recommendation for all gifts from doctors (1,12, And from patients (18). However, in psychotherapy there is
also a different approach, where anniversary gifts are sometimes intentionally used in therapy (22).

ANALYTIC PART i INFLUENCE ON PHYSICIANPATIENT RELATIONSHIP (PPR)

Gifts are considered neverbal agents of relation. Therefore, an analysis of correlations between
different gift types to and from patients is used to estimate their impact on PPR.
The correlation between the quantity of gifts received from patients and the quargifis @fiven to

patients.
ANOVA is highly significant, p<0.01, F=46.77, 9 df.
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Pearson test: significant positive correlation (r=0.780, p<0.01, df 264|ed) between the average
number of gifts received from patients (shown on this question on a Likert st@jeald the average number of
gifts given from GPs to patients (calculated from GPs' answers on Likert scHles average).

The correlation between the number of days without receiving gifts from patients
in the last 180 days and the number of gjfteen to patients
ANOVA has a significant level, p<0.01, F=142.39, 5 df.
Pearson test: significant negative correlationr866, p<0.01, df 263,-tailed) between the number of
days without receiving gifts from patients and the average number of GR'sqyipatients (the average is
calculated from GPs' answers on Likert scald®p
The average of gifts given proportionally rises a:
decreases.
The explanation of the two analyses above: The numbeecgived gifts rises proportionally to the
number of gifts given to patients.

The correlation between-expectecbewnedi patientsd fAgifts

with GPsé gifts/gestures coded as fihumanity?o
Compared t he number o fexpectecb eng B dt o gwit B @Ps & noe

gifts/gestures, coded as described above, show an almost linear positive correlation, regardless of total number of

gifts given or received. ANOVA is highly positively significant, p<0.001, F=92.2, with 6 deg. of f. ThedPear

correlation test is shown below.

Table 1Correl ation between reegéctecbeénphti énaand BRisHt giwit ts

coded as fAhigh humanityd in 7 categories
Patientsd-Al GPsd6 gi ft
expecteecb e ne f i Ahmanity
batientsé -fgi Pearson Correlation 1 854"
expecteeb e ne f i t g Sig. (2tailed) 000
N 216 205
Pearson Correlation 854" 1
GPsd gifts co Sig. (2tailed) .000
N 205 248
**_Correlation is significant at the 010evel (2tailed).
The | evel of correlation betwpectrecbernpéitoénaad GRS De

human gifts is very firm, almost linear, r=0.854, with a 99% reliability rate. Explanation: GPs who give their

patients very humanigf t s/ gestures recei ve -expegadh & necfainttd.y Troirse thyp -
from patients should be considered signs of a very good PPR (gifts from former patients, gifts brought without
asking any examination or prescriptioné).

Age, vers of practice, and gender comparison

ANOVA, used to analyze the relation between the age and any type of gift giving, from and to patients,
does not show any significant differences. It is no different in the comparison with the years of practice, even
with a tendency that GPs with only&years of practice receive lesg i f t s-expecteeln e m efhere 0
level of significance is little bit above the standard, p<0.078. Presumably, GPs with only a few years of practice,

did not have enough time to kdisuch good relations with their patients.

On the other hand, theteést proves that gender does matter. Female GPs give more gifts of all types to
their patients (GPsdé gifts in total, or thoyes indicat
from patients (in total n u mexpecteeh @me ff irtodn) .t hEhtestad iegmir fyi a
for all combinations is from p<0.001 to p<0.02 for female GPs. From an unknown and inexplicable reason,
female GPs give and receive regyifts than their male colleagues.

In general, Croatian GPs give a lot of gifts to their patieartd,show dnigh level of humanity. In return
they also receive more gifts from patients. However, simply receiving a lot of gifts does not necesshrdg pro
a good PPR. A very good PPR, seen through the qualit.y
expecteebenef i t o, is observed in those GPs who either gi v
manner.

It could thus be saidchta t gifts from doctors to-ephtcahts asesan
authors are stating,11,12. Some think the opposi{d4,20,2], adding by that some cautiofis2,23. Authors
assert that an emotionally warm treatment, considered as ekigit [2,29, is the most important for the
patient[2,20,21,22.
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Consequently, a patientdés gratit [R82]isasighofgaotd ual s
PPR, i.e. PPR is improved with material and -meeterial gifts considered theemans of expressing
gratitude, and nice gestures and warm emotions (from both sides).

These results are not simply applicable on hospital doctors or specialists, because their situation and
position is very different.

CONCLUSION

DESCRIPTION ofGPs' gifts to their patients

GPs in Croatia give many material and moa t er i al gifts to their patien
scale about all types of gifts make an average of 6.31 (out of 10). The gift of free examination is dominant; only
4 out of265 respondents never provide fiifecharge examinations to their uninsured patients, with the average
answer on the Likert scalei® being 8.31.

The average value on the Likert scale frorh@is 6.15 and 6.42 for all nematerial and material gifts
respectivel y. Out of 265 respondent s, 39 GPs explicit
GP explicitly said she never gives money. The amounts are mostly sp3all @ ur o) , but some mo
gifts are real donations.

In giving gifts GPs express a high degree of sensibility for their poor or seriously ill patients. In
general, GPs are inclined towards patsmecific gifts and often give from the heart. GPs devotion is higher
than expected. Their sedfssessed answers on such a typkikert questions seem lower than their fesgry
descriptions would indicate. The descriptions and optional comments paint a picture of a GP who is involved in a
family and goes out of their way to do the work that should in fact be done either tayrihe or the social
service.

IMPACT ON THE PHYSICIANPATIENT RELATION

The correlation of the gifts to and from patients shows that those GPs who give a lot are also the ones
who receive a lot of gifts. However, regardless of the quantity of gifts,tbabe GPs whose answers reveal a
high | evel of humanity -expedeebievnee fp & toi, e nvthsidc hii gairfet sn iwciet
appreciation and deep gratitude.

The results are not to be simply applied on doctors other than GPs, becausal dospirs and
specialists are in a very different position.
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ABSTRACT

Background: The rehabilitation process@u puyt rends contracture is corl
outcome of the surgical technique which has been chosen for treating a patient. Then@exmus options
based on individual hand assessment results and cost benefit for the patient regarding possible complications.
Corrective procedures range from extensive surgery to less invasive procedure. Following any hand procedure,
the function of théhand will be compromised, and there is a need of rehabilitation. Although lots of debates
regarding surgery treatment techniques are presented throughout the reported literature, but still the recidivism of
the condition remains unclear.

Case report: Ithis report a patient who has rehabilitated for two times at our clinic for both hands with
a 3 yearsd interval bet ween the rehabilitation follo
hand is presented.

Conclusion: Surgery can helpthe improvement of the hand function with people affected by
contractures, but it doesn't stop the process that causes the development of contracture on first place. Therefore,
there's a chance the condition to be returned in the same place, or it ppgaresomewhere else after the
treatment. Physiotherapy procedures and rehabilitation program have got significant role in the postsurgical
treat ment o f Dupuytrenés contractur e, in terms of
preventingthe recidivism of the condition.

KeywordsDu puyt r e nd gecidivism,fasciactomyeapoaeurectomyxkinesitherapy.

INTRODUCTION

Dupuytren6s contracture (Dupuytren's disease) i
develops as a rek of palmar fiboromatosis and causes one or more fingers to flex into the palm of the hand with
restricted maximal finger extension. It can affect one or both hands, very often fourth and fifth fingers are
affected and sometimes the thumb [1, 2, 3].

Dupuytren's contracture occurs when the connective tissue in the palm thickens. Often the tissue
thickens in one small area first, a nitm)aindér the skin bfe 6 i s
the palm. The nodule sometimes is felt tenderly égitp with, but this usually passes. More nodules might
develop then. Over time, the nodules can extend and form cords of Tikese. cords can be shortened
(contract), and if the cords run along a finger or thumb they can pull it, so it becomes beds tthegpalm.

These contractures are often mild and painless, but they can get steadily worse over time [1, 2, 4].

The nodules are necancerous (benign) and the condition isn't-fifeeatening for those who develop
it, although it can be a nuisance teeliwith as it affects the daily living activities.

Al t hough Dupuytren's contracture aetiology 1is wun
families. Genetic predisposition and presence of some factors sd@batessmoking and certain medications
(for example, medication fapilepsy might activate the condition. However, it's not clear hmificant these
factors can be [1, 2, 4].

It can affect both sexes, but it affects men more than wontencondition usually occurs during later
life, although some cases have been reported in children. Mostocases men over 50 and women over 60.

Usually it is bilateral and in 20% recurrence occurs [2, 4, 5].

The condition seems to be more common in people of North European déscémbught the gene
associated with the condition was brought to the UK by the Vikings. This condition is nanibd bgron
Guillaume Dupuytren, a surgeon who first described the corrective surgery procedure in Lancet 1831[4].

In 2011 Dibenedettiet d, reported a large populatidrased study (23,103 individuals) conducted to
estimate the prevalence of Dupuytren's disease in US adults and describe associated treatment patterns. The
results from this study indicate a number of unmet medical needsasegis to raise physician awareness of
disease symptoms and effective treatment options might be helpful, as the authors concluded [6].

The objective of the case report presented in th


http://www.nhs.uk/Conditions/Diabetes/Pages/Diabetes.aspx
http://www.nhs.uk/conditions/Epilepsy/Pages/Introduction.aspx
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CASE REPORT

A patient with initials SB, male, 68 years old, smoker, a servicer for kitchen equipment (fridges) by
occupation, came to our clinic on 09.04.2014 for physiotherapy and rehabilitation. The patient reported for
physiotherapy 3 weeks after he was magbartial excision of the palmar fascia due to Dupuytren's contracture
of the left hand forth finger (Fig.1). On clinical examination the patient restricted flexion and extension on the
forth finger with difficulties in performing everyday activities, exdraking hand.

This was his second time at our clinic as in 2011 he went through a rehab process after surgical partial
excision of the palmar fascia due to the Dupuytren's contracture of the right hand fourth and fifth finger (Fig.4).

The rehabilitationafter a palmar fasciectomy is extensive. Although the required time for recovery
varies, as a guideline, physiotherapy sessions should be expected for up to six weeks. Heat treatments, soft tissue
massage, and a program of vigorous stretching can besdppk personalized patient program is usually
provided to speed the recovery and the goals of the physiotherapy are individually set (Fig. 2).

In this case laser therapy was applied for the scar of the surgical section. Also electrotherapy and soft
tissue massage were applied for preventing the return of the contractures. The kinesitherapy started with gentle
stretching and gradually increases more vigorously in order the patient to be able to put the hand in use and to be
able to straighten all jointsithin four to six weeks. An occupational therapy was also administered to provide
the patient with practical support for fulfilling the everyday tasks and activities (either at work or home) easier.

The goal of the physiotherapy is to speed the recovemhaothe patient can return quicker to the
everyday activities. Although the sessions ended after 3 weeks, the patient was taught for a home exercise
regime as part of an ongoing program for preventing recurrence that would be done by himself (Fig 3).

In this patient fully recovery occurred and he was able to return to his work after 5 weeks as he closely
followed our advice.

DISCUSSION

Many cases of Dupuytren's contracture are mild and don't need a tredtheeteatment might be
helpful if the conditon interferes with the normal functioning of the hand [7,8,9]. In the article treatment options
for Dupuytren's contracture were systematically reviewed, and the conclusion was that there is a little evidence
on the effectiveness of many treatment modsitor Dupuytren's disease other than expert's opinions (level 4)

[10].

Non-surgical treatments include radiation therapy and collagenase clostridium histolyticum (CCH)
injection. These are generally the most effective ones if are used before the cdaditiomes severe [11, 12].
According the review bRRijssen et Werker,the radiotherapy and the use of collagenase are promising, but their
role in treating Dupuytren's disease is still unclear10. In 2010, the National Institute for Health and Care
Excellence (NICE) issueui dance about the use of radiation therap
Radiation therapy aims to prevent or delay the need for surgery [12].

In The Journal of Hand Surgeripeimer et all reported that the overall recurrence rate of 47% was
comparable to the published recurrence rates after surgical treatments with one repottednidngatment
related adverse event, five years after the successful CCH treatment. Celtagésiridium histolyticum
injection proved to be an effective and safe treatment for Dupuytren contfagfure

The Law on Health Protection prescribes mandatory use of professional guidance for prificing
According to the Guidance for practicingigence based on medicine for Dupuytren contracture in physical
medicine and plastiand reconstructive surgery, flexor contracture (which exceeds 30 degrees in the
metacarpophalangeal joint) is considered as an indication for a surgical interventiany &ingdicated only if
the patient has got a functional damage of the hand or if the contracture affects the everyday [ddjvities

In the clinical trial of 140 patients with an MCP contracture of 20° or more with a single finger in
Dupuytren diseaswere enrolled, and 69 patients of them were randomized to collagenase treatment and 71
patients to needle fasciotomy. The results showed that there was no significant difference between the treatment
outcomes after collagenase and needle fasciotomy tregfter 1 yeaf16].

Most hand surgeons perform selective fasciectomy for Dupuytren's disease. Because of its lower
recurrence rate, dermofasciectomy is increasingly being performed to treat recurrences. Percutaneous needle
fasciotomy is a minimally invage treatment with good shetrérm results in patients with mild to moderate
contractures, but it has got a high recurrence[latdg.

A fasciectomy is a more extensive operation than a fasciotomy, so the risk of complications is slightly
higher, at arand 5%. However, the results are longea st i n g . For example, the rate o
contracture following dermofasciectomy might be as low a§®%,17.

The surgery for Dupuytren's contracture can't always fully straighten the affewed ér thumb, and
the contracture can recur after surgery. If a contracture does recur, further surgery might be possible. Having
surgery to remove the first nodule that appear s, it d
this won'tstop the condition occurring elsewhere in the palm. It's usually best to avoid surgery until a contracture
developsas it interferes the use of the hdri¢] 9, 18.
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In the review by Hakstian, after careful evaluation of the many factors involved, otteeoprocedure
cannot be routinely applied to all cases and there are appearance of definite indications for extensive fasciectomy
and for fasciotomy as well as for partial fasciectomy. While 51% of hands redeveloped disease, only 25 %
required secondargurgery for functional disturbance or severe deforrb8ly

In an article byBulstrode et alla recurrence of Dupuytren's disease occurred in 23 of 75 patients after a
mean followup period of 9.4 years. The complication rate increased with the seviedisease particularly if
the proximal inteiphalangeal joint contracture was 60 degrees or more. There was no difference in the
complication rate for patients who had surgery for primary or recurrent dithse

Nerve injury is most common surgical cplcation. Also acomplex regional pain, syndrorselitting
the skin with the needle during a needle fasciotomy and joint stiffressome of the surgeryskis that can be
developed. The outcome of the surgery wondt be fruit
before. Sometimes for severe contractures and complicated cases, the best option can be finger amputation or
hand surgeryl8, 2The hand therapist has got a vital role in the early detection and treatment of many of these
complicationg22].

Sometimes after the surgery, wearing a splint is recommended during night for keeping the joints
straight and preventing new contracturesrfrforming[7,8, 11.

The selection of a method for dealing with the disability and deformity produced by diseased palmer
aponeurosis has been one of the most difficult decisions that have been made for the Dupuytren's disease
management

The treatment plahas to be flexible, more than in most areas of hand surgery. The most important
points in hand therapy after surgery for Dupuytren's disease include: 1) early detection of potential postoperative
complications-including disturbances in wound healing; ®epdema control; 3) scar management; 4)
maintenance of surgical correction; 5) restoration of finger flexion to the degree of preoperative range of motion.
The postoperative program of hand rehabilitation depends on type of surgery, and therapist's\¢@gicatio

Ongoing researches suggest some other treatment
currentyn ot enough medical evidence to support their use
the genetic researchers hope to idgnthe genes responsible for the condition. This could lead to the
development of treatments that prevent contractures occurring in the first place.

CONCLUSION

Surgery can help to improve the hand function with people affected by contractures, bah't sto@
the process that caused the contracture to develop in the first place and it might reappear the same place or
somewhere else after the treatmdrite chances of the condition returning aftex surgery also depend on the
specific performed prockire. Dupuytren's contracture recurs in more than half of the people who have got a
type of minor procedure called a needle fasciotomy, but only one in three people who have got a fasciectomy. A
dermofasciectomy is associated with the lowest risk of renae, with the condition reappearing in less than 1
in 10 people after the proceduRhysiotherapy procedures and rehabilitation program have got significant role
in the postsurgical treat ment of Dupuydfthefingersandont r a
palm, but not preventing the recidivism of the condition.

Fig. 1. Three weeks after a partial excision of the palmar fascia on the lef(ina2@{L4)
before starting physiotherapy


http://www.nhs.uk/conditions/Complex-Regional-Pain-Syndrome/Pages/Introduction.aspx
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Fig. 2. One week after starting phyisiotherapy

Fig. 3. Three weeks after starting physiotherapy
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Fig. 4. Right hand in 2014 after partial excision of the palmer fascia and physiotherapy performed
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ABSTRACT

Itroduction Eyes with high myopia are less tolerant of fluctuation in I0P, from other éyeeng
them, eye is larger, lamina cribrosa is thinner and the scleral wall is thinner with a different el&staitythe
smallest increase of IOP,can cause damage to the back wall, because myopia eye has an elongated elliptical
shape and the back wall is stretched mDesath of ganglion cells, which occurs in glaucoma, is detected by
measuring RNFL, using OCT (optical cobace tomography).

Objectives The primary objective is to define the similarities and differences of the thickness of retina
nerve fibers in patients who have myopia, compared to patients who have myopia and glddttwna.
objectives are to evaluate theamges that we diagnosed at these two groups of patients, and to determine
whether myopia is a risk factor for the occurrence of glaucoma in patients

Methods.The study included 20 patients with Myopia refractive anomaly, 8 patients diagnosed with
glaucona and 12 patients without diagnosed glaucoBma.every patient has been made OCT of Rig&lla
nervi optici) and OCT of RNFL (retinal nerve fibres layer).

Results More than half of patients with myopia without diagnosed glaucoma have thinning of RNFL,
which is one of the primary findings to diagnose glaucoma.

Conclusion: All patients, diagnosed with nearsightness, myopia, to conduct investigations for the
detection of glaucoma,for timely prevention of damage to the nerve and vision.

Keywords:myopia, glagoma, OCT, layer of retinal nerve fibres

INTRODUCTION

Glaucoma, a leading cause of irreversible blindness in the elderly population worldwide, represents a
progressive optic neuropathi]. Primary open angle glaucoma (PGOA) is the most common typawfagha
among the population, according to recent studidaucoma is characterized by loss of retinal nerve fibers,
which is clinically recognized as defects in the visual field, and the loss of coating of the optic nerve, called
glaucomatous optic neurathy (GON)[2].The global prevalence of glaucoma is expected to be 80 million in
202013].

Myopia or nearsightness is a refractive anomaly in which the parallel light beams coming from
distance, after refraction through the cornea and lens, focus indfaetina and vitreousand in a state of
divergence, create retinal circles.

For high myopia, especially are characteristic changes in the fundus. During the development of
myopia, stretch the back half of the eyihe sclera easily adapts to ofga. Ability of chorioidea to be
stretched is less, and the retina, which has high differential strugutee least. By increasing the eye, first
changes were observed peripapilar. Modified arrangement of nerve fibers of papilla, leads to a differemt respons
of the tissue, of some pathological changes. Deformed and partially atrophic papilla with high myopia, doesnt
develop classical escavation if occur glaucg#ja

One theory for the occurrence and development of myopia, refers to the effect of inc2@sarnd
insufficient resistance of the sclera in a number of young pebptleir eyessclera under the influence of a
slightly increased IOPjs strething and the eye on the whole becomes biggéris mechanism called
Aminihidroft ahnimmmesbmyopesget(4d.ot prove

Eyes with high myopia are less tolerant of fluctuation in IOP from other éyasng them, eye is
larger, lamina cribrosa is thinner and the scleral wall is thinner with a different eladfeép. a smallest
increase in IOP cacause damage to the posterior pole, because myopia eye has an elongated elliptical shape,
the back wall is stretched mof4]. There are several theories to explain the link between myopia and primary
openangle glaucoma. One of the main theories isdiith of ganglion cells, which occurs in glaucoma, which
is detected by measuring RNFL, using OCT (optical coherence tomography). This in turn is correlated with the
excesses of visual field defects that appear. Therefore measuring RNFL and maculan gatigliomplex are
good techniques for the detection and clinical evaluation of patients with glaucoma and [Blyopia

MATERIALS AND METHODS

This study represents a casentrol study involving patients aged 25 to 70 yearish & refractive
anomaly myom.The study is done at the University Clinic for Eye Diseases in Skopje, in the cabinet for
glaucoma.In the study are included 20 patients with myopia refractive anomaly, 8 patients diagnosed with
glaucoma and 12 patients without diagnosed glauc@mnaevery patient has been made OCT of P{@pilla
nervi optici) and OCT of RNFL (retinal nerve fibres lay@ie results are shown tabelar.
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RESULTS

Table 1. Size of excavation of papillaNormal time 0.4

Table 2. Thickness of retinal nerve fiber layeNormal time 100

The results can be found as follows: there is no significant difference among the excavation of the
papilla between the two groups of patients. In both groups are found valuesetl@dtove the normal limit.
Typical results from a survegxaminations of the thickness of the layer of retinal nerve fibers. This thinning is
notes in both groups of patients. More than half of patients with myopia without diagnosed glaucoma have
thinning, which is one of the primary findings to diagnose glaucoma.

DISCUSSION

Ophthalmologists, during the examinations of patients with high myopia, often faced with a diagnostic
dilemma. "High myopes may not have glaucoma, but the situation looks likeoglau©r maybe they have
glaucoma, but not sure "(Simon Kaw).

The link between myopia and glaucoma has been researched manyAy&agysnumber of studies,
including the "Blue Mountains Eye" study, and "Beijing Eye" study showed that the risk foomgials
increased in patients with high myop#&D or more).

Among recent studieds the study ofKuldev Singh and Shan @.in, which published a similar
association among the population of the United States
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