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Artificial Neural Networks (ANNs)

Objective: Artificial Neural Networks (ANNs) trained with backpropagation learning algorithm
have been used commonly in previous studies. This study presents radial basis function neural
network (RBFNN), a special kind of neural network, and logistic regression analysis (LRA) for prog-
nostic classification of Coronary Artery Disease (CAD).

Methods: The records of 237 consecutive people who had been referred for the department of
Cardiology were used in the analysis. Radial basis function neural network and logistic regression
analysis were used for CAD classification.

Results: The results have shown that LRA and RBFNN were both successful for classification and
might be used for non-invasively based on clinical variables in the classification of diseases like
CAD.

Conclusions: The work can be concluded that LRA performed the classification better than RBFNN
for prognostic CAD classification in the present CAD data. However, RBFNN, utilizing larger sample
sizes, can have better classification accuracy. For more definite comparison, simulation studies
should be carried out using various methods.

Key Words: Coronary artery disease,Classification,Logistic regression analysis,Radial basis
function neural network.

Amag: Onceki calismalarda geriye yayilim algoritmasi ile egitilen yapay sinir aglari yaygin olarak
incelenmistir. Bu calismada, koroner arter hastaliginin (KAH) siniflanmasinda radial basis fonksiyo-
nu sinir agi ve lojistik regresyon analizi tanitiimaktadir.

Yontem: Kardiyoloji bolimiine miiracaat eden ardisik 237 bireyin kayitlari analizde kullanilmistir.
Koroner arter hastaliginin siniflanmasinda radial basis fonksiyonu sinir agi ve lojistik regresyon
analizi kullanilmistir.

Bulgular: Calismanin bulgulari, radial basis fonksiyonu sinir agi ve lojistik regresyon analizinin
siniflamada oldukga basarili oldugunu ve incelenen klinik degiskenlere dayali olarak koroner arter
gibi hastaliklarin siniflanmasinda invaziv olmayan bir bicimde kullanilabilecegini géstermistir.

Sonug: incelenen KAH’a ait verilerde, lojistik regresyon analizi, radial basis fonksiyonu sinir agin-
dan daha iyi sonuglar vermistir. Ancak, daha buylk 6rnek caplari s6z konusu oldugunda radial
basis fonksiyonu sinir agi daha iyi siniflama sonuglari verebilir. Daha kesin karsilastirma sonuglari
elde edebilmek icin, simulasyon calismalari degisik yontemler kullanilarak yapilmalidir.

Anahtar Kelimeler: Lojistik regresyon analizi, koroner arter hastaligi, radial basis fonksiyonu
sinir agi, siniflama.
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are the computer programs which
are biologically inspired to design
to simulate the way in which the
human brain processes informa-
tion. ANNs gather their knowl-
edge by abstracting the patterns
and relationships in data and learn

gramming. ANNs have been one of
promising intelligence techniques
for prognostic and diagnostic clas-
sification in clinical medicine (1-
7). ANNs can be used as a statisti-
cal analysis tool to build a model
from available examples (defined
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In

by a series of numeric or textual
descriptive variables) belonging to
a problem or behavior (4, 8).

cardiovascular medicine, several
applications of ANNs were carried
out for prediction and prognostic
classification of CAD (1, 3, 6, 7). In
the applications, ANNs were most-
ly trained with backpropagation
learning algorithm. It was report-
ed that the use of ANN for prog-
nostic classification might achieve
more precise results then classical
approaches.

Logistic Regression Analysis (LRA) is

another technique used for prog-
nostic classification and is one of
the most popular and robust mod-
eling procedures used to analyze
epidemiologic data when the dis-
ease measure is dichotomous (9,
10). LRA has been also used to
identify significant risk factors as-
sociated with CAD (11-15).

ANN models trained with different

In

learning algorithms and LRA were
compared for prognostic classifi-
cation of CAD (3, 16). The studies
suggested a number of important
points for prognostic purposes in
cardiovascular medicine.

this paper, Radial Basis Function
Neural Network (RBFNN), which
is one of ANN structures, and LRA
have been applied for prognostic
CAD classification to get better re-
sults and simpler structure.

were studied in the year of 2001.
124 consecutive patients (group
1) who had been diagnosed with
CAD by coronary angiography (at
least 1 coronary stenosis > 50%
in major epicardial arteries) were
enrolled in the work. Angiograph-
ically, the 113 people (group 2)
with normal coronary arteries
were taken as control subjects.
The criterion of normal coronary
arteries are absence of plaque in
major epicardial arteries, no wall
diseases, absence of spasm and/or
coronary ecstasy, and existence of
TIMI-3 flow according to the TIMI
flow score.

The variables including significant

risk factors for CAD (11-13, 17-19)
and clinical parameters were ob-
tained from groups 1 and 2. Sex
(women/men), age (years), hyper-
tension (diastolic blood pressure

Table 1: Descriptive Statistics for the groups

> 90 mmHg and/or systolic blood
pressure > 140 mmHg) (20), dia-
betes mellitus (Type 2 diabetes
based on the criterions reported
by World Health Organization)
(21, 22), family history, smoking,
stress, physical activity, obesity
(Body Mass Index-BMI > 30) (23),
hemoglobin, white blood cells,
uric acid, triglyceride, high-densi-
ty lipoprotein (HDL), low-density
lipoprotein (LDL), direct bilirubin
and total bilirubin were recorded
from each group. All variables and
their units are shown in Table 1.

Logistic regression analysis

Logistic regression is well suited for

describing and testing hypotheses
about relationships between a cat-
egorical outcome variable and one
or more categorical or continuous
predictor variables (24). In the

Variable Group 1 (n=124) Group 2 (n=113)
Age (years) 58.98+7.75 51.86+6.63

Sex (men) 69.4% 68.1%

Diabetes mellitus 49.2% 19.5%
Hypertension 53.2% 20.4%

Family history 43.5% 15.9%

Smoking 74.2% 27.4%

Obesity 49.2% 20.4%

Stress 88.7% 52.2%

Physical activity 3.2% 25.7%

Materials and Methods
Study data

This work was carried out as a ret-
rospective case-control study. In
Inonu University Faculty of Medi-
cine, Malatya, Turkey, 237 consecu-
tive people who had been referred
for the department of Cardiology

Triglyceride (mg/dl)

177.10+41.81

118.52+29.11

LDL (mg/dl) 141.66+18.53 116.19+22.09
HDL (mg/dl) 36.37+7.58 38.93+7.98

Uric acid (mg/dl) 5.41+1.48 4.84+0.86

White blood cells (mg/dl) 7897.58+1481.67 6869.20+1016.89
Hemoglobin (mg/dl) 14.00+2.10 13.77+1.38
Direct Bilirubin (mg/dl) 0.19+0.09 0.15+0.08

Total Bilirubin (mg/dl) 0.81+0.23 0.73+0.27

HDL: high-density lipoprotein; LDL:

low-density lipoprotein
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CAD/No CAD

Figure 1: Classifying CAD using ANN

analysis, multivariate logistic re-
gression analysis was applied to
CAD data. Backward model selec-
tion method was used for Logistic
regression. The predictive vari-
ables given before were used to
predict CAD by Logistic regression
analysis.

Artificial neural networks

Radial basis function neural net-
work (RBFNN) is one of ANN ar-
chitectures used in applications
(8, 25). RBFNN has internal rep-
resentation of hidden neurons
which is radially symmetric (26)
as shown in Figure 1. A RBFNN
generally involves three different
layers. The first layer is made up
of source neurons. The second
layer is a hidden layer of a number
of neurons. Each neuron in this
layer calculates the Euclidean dis-
tance between the centre and the
network input vector, and passes
the result through a nonlinear
function. The output layer is es-
sentially a set of linear combiners

Table 2: Results for CAD Classification

and supplies the response of the
network.

The learning consists of using a clus-

tering algorithm for determining
the cluster centres and the nearest
neighbor heuristic for determining
the cluster centres. The extended
Delta-Bar-Delta (EDBD) learn-
ing algorithm is used to train the
weights in the output layer (27-
29). In order to classify CAD data,
17 input sets were applied to the
input layer of a RBFNN. The in-
puts were: Age, Sex, Diabetes mel-
litus, Hypertension, Family history,
Smoking, Obesity, Stress, Physical
activity, Triglyceride, LDL, HDL,
Uric acid, White blood cells, He-
moglobin, Direct Bilirubin, and To-
tal Bilirubin. The ranges for these
inputs were given in Table 1.

The training rms (root mean squared)

error achieved was 0.00423 in this
classification task. The network
architecture was 17x50x1 having
17 inputs in the input layer, 50
neurons in the hidden layer and

1 neuron in the output layer. The
number of epochs were 42,000.

After training, RBFNN was tested by a

set of data which was not used in
the training process. As a result of
testing, it becomes clear whether
the network has really learned or
has just memorized. More than
10% of the whole data set, if pos-
sible, may be taken as testing data
set (30). In our work, 66 of the
237 records, that is, nearly 28%
of the whole data was used to test
the model performance.

Statistical Analysis

Values are given as Means=* Standard

Deviation or percentage. Statistical
analysis was performed by using
multivariate LRA and RBFNN ap-
proaches. SPSS 10.0 for Windows
(SPSS Inc., Chicago, USA) and
MATLAB 6.5 for Windows were
used for statistical analysis.

Results

Descriptive statistics of the groups

were shown in Table 1. The mean
ages of Group 1 and Group 2
for men were 58.98+7.75 and
51.86+6.63 years old. The per-
centages of men for Group 1 and
Group 2 were 69.4% and 68.1%,
respectively.

In training, 171 of 237 records were

used. The training result obtained
RBFNN for CAD classification was
presented in Table 2. As can be

Positive Predictive |Negative Predictive
RBFNN Model Accuracy (%) Sensitivity (%) Specificity (%) Value Value n
(%) (%)
Training 100 100 100 100 100 171
Test 87.8 86.8 89.3 87.6 88.2 66
Average 93.7 93.4 94.6 93.8 941 237

Seref Sagiroglu, Cemil Colak, M. Cengiz Golak, M. Ali Atici, Necati Alasulu 29
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Table 3: LRA Results for CAD Classification

Specificit Positive Predictive Negative Predictive
Model Accuracy (%) Sensitivity (%) P (%) Y Value Value n
- (%) (%)
LRA 93.7 92 95.2 92.9 86.7 237

clearly seen from the results given
in Table 2, sensitivity, specificity,
accuracy, positive and negative
predictive values were all 100% in
training. The test performance of
RBFNN classifier on 66 remaining
records, of which were never seen
by or applied to RBFNN before,
was examined after training. The
test results achieved from RBFNN
model for CAD classification were
also presented in Table 2. The
percentages for accuracy, sensitiv-
ity and specificity were 87.8, 89.3
and 86.8, respectively. In addition,
positive and negative predictive
values in test given in Table 2 were
87.6 and 88.2. The values may be
relatively high and acceptable for
CAD classification.

LRA was performed on 237 records
covering training and test data
sets as used in RBFNN processes.
The details of LRA were presented
in Tablo 3. Specificity, sensitivity
and accuracy values for LRA mod-
el were 95.2%, 92% and 93.7%,
respectively. Also, positive and
negative predictive values for LRA
were given in Table 3. It can be
said that multivariate LRA model
performed the CAD classification
task with high classification rates.
This result was confirmed by Hos-
mer-Lemeshow goodness of fit cri-
terion (Chi-square=2.444, df=8,
p=0.964).

Discussion

RBFNN trained with EDBD learn-
ing algorithm and LRA have been
successfully applied for CAD clas-

sifications. RBFNN was found very
successful in training (the success
rate was %100) but the success
rate was 89.3 in test for prognos-
tic CAD classification. Logistic re-
gression analysis had higher sen-
sitivity, specificity and accuracy
as compared to RBFNN model
in the present results. When the
total size of RBFNN was consid-
ered, the specificity was near the
LRA. For more definite and robust
comparison, further simulation
studies should be carried out us-
ing various methods. Even if small
sample size had been used in
RBFNN training, higher specific-
ity, accuracy and sensitivity were
achieved. This might help to re-
duce time consuming and cost ef-
fective tasks in laboratory exercis-
es. Estimating CAD with the help
of ANN provides fast computation,
less laboratory exercises, less time
and more comfort to patients.

When ANNs are reviewed in some

cardiologic applications (1, 6, 7,
31), Allison et al. (1) introduced
an approach to model a stress
single-photon emission computed
tomographic imaging for detect-
ing extensive CAD. They obtained
high sensitivity and specificity in
diagnosing extensive CAD and re-
ported that ANNs had great prom-
ise as an aid to correctly iden-
tify patients at high risk for CAD.
Scott et al. (6) used ANNs in the
recognition of ischemic heart dis-
ease (IHD). They stated that the
method was promising as a diag-
nostic aid to the recognition of
IHD. Kotel'nikova et al. (31) pro-
posed an ANN for prognostication
of coronary atherosclerosis and

used nineteen clinical and instru-
mental parameters for multifacto-
rial analysis. They deduced that
prognosis made with the use of
ANN was 1.5-3 times much more
accurate than that made by a phy-
sician. Tham et al. (7) developed
an ANN approach that was able to
yield promising prediction results
on CAD.

LRA is widely used in CAD prediction

(32-306). Afiune et al. (33) indicat-
ed that monocytosis was an inde-
pendent variable for CAD. Adler et
al. (32) applied stepwise LRA and
demonstrated that age, gender
(male) and mitral annulus classi-
fication as the independent vari-
ables significantly were associated
with CAD. Costacou et al. (34)
examined whether cellular adhe-
sion molecules further improve
CAD prediction by the agency of
conditional LRA. Hou et al. (35)
identified the risk factors associ-
ated with cardiovascular disease
using LRA model in 1239 Chinese
chronic kidney disease patients.
Senior et al. (36) predicted CAD
using logistic regression model.
The results showed that CAD was
associated with age, duration of
diabetes, hypertension and smok-
ing. More recently, Colak et al.
(37) compared logistic regression
model selection methods for the
prediction of CAD. They conclud-
ed that logistic regression model
selection methods were very suc-
cessful in the prediction of CAD.

The results achieved from this study

have shown once more that ANNs
and LRA are very promising for the
prediction and classification of the

100

Radial Basis Function Neural Network and Logistic Regression Analysis For Prognostic Classification of Coronary Artery Disease



Journal of Ankara University Faculty of Medicine 2007, 60(3)

diseases like CAD.

Although we have obtained good

CAD classification results in both
models, a number of limitations
exist. First, this work was carried
out retrospectively. Second, the
sample size of 237 might be rela-
tively small for creating suitable
RBFNN and LRA models. There-
fore, increasing the sample size
of CAD might help to get more
reliable results. Third, the clinical
parameters pertaining to patients
were difficult to achieve and the
progresses are time consuming
and cost effective. Less experimen-
tal data is always preferred. Forth,
using limited data collected from

REFERENCES

1.

Allison JS, Heo J, Iskandrian AE. Artificial
neural network modeling of stress single-
photon emission computed tomographic
imaging for detecting extensive coronary
artery disease. Am J Cardiol 2005; 95:178-
81.

Bigi R, Gregori D, Cortigiani L, et al. Artifi-
cial neural networks and robust Bayesian
classifiers for risk stratification following
uncomplicated myocardial infarction. Int
J Cardiol 2005; 101: 481-487.

Dubey AK. Using rough sets, neural
networks, and logistic regression to pre-
dict compliance with cholesterol guideli-
nes goals in patients with coronary artery
disease. AMIA Annu Symp Proc 2003;
834.

Eapen BR. ‘Neural network’ algorithm to
predict severity in epidermolysis bullosa
simplex. Indian J Dermatol Venereol Lep-
rol 2005; 71: 106-108.

Itchhaporia D, Snow PB, Almassy RJ, et al.
Artificial Neural Networks: Current Status
in Cardiovascular Medicine. JACC 1996;
28: 515-21.

Scott JA, Aziz K, Yasuda T, et al. Integrati-
on of clinical and imaging data to predict
the presence of coronary artery disease
with the use of neural networks. Coron
Artery Dis 2004; 15(7):427-34.

Tham CK, Heng CK, Chin WC. Predicting
risk of coronary artery disease from DNA
microarray-based genotyping using neu-
ral networks and other statistical analysis
tool. J Bioinform Comput Biol 2003; 1:
521-39.

Haykin S. “Neural Networks: A Compre-

It

10.

11.

12.

13.

14.

15.

16.

17.

a specific region for CAD classifi-
cation. Even if ANN classification
performs the task with high speci-
ficity, the model might not per-
form the task with high specificity
for another data collected. Fifth,
some new risk factors associated
with CAD were not studied.

can be concluded that LRA and
RBFNN were both successful for
classification and might be used
for non-invasively based on clini-
cal variables in the classification of
diseases like CAD. LRA performed
the classification better than RB-
FNN for prognostic CAD classifi-
cation in the present CAD data.
However, RBFNN, utilizing larger

hensive Foundation”. New York, USA,
Macmillan College Publishing Company,
ISBN 0-0235-2761-7, 1994.

Hosmer DW, Lemeshow S. Applied Logis-
tic Regression, John Wiley & Sons, 1989.

Kleinbaum, DG. Logistic Regression: A
self-Learning Text, New York, 1992.

Gupta R, Sarna M, Thanvi J, et al. High
Prevalence of Multiple Coronary Risk Fac-
tors in Punjabi Bhatia Community: Jaipur
Heart Watch-3, Indian Heart J 2004; 56:
0646-652.

Linlon MF, Fazio S. A practical approach
to risk assesment to prevent coronary ar-
tery disease and its complications. Am J
Cardiol 2003; 92: 191-261.

Onat A. Risk Factors and cardiovascular
disease in Turkey, Atherosclerosis 2001;
156: 1-10.

Shaw LJ, Peterson ED, Shaw LK, et al. Use
of a Prognostic Treadmill Score in Iden-
tifying Diagnostic Coronary Disease Subg-
roups. Circulation 1998; 98: 1622-1630.

Yologlu S, Sezgin AT, Ozdemir R, et al.
Identifying Risk Factors in a Patient Popu-
lation Mostly Overweight with Coronery
Artery Disease. Angiology 2003; 54: 181-
6.

Mobley BA, Schechter E, Moore WE, et al.
Predictions of coronary artery stenosis by
artificial neural network. Artificial Intelli-
gence in Medicine 2000; 18: 187-203.

Gamberger D, Lavrac N, Krstacic G. Active
subgroup mining: a case study in coro-
nary heart disease risk group detection.
Artificial Intelligence in Medicine 2003;
28: 27-57.

sample sizes, can have better clas-
sification accuracy. For more defi-
nite comparison, simulation stud-
ies should be carried out using
various methods.

In relation to future studies for CAD

18.

19.

20.

21.

22.

23.

24.

25.

26.

classifications, ANN and LRA mod-
els should be trained prospectively
with larger sample and additional
predictive variables. New archi-
tectures and learning algorithms
may be used for this classification.
In order to achieve more robust
model, data may be collected from
various environments.

Kim HK, Chang SA, Choi EK, et al. Asso-
ciation between plasma lipids, and apoli-
poproteins and coronary artery disease: a
cross-sectional study in a low-risk Korean
population, Int J Cardiol 2005; 101: 435-
440.

Maas R, Boger RH. Old and new cardio-
vascular risk factors from unresolved is-
sues to new oppurtinies. Atherosclerosis
Supplement 2003; 4: 5-17.

Chobanian AV, Bakris GL, Black HR, et al.
National heart, lung, and blood institute
joint national committee on prevention,
detection, evaluation, and treatment of
high blood pressure; national high blood
pressure education program coordinating
committee. JAMA 2003; 289: 2560-72.

Alberti KG, Zimmet PZ. New diagnostic
criteria and classification of diabetes-aga-
in? Diabet Med 1998; 15: 535-5306.

Report of the expert committee on the di-
agnosis and classification of diabetes mel-
litus. Diabetes Care 1997; 20: 1183-97.

Clinical guidelines on the identification,
evaluation, and treatment of overweight
and obesity in adults: the evidence re-
port. National Institutes of Health. Obes
Res 1998; 6: 51S-209S.

Peng CY]J, Lee KL, Ingersoll GM. An intro-
duction to logistic regression analysis and
reporting. The Journal of Educational Re-
search 2002; 96: 3-14.

Maren A, Harston C, Pap R. Handbook of
Neural Computing Applications, London,
Academic Press, ISBN 0-12-471260-6,
1990.

Chen S, Cowan, CFN, Grant PM. Ortho-
gonal least squares learning algorithm

Seref Sagiroglu, Cemil Colak, M. Cengiz Colak, M. Ali Atici, Necati Alasulu

101



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2007, 60(3)

27.

28.

29.

30.

for radial basis function networks. IEEE
Transactions on Neural Networks. 1991;
302-309.

Moody J, Darken C. Fast-learning in
networks of locally-tuned processing
units. Neural Computation. 1989; 1: 281-
294.

Minai AA, Williams RD. Acceleration of
backpropagation through learning rate
and momentum adaptation. Int. Joint
Conf. on Neural Networks 1990; 1; 676-
679.

Jacobs RA. Increased rate of convergence
through learning rate adaptation. Neural
Networks 1988; 1: 295-307.

Principe J, Euliano NR, Lefebvre WC. Neu-
ral and adaptive systems: fundamentals
through simulations. New York: John Wi-
ley & Sons Inc; 1999.

31.

32.

33.

34.

Kotel’'nikova EV, Gridnev VI, Dobgalevs-
kii Pla, et al. Prognostication of coronary
atherosclerosis for selection of tactics of
management of patients with ischemic
heart disease. Kardiologiia 2004; 44: 15-
9.

AdlerY, Fisman EZ, Shemesh J, et al. Use-
fulness of helical computed tomography
in detection of mitral annular calcificati-
on as a marker of coronary artery disease.
Int J Cardiol 2005; 101: 371-376.

Afiune Neto A, Mansur Ade P, Avakian SD,
et al. Monocytosis is an independent risk
marker for coronary artery disease. Arq
Bras Cardiol 2006; 86: 240-4.

Costacou T, Lopes-Virella MFE, Zgibor JC,
et al. Markers of endothelial dysfunction
in the prediction of coronary artery di-
sease in Type 1 diabetes. The Pittsburgh

35.

36.

37.

Epidemiology of Diabetes Complications
Study. J Diabetes Complications 2005; 19:
183-93.

Hou FE, Ma ZG, Mei CL, et al. Epidemio-
logy of cardiovascular risk in Chinese ch-
ronic kidney disease patients. Zhonghua
Yi Xue Za Zhi 2005; 85: 753-9.

Senior PA, Welsh RC, McDonald CG, et
al. Coronary artery disease is common in
nonuremic, asymptomatic type 1 diabetic
islet transplant candidates. Diabetes Care
2005; 28: 866-72.

Colak C, Colak MC, Orman MN. The
comparison of logistic regression model
selection methods for the prediction of
coronary artery disease. Anadolu Kardiyol
Derg. 2007; 7: 6-11.

102

Radial Basis Function Neural Network and Logistic Regression Analysis For Prognostic Classification of Coronary Artery Disease



DAHiLi BILIMLER / MEDICAL SCIENCES Ankara Universitesi Tip Fakiiltesi Mecmuasi 2007, 60(3)

Aragtirma Yazisi/ Research Article

Karsinoembriyonik Antijene Ozgiil immiin Yanitlarin
HLA-A*0201 Transjenik Fare Modelinde Olciilmesi ve
Degerlendirilmesi

Measurement and Evaluation of CEA-specific Inmune Responses in a HLA-A*0201 Transgenic Mice Model

Emin Umit Bagracik

Gatzi Universitesi Tip Fakiiltesi, immdinoloji AD
Amag: Karsinoembriyonik antijen (CEA) geni tasiyan bir rekombinant vektor araciligi ile immdinize

edilen transjenik farelerde, CEA'e karsi olusan 6zgil T lenfosit yanitini 6lcmek ve deneysel para-
metreleri irdeliyerek degerlendirmek.

Gereg ve Yontem: Rekombinant vektor, ALVAC-CEA ile immiinize edilen HLA-A*0201 (A2) tran-
sjenik farelerden dalak hucreleri izole edildi. Kiltiirlerde 6zgll CD8+ sitotoksik T lenfositleri ak-
tive etmek ve ¢ogaltmak icin, hiicreler iki farkli CEA peptidi ile veya kontrol peptid ile uyarildi.
CEA'e 6zgll T lenfosit yanitlarinin dl¢tilmesinde standart bir degerlendirme islemi igcin optimum
parametreleri bulmak amaciyla, fakli peptid konsantrasyonlari ve farkl hiicre sayilari test edildi. T
lenfosit cevabi, IFN-y salgisi olarak ELISPOT yontemi ile olguldi.

Bulgular: ALVAC-CEA ile asilanan transjenik fareler, CEA'e 6zgl olan etkin T lenfosit yanitlari olus-
turdu. Olusan yanitlarin optimal seviyelerde 6lctilebilmesi icin, hiicre sayisi ve uyarici peptid mik-
tari gibi parametre degerlerinin kullanilan yéntem agisindan 6nemli oldugu saptandi.

Sonug: CEA'e 6zgll yanitlarin 6lctilmesinde deneysel parametreler tam olarak optimize edilmeli-
dir. Ozgiil T lenfosit yanitlarinin olusumunda etkin bir vektér olan ALVAC-CEA, CEA eksprese eden
tlmorlerin tedavisinde kullanilabilir.

Anahtar Kelimeler: CEA, HLA-A*0201 transjenik fare

Aim: To measure specific T cell responses against to carcinoembryonic antigen (CEA) in transgenic
mice that were immunized by a recombinant vector expressing CEA gene, and to evaluate expe-

rimental parameters.

Materials and Methods: Splenocytes were isolated from spleens of HLA-A2 transgenic mice that
were immunized with a recombinant vector, ALVAC-CEA. Cells were pulsed with an irrelevant pep-
tide for controls or with two different CEA-specific peptides to activate and expand CEA-specific
CD8+ cytotoxic T lymphocytes in cultures. Various concentrations of peptides and various cell
numbers were tested to find optimum parameters for a standard evaluation procedure of measu-
ring CEA-specific T cell responses. Responding T cells were assessed by IFN-y secretion in ELISPOT
assay.

Results: Transgenic mice immunized by ALVAC-CEA developed efficient specific T-cell responses
to CEA. Parameters such as peptide concentration and cell number used in in vitro experimental
procedure were found to be significant in terms of obtaining optimal measurements.

Bagvuru tarihi: 18.04.2007 - Kabul tarihi: 11.06.2007 Conclusion: Experimental parameters should be optimized to measure CEA-specific T cell respon-

letisim ses. ALVAC-CEA is an efficient vector to induce specific T cell responses. Therefore, it can be a very
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Karsinoembryonik antijen (Carcino-

embryonic antigen = CEA), mo-
lekiler agirligi 180-200 KDa olan
ve insanda embryonal safhalarda
eksprese edilen bir glikoprotein-
dir (1). Eriskin serumunda CEA
miktarlarindaki artis, gelisen bir
malignansinin habercisi olarak d
egerlendirilebilmektedir. Baz1 ti-
mor tiplerinin CEA eksprese ettigi
yaygin olarak bilindigi icin, genel
bir timor antijeni olarak litera-
tiirde yer almistir. Ornegin, gas-
trointestinal sistem, meme, pank-
reas ve akciger kanserlerinin CEA
eksprese ettigi bir ¢ok defa rapor
edilmistir (1-3). Uzerinde pek cok
calisma gergeklestirilen ve bu ne-
denle, biomolekiler ve immuno-
lojik ozellikleri hususunda olduk-
¢a fazla bir bilgi birikimi bulunan
CEA, bazi tiimorlerin tedavisinde
hedef antijen olarak 6nerilmekte-
dir (4).

Rekombinant viral vektorler gene-

tik muhendisligi teknikleriyle
genomlarinda antijen genlerini
tasimak uzere dizenlenebilirler.
Boylececesitliantijenlerekarsithiic-
resel immin yanit olusturulmasi
amaciyla kullanidmaktadirlar. Bu
calismada kullanilan rekombinant
vektor ALVAC-CEA daha Once-
den tanimlanmis olan bir vektor-
dar (5). ALVAC-CEA, bazi genleri
degistirilerek virulansi azaltilmis
ve insan karsinoembryonik an-
tilen geni transfer edilmis bir
kanarya Pox virusudur. ALVAC-
CEA ile olusturulan enfeksiyon
sirasinda CEA enfekte hiticreler
tarafindan eksprese edilir. Enfekte
hicreler CEAe ait antijenik pep-
tid epitoplart sinif I human 16ko-
sit antijenleri (HLA molekuilleri)
araciligi ile CD8" sitotoksik T len-
fositlere sunarak, T hiicre aktivas-
yonuna yol acar.

son yillarda yapilan pre-klinik
arastirmalarda insanda olusan im-
min yanitlara yakinligr acisindan,
HLA-A*0201 transjenik fare mo-
delleri tercih edilmektedir (6).
Ancak bu tir hayvan modellerin-
de yapilan arastirma sonuclarinin
giivenilirligi acisindan, olusan
immin yanitlarin Olcilmesi ve
degerlendirilmesi icin, deneysel
parametrelerin  belirlenmesi ve
standart hale getirilmesi oldukca
onem tasimaktadir.

Bu arastirmada ALVAC-CEA araciligi

ile karsinoembryonik antijene
karstimmiuinize edilen HLA-A*0201
transjenik farelerde olusan immiin
yanitlarin gerektigi sekilde olcile-
rek degerlendirilebilmesi icin, de-
neysel parametrelerin optimizas-
yonu c¢alisilmistir. Elde edilen so-
nucglar asagida degerlendirilerek
tartisiimistur.

Gereg ve Yontem

Deney hayvani ve immiinizasyonlar

Arastirmalarda HLA-A*0201 (A2)
geni iceren 8-10 haftalik disi
transjenik fareler, yerel etik ku-
rul izni ve kurallarina uyularak
kullanildi. Kullanilan transjenik
fareler daha Once literatiirde
tanimlanmistir  (5). Fareler ste-
ril ortam kosullar1 altinda deney
hayvanlar1 laboratuarinda uretil-
di (Sunnybrook Women’s Health
Science Centre, Toronto, Cana-
da). Uc¢ fare, karsinoembryonik
antijen geni tastyan Kanarya Pox
Virusu (ALVAC-CEA) ile immiini-
ze edildi. Birincil (primer) immi-
nizasyonlar, her fareye 5x107 pfu
(plaque forming unit) virusun sub
kiitan olarak 100 ul fosfat tampo-
nu (PBS) icinde enjeksiyonu ile

fareler servikal dislokasyon ile 6l-
durilerek dalaklar: steril kosullar
altinda cikartildi.

Dalak hiicrelerinin hazirlanmasi ve

ozgiil peptidler ile uyariimasi

Dalaklar steril AIM-V serum iger-
meyen lenfosit besi yeri (Gibco,
USA) icinde ezilerek slispanse
edildi ve ayristirildi. Sekil 1A ve 1B
takip edilen deneysel protokoliin
ozetini belirtmektedir. Her bir fa-
reden cikartilan dalak hitcreleri
tek bir hiicre suspansiyonu ola-
rak havuzlandi. Dalak hiicreleri,
(1x107, 3x107, 6x107 hiicre) 10 ml
AIM-V lenfosit besi yeri (100 U/ml
penisilin, 100 ug/ml streptomi-
sin, 2 mM L-glutamin, 5x10° mM
2-merkaptoetanol ile suplemente
edilmis, Gibco, USA) iceren 25
cm?® kiltar flasklarina  (Falcon,
USA) vyerlestirildi. Hicreler karsi-
noembryonik antijen peptidleri ve
5 ug insan B,-mikroglobulin (Sig-
ma-Aldrich, USA) ile uyarildi. Bu
peptidlerden biri, CEA,, .. fare
epitopudur ve amino asid dizgesi
EAQNTTYL olarak bilinmektedir
(6). Diger peptid CEAnin HLA-
A*0201 (A2) tarafindan sunulan
insan epitopudur ve CEA, .
(DVLYGPDTPI) olarak bilinir (7).
Ayrica kontrol (irrelevant) peptid
olarak, bir HIV peptidi olan p17
Gag ., (SLYNTVATL) kullanild:
(8). Peptidler 0.025 ug/ml, 0.25
pug/ml2.5 pug/ml, 25 upg/ml gibi
farkli konsantrasyonlarda hiicre
kiltiirine ilave edildi. Peptid ilave
edilen hucre kultirleri 37°C’de,
% 5 CO, iceren ortamda 7 gilin in-
kiibe edilerek htcreler cogaltildi.
Baz kilturler 20 IU/ml IL-2 (pro-
leukin) igerdi.

Karsinoembryonik antijene karsi gerceklestirildi. On dort giin son-
immiin  yanit olusturulmasi ra ikincil (sekonder) immiinizas- IFN-y tayini i¢in ELISPOT yontemi
cesitli hayvan modellerin- yonlar ayni1 sekilde yapildi. Birincil

de  caligilmaktadir.  Ozellikle immiinizasyondan 60 giin sonra Test daha 6nce yayinlanmis bir yon-
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ALVAC-CEA ile primer ve sekonder immunizasyon (5x107 pfi)
l Priraer irmrmiinizasyonu takiben 60 giin

Dalak hiicre siispansiyonu
‘
CEAsq. 533 peptid ile hiicreleri (1x107 Hicre) uyar

|
0.025 pgfml 0.25 pg/ml 25Mgiml [/ 1 25 pg/ml
0.025 Pg/ml 0.25 pg/fml 25MUgiml [ | [ | 25 pg/ml

+ IL-2 + IL-2 + IL-2 + IL-2
¥ ry
7 gin mkiibasyon

.

ELISPOT: 1x10° Hicre, CEA,,. 533 veya HIV peptidi ile

hiicreleri uyar

®®
®®

teme gore, kucuk degisiklikler
yapilarak  gergeklestirildi  (9).
Kisaca, cogaltilan hicreler 96
kuyu iceren ve tabani anti-fare
IFN-y antikoru (BD-Pharmingen,
USA) ile kaplanmis olan ELIS-
POT plaklarina (Millipore, USA)
yerlestirildi. Her oOrnek igin iki
kuyu kullanildi. Her kuyuya 200 wl
besi yeri icinde 1x10° hiicre ve 0.1
mg/ml peptid ilave edildi. Plaklar
37°C’de, % 5 CO, igeren ortam-
da 20 saat inktbe edildi. Plaklar 5
kez yikand: ve biotin isaretli anti-
fare IFN-y antikoru (BD-Pharmin-

l 24 saat inkilbasyon

()
)&

gen, USA) ile inkiibe edildi. Bes
kez yikanan plaklar alkalen fosfa-
taz isaretli avidin (Sigma-Aldrich,
USA) ile ve BCIP/NBT [(5-Bro-
mo-4-chloro-3-indolyl  phospha-
te/Nitro blue tetrazolium (Sigma-
Aldrich, USA)] substrat ile inkiibe
edildi. Plaklar AID ELISPOT oku-
yucusu (AID GmbH, Germany)
kullanilarak okundu.

istatistik analizleri

Sekil 1. CEA’e karsi 6zgul immun yanitin belirlenmesinde hiicre kulturlerinde kullanilan konsantrasyonu ve IL-2’nin etkisinin in vitro arastiriimasi
icin izlenen deney protokoll 6zeti.

Deney gruplar: arasindaki farkliliklar
student’s t testi veya tek yOn-
Ii varyans analizi (ANOVA) ile
hesaplanmistir. p<0.01 degerleri
istatistiksel olarak Onemli kabul
edilmistir.

Bulgular

Peptid konsantrasyonunun ve
IL-2'nin IFN-y salgisina etkisi

ALVAC-CEA ile immunize edilen

Emin Umit Bagriagik
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farelerin CEA’e karst 6zgul hiic-
resel immiin yanit olusturup
olusturmadiginin arastirilmast
icin, fare dalaklarindan hazirlanan
hiicre stispansiyonlarr, CEAnin
fare epitopu olarak bilinen ve fare
MHC siuf I (KP) tarafindan CD8*
T lenfositlere sunulan CEA,, ..
peptidinin hiicre kiltirlerine ila-
vesi ile uyarildi. Deneysel proto-

kol sekil 1’de goriilen sema ile
ozetlenmistir. Calisilan  deney
dizeneginden de anlasilacagi
gibi, olusan immiin yanitin opti-
mum seviyelerde Olgiilebilmesi
icin, kiltirlerdeki hiicre sayisi
(1x107) sabit tutularak cesitli de-
ney parametreleri ayri ayri test
edildi. Ornegin kiiltiirlerde pep-
tid miktrinin etkisini bulmak

i,

amaciyla, kalttirlere farkli miktar-
larda peptid ilave edildi. Fare epi-
topu peptidin (CEA,,.,,,) 0.025
pg/ml dozundan baslayarak 25
ng/ml doza kadar 10 kat artan
konsantrasyonlariyla dalak hiicre-
leri uyarildi. Peptid epitopa karsi
olusan 6zgil T lenfosit yaniti, IFN-
vy salgilayan hiicre sayisi (spot)
olarak ELISPOT testi ile saptandi.

ALVAC-CEA ile primer ve sekonder immiinizasyon (5107 pfu)

l Prireer iramiinizasyonu takiben 60 giin

Dalak hiicre siispansiyonu

!

1x107 Hiicre

CEAsps. 53

132107 Hiicre

3x107 Hicre

6x107 Hicre

CE""&LSI{S- 533

3x107 Hicre

CE}S‘SSS- 597

CEAS‘E'S- 533

61107 Hicre

CEASS&- 597

CE"&‘SGS- 597

7 gin inkibasyon

\J

Y

ELISPOT: 1x10° Hiicre, CEAsy. 533 VEVA
CEAsq0 507 veya HIV peptidi ile hiicrelen uyar

l 24 saat mkilbasyon

Sekil 2. CEA’e karsi 6zgul immun yanitin belirlenmesinde kulturlerinde kullanilan hiicre sayisinin etkisinin in vitro arastirilmasi icin izlenen deney
protokoll 6zeti. Ayni deney protokoll 0.25 ug/ml peptid konsantrasyonlari kullanilarak calisiimistir.
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PEPTID MIKTARI (giml)

Sekil 3. CEA’e karsi 6zgll immun yanitin be-
lirrenmesinde peptid konsantrasyonu ve IL-

2'nin etkisi ALVAC-CEA ile
transjenik farelerden izole

releri (1x107 hucre), fare epitopu (CEA

immunize edilen
edilen dalak hic-

526—533)

peptid ve kontrol HIV (Gag,, ) peptid ile in
vitro uyarilarak ¢ogaltildi. Kilttrlerden topla-
nan hucrelerin IFN-y salgisi ELISPOT yonte-
mi ile saptandi. (A) Plak tabaninda noktalar
(spot)’lar tespit edildi. IL-2 icermeyen (C)
kulttrlerde farkl dozda kullanilan peptidlerde
T lenfosit yaniti; CEA fare epitopu (D) ve HIV
peptidine (E) karsi olusan yanitin karsilastiril-

masil.

IFN-y salgilayan hicreler,

kuyularinin  tabani

plak
nda noktalar

(spot) halinde goruntilendi (Sekil
3A). Kullanilan peptid’e karsi her-
hangi 6zgiil olmayan bir yanitin or-
taya cikabilecegi olasiligini kontrol
etmek tlizere, daha onceden fare
hucrelerinin  hi¢c  karsilasmadigi
baska bir peptid (irrelevant pep-
tid, HIV peptidi, Gag_..) konrol
amaglt olarak kullanildi. Kontrol
HIV peptid ile karsilastirildiginda,
CEA,, .., peptidinin kullanilan bu-
tin konsantrasyonlari ile uyarilan
kiiltarlerde IFN-y salgilayan hiicre
sayisinda artis gozlendi (Sekil 3C).
Ozellikle 0.25, 2.5 ve 25 ug/ml

hicre sayisinin etkileri. 1x107, 3x107, ve 6x107 huicre kullanilarak insan epitopu (CEA

"e"""?"*-."'.- IR '|‘ A Insan O Fare W HIV
o -gl fr‘ -.. ;‘ B *_"I . .
T R TN L "E 'I‘ 0.25 pgihnl peptid 2.5 pg/ml peptid
T aF NE L E gy 600
[l T 0 ]s ] B s |
'ﬂ’l’ B e i i v?“‘TP—Iﬁ'.”_—I QO 400
L:E_....a; i ..l*!."_".m__l.r #, _-I-!" ] -E 300
i B C '”g 200 1
% :: 1L-2 () :: -2 ) 7 - 100
B Fare e : F-:% a 0
/"Jﬁ by > 600 0.25 pghnl peptid 2.5 pg/mi peptid
£ Mo " T % B D
B ou e w mv - 500 4 500 4
E- ) LT b -] ! LT+ 1 ] o 400 - 400 4
FEPTID MIKTARI fugiml) % 300 A *® 300 A *
D on o £ == 200 | 200 1
g - o E 100 100
50 1 0
% mir‘“ {1V 0 r_h ) . 0 |—L . .
g ;:jjl - 1307 3x107 1x107 30" 600
= 18 i . -n =
g Imll 1 KULTURE ALINAN HUCRE SAYISI
01 @
8 | ] |
> 0 o
g vmowmoEoE vm o omoE Sekil 4. CEA’in insan ve fare T lenfosit epitoplarina kargi olusan imman yanita, kullanilan

588-

;) Peptidin (A) 0.25 ug/ml konsantrasyonlari ile veya fare epitopu CEA_, ... peptidin (C)
0.25 ug/ml ve (D) 2.5 ug/ml konsantrasyonlari ile uyarilan kultirlerde 6zgul T lenfosit ya-
niti IFN-y ELISPOT y&ntemiyle saptandi. Kontrol olarak HIV (Gag,, .,) peptidi kullanildi.

peptid ile uyaridan kiltirlerdeki
artisin istatistiksel olarak Onem-
li oldugu tespit edildi (p<0.01).
Maksimum artis 2.5 ug/ml pep-
tid ile uyarilan kultirde oldu.
Dolayisiyla 2.5 ug/ml peptid kon-
santrasyonunun, kullanilan deney-
sel kosullar altinda, uygulanmasi
gereken optimum doz olarak ka-
bul edilebilecegi disuntldi.

Ayrica diger bir parametre olarak, T

lenfositler icin bir biiytime faktora
olan interlokin 2 (IL-2)’nin kiltiir
ortaminda bulunmasinin, olusan
oOzgil immin yanita etkisi de
arastirildi. IL-2 varligindada CEA,,
553 peptidi ile uyarilan kiltirlerde
IFN-y salgilayan hiicre sayisinda
artis gozlendi (Sekil 3B). Kontrol
peptid ile karsilastirildiginda goz-
lenen artisin istatistiksel olarak
onemli oldugu saptand: (p<0.01).
Ancak IL-2 iceren ve IL-2 ilave edil-
meyen kiltirler kendi arasinda
karsilastirildiginda, IL-2 ilave edi-
len kultirlerde IFN-y salgilayan

hiicre sayisinda azalma oldugu
tespit edildi (Sekil 3D). CEA,, ..
peptidi ile uyardan kiltiirlerdeki
IFN-y miktarinda gézlenen bu azal-
ma, aynt zamanda kontrol (HIV)
peptid ile uyarilan kultiirlerde de

gozlendi (Sekil 3E).

Kiiltiirlerdeki hiicre sayisinin IFN-y

salgisina etkisi

Hicre sayminin IFN-y salgisina etkisi-

ni arastirmak ve HLA-A2 tarafindan
T lenfositlere antijen sunumunun
yapildigini gostermek icin, farkl
sayilarda hucre iceren kiiltiirler,
her kiiltiirde tek bir tip olmak tize-
re, Ug¢ farkli peptid ile uyarildi. Ta-
kip edilen deneysel protokol sekil
2’de Ozetlenmistir. Kontrol peptid
(irrelevant peptid, Gag__ ) olarak
HIV peptidi kullanildi. Diger se-
cilen iki peptid, CEA'nin fare epi-
topu (CEA,, ...) ve insan HLA-A2
molekili tarafindan sunuldugu

Emin Umit Bagriagik
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Fare epitopu peptid (CEA

bilinen epitopu CEA . dir. Her
bir peptidin iki farkli dozu test
edildi (0.25 ve 2.5 pug/ml) . Sekil
4A ve 4C de gorildugu gibi, kon-
trol peptid ile uyarilan htcrelere
kiyasla, insan epitopu ile uyarilan
kiiltarlerde IFN-y salgilayan hiicre
miktarlarinda istatistiksel olarak
onemli artislar gozlendi (p<0.01).
IFN-y salgilayan hiicre sayisindaki
bu belirgin artis, kiiltiirdeki hiicre
sayist ve kullanilan peptid dozu
gozetilmeksizin, butin kiltirler-
de tespit edildi. Ancak kulturlerde
kullanilan hiicre sayis1 goz 6niin-
de tutuldugunda, en fazla artis
3x107 hiicre kullanilan kiltirlerde
gozlendi. Kullanilan peptid miktari
acisindan karsilastirlldiginda, 2.5
ng/ml peptidle uyarilan kiltirde
IFN-y salgilayan htiicre miktar1 en
fazla oldu. Dolayisiyla kiltirlerde
2.5 pug/ml peptid ve 3x107 hiicre
kullanimi, CEAe 6zgil immiin
yanit (IFN-y spot sayist 503 * 4)
Olcilmesinde optimum paramet-
reler olarak saptandi.

s26533) 1€
hucreler uyarildigi zaman da ben-
zer sonuclar gozlendi (Sekil 4B ve
4D). Kullandan deneysel kosullar
alunda kultirlere ilave edilmesi
gereken hiicre sayisinin 3x10” hiic-
re olmasi gerektigi tespit edildi.

Tartisma

Bu calismada CEA geni tasiyan ve

ALVAC-CEA olarak adlandirilan
vektor ile asillanmis olan HLA-A2
tansjenik farelerde, CEA’e kars1 0z-
giil olarak gelisen hiicresel immiin
yanit ELISPOT testi kullanilarak
olcildi. Bunun yani sira, olusan
immin yanitin tam ve dogru ola-
rak tayin edilmesi amaciyla, hic-
relerin uyrilmasinda kullanilan
peptid miktarlart veya kullanilan
hiticre sayilart gibi test parametre-
leri arastirilarak optimize edildi.

Bir bireyin total

lenfositlerinin
sayisina kiyasla, immiinizasyon so-
nucu herhangi bir antijene karsi
aktive olan o6zgil T lenfositlerin
sayist oldukca azdir. Bu neden-
le ozgul hiicresel yanitin olusup
olusmadiginin anlasilabilmesi
icin yada yanitin Olguilebilir hale
getirilmesi igin, yanit veren hic-
relerin sayisini in vitro kosullarda
arttirmak gerekebilir. Bu amacla
arastirmada CEAnin iki farkli tip-
te peptid epitopu kullanildi. CEA
ile immunize edilmis bireylerden
elde edilen hiicreler, bu antijenin
peptid epitoplaryla yuklendikle-
ri zaman da T lenfositlere antijen
sunarak uyarabilmektedir (10).
Ancak bu takdirde, CEA'nin butiin
epitoplarina 6zgil olan T lenfo-
sitler ¢ogalmaz. Sadece kullanilan
epitopa 6zgil olan T lenfositler
cogalir. Arastirmada secilen pep-
tidlerin birisi (CEA,, ,,) fare MHC
sintf I molekillerinden H-2KP
tarafindan, digeri (CEA,, ) ise
insan MHC sinif I molekiillerinden
HLA-A2 tarafindan sunulan peptid-
ler olarak bilinmektedir (6, 7). Bu
arastirmada kullanilan iki peptid
ile ozgil T lenfositler cogaltildi.
Hucrelerin cogaltma islemi
sirasinda bazi deneysel parametre-
lerin 6nemli oldugu tespit edildi.
Kullanilan peptid miktarlarinin ve
kiiltiire alinan hiicre sayisinin  in
vitro ortamda fizyolojik bir denge
icinde olmasi gerektigi anlasildi.
Ornegin, yiiksek sayida (6x107)
hiicre igeren kultirlerde peptid-
lere karsi yanit daha dusiik sevi-
yelerde oldu. Bu durum mubhte-
melen soyle aciklanabilir: Kiiltiire
alinan htcre sayisinin fazla olmasi,
bu hiicreler i¢inde kullanilan CEA
epitoplarina 6zgul olan hiicrelerin
sayistyla dogru orantiidir. Pep-
tid yiklemesiyle yapilan uyarim
sonucunda 6zgul hiicreler boli-
nerek sayica g¢ogalacaklardir. Bu
reaksiyon zaten sayica fazla olan
bu hiicrelerin sayisinin kisa bir
surede cok daha fazla seviyelere
ulagsmasina neden olacaktir. Fiz-

yolojik kosullarin smnirli oldugu
bir kiltiir ortaminda, hiicre sayisi
ve dolayisiyla metabolizmasindaki
ani artis sonucunda hicreler
cogalmalarinin  pik  noktasina
cok daha kisa bir siire iginde
erisecektir. Ortamdaki fizyolojik
kosullarin tiikketilmesine bagli ola-
rak zaman icinde metabolik aktivi-
telerini kaybederek apoptotik hiic-
re Olimiiyle yok olacaklardir. Segi-
len zaman dilimi sonrasinda hic-
reler cogaltildiklar: kilttirlerden
toplanarak ELISPOT yontemi ile
test edildikleri zaman, 6zgil yanit
veren hiicre frekansinin en fazla
oldugu kultir, hiicre ¢cogalmasi ve
canli kalmasi acisindan fiziki ve fiz-
yolojik parametrelerin optimum
dizeyde yani fizyolojik bir denge
halinde oldugu kiiltiir sartlarini
icerecektir.

Arastirmada IL-2 iceren kiiltiirler-

de, igermeyen kiiltiirlere kiyasla,
peptid antijene yanit veren hiicre
sayisinda bir azalma oldugu goz-
lendi. Bilindigi gibi IL-2, antijen
ozgulligiinden bagimsiz bir meka-
nizma ile T lenfositlerin Giremesini
etkileyen bir sitokindir. Mitojenik
aktivitesi sayesinde T lenfosit Ure-
mesini arttirir. Bu nedenle aktive
edilen T lenfositler IL-2 varliginda
cok daha hizli bir sekilde boline-
rek ¢ogalir. Hicre kultirleri gibi
fizyolojik sartlar agisindan sinirlt
ortamlarda cogalan T lenfositler
birka¢ giin icinde Olmeye baslar.
Bu durum uyarimin veya aktivas-
yonun neden oldugu hiicre 6limu
olarak da adlandirilmaktadir (12).
Son yillarda yapilan calismalarda
cogalan T lenfositlerin 6limunin
geciktirilmesi amaciyla diger sito-
kinlerin ise karismasi gerektigini
gostermistir.  Ornegin bu  sito-
kinlerden birisinin IL-15 oldugu
gosterilmistir (13). Bu arastirmada
da, IL-2’nin mitojenik etkisi ile T
lenfositlerin sayisinda ortaya ¢ikan
ani artisa bagli olarak hiicre oOla-
mu gerceklesmistir. IL-2 icerme-
yen kiltiirlerde ise hiicre olumu
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mekanizmalar1 daha yavas isledigi
icin, IL-2 iceren kiltiirlere kiyasla,
IFN-y salgilayan T hiicre sayisinda
bir azalma ortaya ¢ikmustir.
Dolayisiyla, CEAne karsi olusan T
lenfosit yanitlarinin in vitro olcil-
mesi sirasinda izlenecek olan de-
ney protokoliinde, disardan IL-2
ilave edilmemesi gerekmektedir.
Alternatif olarak, eger IL-2 ilavesi
yapilirsa, bu takdirde kultir stre-
sinin kisaltilmasi veya ortama IL-15
gibi sitokinlerinde ilave edilmesi,
optimal 6l¢giim sonuclarinin elde
edilmesi acgisindan zaruridir.

Timor antijenlerine karst T len-

fositlerin aktivasyonu ile ilgi-
li c¢alismalarda kullanillan fare
modellerlerinde aranan en
onemli Ozelliklerden birisi, in-
san modeline olduk¢a yakin bir
sekilde tasarlanmis olmasidir. Bu
arastirmada insan reaksiyonlarina
yakin bir model olarak insan HLA-
A2 geni tastyan tranjenik fareler
kullanilmistir.  HLA-A2  insanin
MHC simf I molekul tiplerinden
birisidir. Bu tur bir farede hic-
reler, tipki insanda oldugu gibi,
HLA-A2 tzerinde antijenik peptid
epitoplart CD8" sitotoksik T len-
fositlere sunma kapasitesine sa-
hiptir. HLA-A2 tarafindan sunulan
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Amag: Bu makalede, akut femur cisim kirigi veya non-unionu nedeni ile antegrade Kkilitli intrame-
daller kilitli civileme yapilan 48 olgunun fonksiyonel sonuglari retrospektif olarak degerlendirildi.

Gereg ve Yontem: Bu calismaya dahil edilen 48 hastaya toplam 52 antegrad kilitli intramediiller
civileme uygulandi. Akut femur cisim kiriklarinin 27’sinde oymasiz antegrad kilitli intramediiller ¢i-
vileme uygulandi. Akut femur kirigi olan 4 ve non-union olan 21 hastada ise fiksasyon oymali kilitli
civileme ile saglandi. Olgularin yas ortalamasi 40.2 (17-80) idi. Serimizdeki hastalarin 16 ‘si bayan
(%33.3) ve 32 'si erkekti (%66.7).

Bulgular: Hastalarin takipleriile elde edilen veriler, Thoresen kriterlerine gore; femoral aks deformi-
tesi, femoral kisalik, diz eklemi hareket acikhigi ve agri veya 6dem varligi incelenerek degerlendirildi.
Hastalar ortalama 21 ay (10-46 ay) takip edildi. Bir tanesi haricinde tiim olgularda kaynama gortildu
(%98.07). Yuizeyel enfeksiyon li¢ hastada izlendi ve bunlardan bir olgunun takiplerinde derin enfek-
siyon gelisti. Akut kirik grubundan gastrointestinal kanama 6ykiisti olan Winquist tip IV kirikl bir
hastaya, antikoagtlan tedavi verilemediginden, derin ven6z trombls izlendi. Non-union grubun-
dan bir hastada ise, ameliyattan sonraki dérdiincii giinde pulmoner emboli gelisti.

Sonug: intramediiller civileme yéntemleri akut femur cisim kiriklari ve non-unionlarinda etkili bir
tedavi metodudur. Oymali ¢ivileme metodu, oymasiz civileme metodu ile karsilastirildiginda daha
az basarisizlik izlenirken, yontem saglam stabilizasyon saglar.

Anahtar Kelimeler: femur, kirik tespiti, kirik iyilesmesi, intramediiller civileme,

Background: Here we present a retrospective evaluation of the functional outcomes of 48 patients
who underwent antegrade locked intramedullary nailing for acute femoral shaft fracture or non-
union.

Methods: A total of 52 antegrade locked intramedullary nailings were performed in the 48 pa-
tients included in the study. In 27 of the acute femoral shaft fractures, fixation was provided via
unreamed antegrade locked intramedullary nailing. In 4 acute femoral fractures and in all 21 cases
of nonunion, fixation was provided via reamed antegrade locked intramedullary nailing. Average
age was 40.2 years (range 17-80 years). Of these patients, 16 were female (33.3%) and 32 were male
(66.7%).

Results: Patient data obtained during follow up were evaluated according to the Thoresen criteria,
in which lower extremity function is graded in terms of femoral axis deformity, femoral shortening,
knee range of motion and pain or oedema. Patients were followed up for an average of 21 months
(range 10-46 months). Union was found in all patients except one (98.07%). Superficial infection
occurred in three patients, and in one of these a deep infection developed. In the acute fracture
group, one patient with a Winquist type IV fracture had a history of gastrointestinal bleeding and
could not be given anticoagulants, and developed a deep venous thrombosis. In the nonunion
group, one patient developed pulmonary emboli on the 4th postoperative day.

Conclusion: Intramedullary nailing is an effective treatment method for both acute femoral shaft
fracture and nonunion. It provides rigid stabilization, and the reamed method is associated with
less frequent failures compared to the unreamed method.

Key Words: femur, fracture fixation, fracture healing, intramedullary nailing,

Femoral shaft fractures result from te fracture or non-union of the
high-energy trauma and are the femoral shaft, intramedullary nai-
most frequent cause of morbi- ling has become the treatment of
dity and mortality in patients with choice (1,5). It is appropriate for
lower extremity injuries. For acu- intramedullary fixation because of
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the femoral shaft’s straight, tubular
structure. In comparison with pla-
tes and external fixation devices,
the intramedullary nail provides
more stable support for axial loa-
ding because of its central positi-
on. For this reason, implant failure
is seen less frequently in nailing,
and the procedure promotes bone
union and remodeling.

Intramedullary nailing can be perfor-
med with or without reaming of
the bone, but the reaming method
has recently become preferred.
Reaming allows the insertion of
a larger nail, which improves its
mechanical purchase and provides
greater stability (6).

The purpose of this study was to
evaluate the functional outcomes

Figure 1. These radiographs were taken in a 21-year-old female with left-sided  Figure 1a
closed acute femoral shaft fracture (Winquist type IV): A) preoperative radiograph;
B) immediate postoperative radiograph; C) 6-month follow-up radiograph.

Figure 1b Figure 1c
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of patients in our clinic who un-
derwent antegrade locked intra-
medullary nailing for acute femo-
ral shaft fracture or non-union.

Patients And Methods

A total of 52 antegrade locked in-
tramedullary nailings were perfor-
med in 48 patients who were trea-
ted at our institution’s department
of orthopaedic surgery. Of these
patients, 16 were female (33.3%)
and 32 were male (66.7%). Avera-
ge age was 40.2 years (range 17-
80 years). The lesion was on the
left side in 22 patients (45.8%), on
the right in 25 patients (52.1%)
and was bilateral in one patient
(2.1%).

Of the 52 nailings performed, 31
were for acute femoral shaft frac-
ture (30 patients; one patient had
bilateral fractures). Of the pati-
ents in the acute fracture group,
the causes of the fractures were
as follows: traffic accident in 22
patients (73.3%), high fall in 4
patients (13.3%), work accident
in 2 patients (6.7%) and low-velo-
city gunshot wound in 2 patients
(6.7%). The fracture was isolated
in 11 patients (36.6%) but in 19
patients (63.3%) it was associated
with one or more sites of secon-
dary trauma or systemic injury
(Table I). An example of nailing
performed for acute femoral shaft
fracture is shown in Figure 1.

Of the 21 nailings performed for no-

nunion, 3 were made in patients
from the acute fracture group (all 3
had received unreamed nailings).
Of the remaining 18 patients, 15
had previously undergone plate
fixation, and 3 had previously un-
dergone external fixation for open
fracture.

The 31 acute femoral shaft fractures

were classified according to the
Winquist-Hansen scale (6) (Table
II). Of these, 10 were open frac-
tures. In terms of the Gustillo-An-
derson scale, these open fractures
were classified as follows: 5 Type I
open (including low-velocity guns-
hot wounds in 2 patients), 3 Type
II open, and 2 Type 1II-B (7,8).

Table Il. Degree of comminution of the 31
femoral shaft fractures according to the

classification of Winquist et al.5

Type of fracture
| 13
Il 9
]l 6
vV 3

Number of patients

In 27 of the acute femoral shaft fra-

ctures, fixation was provided via
unreamed antegrade locked intra-
medullary nailing (Synthes solid
titanium nail, Davos, Switzerland,
Figure 1). In 4 acute femoral fra-
ctures and in all 21 cases of no-

Table I. Injuries associated with acute femoral fracture

Associated injuries
Head trauma 12
Contralateral lower limb fracture 4
Contralateral femoral neck fracture
Upper limb fracture

Pelvic trauma

NI \C R &) B \V)

Thoracic trauma

Number of patients with injury

nunion, fixation was provided via
reamed antegrade locked intra-
medullary nailing (Russell-Taylor
femoral nail, Smith and Nephew
Richards, Memphis, USA).

For the patients with acute femoral

shaft fracture, the average time
between trauma and surgery was
2 days (range 0-4 days). Open fe-
moral fractures were cleaned and
covered with a sterile dressing in
the emergency room and surgery
was performed at the soonest
appropriate time. In two patients
skin graft was applied. Patients
with open fractures received bro-
ad-spectrum antibiotic therapy
(first-generation  cephalosporin
+ aminoglycoside), whereas pati-
ents with closed fractures received
a first-generation cephalosporin
as prophylaxis. In addition, pati-
ents having no contraindications
to low molecular weight heparin
received it for prophylaxis against
deep venous thrombosis.

For surgery, all patients were in a su-

pine position on a traction table.
Antegrade nailing with static loc-
king was performed. Average du-
ration of surgery was 98 minutes
(range 70 - 210 minutes). Average
fluoroscopy time for closed intra-
medullary nailing was 2.1 minutes
(range 0.8 - 4 minutes).

For the patients undergoing surgery

for non-union (n = 21), autoge-
nous iliac crest bone graft was
performed in 11 patients, allograft
in 4, hydroxyapatite in 5, and tri-
calcium phosphate (TCP) in 1 pa-
tient. Of the patients undergoing
surgery for acute fracture, auto-
genous iliac crest bone graft was
performed in 4. First preference
was given to autogenous graft, but
other graft types were used in pa-
tients who did not permit autoge-
nous graft or who had undergone
autogenous grafting previously
9,11).
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All patients received physical and ra-
diological follow-up examinations
every six weeks. For patients who-
se medical condition permitted it,
walking with crutches and partial
weight bearing was started on pos-
toperative day 2. Walking with full
weight bearing was started when
initial callus formation was visible
on anteroposterior and lateral radi-
ographs.

Fracture union was defined as a cir-
cumferential callus visible on radi-
ologic exam, absence of pain in the
fracture region during walking with
full weight bearing, and absence of
tenderness during physical exam.
Nonunion was defined as pain and
motion at the fracture site and ra-
diographic persistence of a radiolu-
cent line without progressive callus
formation on three sequential radi-
ographs following fracture fixation.
Shortening was assessed radiologi-
cally with the use of a radiopaque
ruler. Hip and knee range of moti-
on and lower extremity rotational
profile were evaluated. Degree of
deformity during weight bearing
was measured with a goniometer
on anteroposterior and lateral radi-
ographs.

Results

Average Hospital stay was 10 days
(range 6 - 15 days), and average fol-
low up time was 21 months (range
10 - 46 months).

Patient data obtained during follow-
up were evaluated according to
the Thoresen criteria,(12) in which
lower extremity function is graded
in terms of femoral axis deformity,
femoral shortening, knee range of
motion and pain or edema.

In this series, of the 31 nailings perfor-
med for acute femoral shaft fractu-
re (27 unreamed, 4 reamed), union

was achieved in all but three frac-
tures, these three having been trea-
ted with unreamed nailing. In the
24 other fractures that underwent
unreamed nailing, union was seen
at an average of 7.2 months, whe-
reas in the 4 patients who received
reamed nailing the average time to
union was 6.5 months.

In 4 patients in the acute fracture

group, union was not observed by
the 4" postoperative month and dy-
namization was performed. In one
of these 4 patients, full union was
seen in the 7™ postoperative mon-
th. Of the 3 remaining patients, 2
had breakage of the distal locking
screw and 1 had bending of the
intramedullary nail. For these 3
patients the unreamed nail was re-
moved and replaced with a thick,
reamed intramedullary nail. Union
was seen in these 3 patients at an
average of 8 months after this pro-
cedure.

For the 21 cases of femoral fracture

nonunion in this series, reamed na-
iling was performed and union was
subsequently seen in all fractures
except 1. In these 20 fractures, uni-
on was observed at an average time
of 6.1 months after surgery. Inclu-
ded in this group were the 3 pati-
ents who had previously undergone
unreamed femoral nailing and did
not achieve union with that earlier
procedure. These 3 patients all ac-
hieved union with the subsequent
reamed nailing procedure. For the
1 patient in the nonunion group
who did not achieve union even
after reamed nailing, dynamization
was applied in the 4" postoperati-
ve month. Despite this procedure,
union was not achieved. Approxi-
mately 14 months later the nail was
removed and an autogenous bone
graft was put in its place with plate
fixation, and union was observed in
follow-up.

Final postoperative knee flexion (48

patients, 49 knees) was greater than
120 degrees in 20 knees, between
90 and 120 degrees in 25 knees and
less than 90 degrees in 4 knees. As
for the 4 patients with this severe
loss of flexion, 2 were very elderly
and 2 had received multiple tra-
umas and as a result could not be
sufficiently mobilized early while in
the intensive care unit.

In terms of Thoresen criteria for fe-

moral axis deformity and Winquist
fracture type, findings in the acute
fracture group were as follows. Of
the Winquist type III fractures, 1
had a 5° varus, and another had a
10° internal rotation. Of the Winqu-
ist type IV fractures, 1 had a 15° ex-
ternal rotation deformity. As for the
findings in the nonunion group, 2
fractures had a 5° and 3 fractures
had an average 15° external rotati-
on deformity (range 12-18°).

Femoral shortening findings were

as follows. In the acute fracture
group, 3 Winquist type 1V fractures
had an average of 2 cm shortening
(range 1.5-2.5 cm). In the nonuni-
on group, 8 fractures had an avera-
ge of 2.5 cm shortening (range 2-5
cm).

Superficial infection occurred in 3 pa-

tients, and in one of these a deep
infection developed. These patients
were treated with debridement and
a first-generation cephalosporin,
and the infections were controlled.

Two other complications were encoun-

tered. In the acute fracture group, 1
patient with a Winquist type IV fra-
cture had a history of gastrointesti-
nal bleeding and could not be gi-
ven anticoagulants, and developed
a deep venous thrombosis. In the
nonunion group, 1 patient develo-
ped pulmonary emboli on the 4"
postoperative day. These compli-
cations were successfully managed
with appropriate treatments.
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Discussion

Femoral shaft fractures are the most

frequent cause of morbidity and
mortality in patients with lower
extremity injuries, and usually re-
sult from high-energy trauma. In
this series, of the 30 patients who
underwent intramedullary nailing
for acute femoral shaft fracture,
the fracture was due to traffic ac-
cidents in 73.3% of the patients,
while 63.3% had additional fractu-
res and/or systemic injuries.

Despite some authors’ reports of sa-

tisfactory results, many investiga-
tors have reported high rates of
nonunion, pin tract infection and
loss of knee joint range of motion
with the use of external fixation
devices (13,14). In a retrospecti-
ve study, Murphy et al. compared
external fixation to intramedullary
nailing in patients who had closed
femoral shaft fractures (15). In non-
complicated fractures, intramedul-
lary nailing provided significantly
better clinical results (15).

Another surgical method for treating

femoral shaft fractures is internal
fixation with plates. Disadvantages
of this technique include the wide
surgical exposure needed for the
procedure, reduction in knee jo-
int range of motion and the rela-
ted increases in blood loss, infecti-
on, nonunion and implant failure
compared to intramedullary nai-
ling (16,17)

In patients with closed femoral shaft

fractures, infection rates are higher
with plate internal fixation than
with closed intramedullary nailing
(16,17) 1In the plating procedure,
devitalized bone fragments that
result from the injury-related trau-
ma can be disrupted, and the addi-
tional iatrogenic trauma involved
in dissection can lead to infection
and problems with union. Despite
the 90-95% union rates reported

in studies of fixation with plating,
infection rates of up to 11% have
been encountered.'”' High rates
of union are also found with intra-
medullary nailing, but infection
rates of 1% have been commonly
reported (5,6,20).

Other disadvantages of internal fixa-

tion with plating include implant
and fixation failure. Reported imp-
lant failure rates have ranged from
5-10%, and the great majority of
these patients need a second ope-
ration (19,21). Our series included
15 patients who had previously
undergone internal fixation with
plating; all of these subsequently
underwent intramedullary nailing
for nonunion and/or implant fai-
lure.

Intramedullary nailing (reamed or

unreamed) offers several advan-
tages compared to other methods
of surgical fixation. Closed intra-
medullary nailing permits fixation
without removal of the fracture
hematoma and the resulting loss
of needed osteoinductive factors.
Less surgical trauma, lower infec-
tion rates and less scarring of the
quadriceps muscle are other ad-
vantages of this method (22). Ina
series of 551 fractures, Wolinsky et
al. performed reamed antegrade
intramedullary nailing and found
a union rate of 98.9 % with a very
low rate of complications.® Other
series in the literature have repor-
ted union rates of 95-100% (6,23).
In our series the overall rate of
union was 92.4% (acute fracture
group, 90.4%; nonunion group,
95.3%). One reason for the lower
rate of union in our acute fracture
group might be that the unreamed
nailing method was used in all but
four of these patients.

Several studies have compared the

results of the reamed and unrea-
med methods of intramedullary
fixation. For reamed intrame-

dullary nailing in particular, the
most important advantage is its
ability to provide for axial loading
at the fracture site. In addition,
the reaming procedure appears
to stimulate bone healing (23).
Tornetta and Tiburzi found no
significant difference between the
reamed and unreamed procedu-
res in terms of operation time and
blood loss, but found that union
occurred sooner after the reamed
procedure (23). Union rates were
higher with reamed nailing than
with unreamed nailing in a mul-
ticenter study.! In our series, uni-
on occurred at an average of 7.2
months after unreamed nailing
for acute femoral fracture (n = 24
fractures), while union occurred
at an average of 6.5 months after
reamed nailing for acute femoral
fracture (n = 4 fractures). These
figures are consistent with those
in other studies but are not large
enough for statistical analysis.

Intramedullary nailing can provide
for early mobilization in patients
with multiple trauma, thereby re-
ducing mortality and morbidity
(24,25).  Retrospective studies
of patients with multiple injuries
emphasize that fracture fixation
performed within the first 24 hours
is associated with lower mortality
(26,27). The risk of sepsis related
to pulmonary dysfunction can li-
kewise be lessened in these pati-
ents. Early fracture fixation had a
positive effect on pulmonary and
cardiovascular parameters (24).
In our series, patients who came
to the emergency department for
acute femoral shaft fracture rece-
ived surgery as early as possible
(average 2 days, range 1-4 days)
and were mobilized early in the
postoperative period.

In a retrospective study of 32 pa-

tients with femur fractures and
head trauma, Starr et al. investi-
gated the timing of surgery. The

Hakan Selek, Hakan Atalar, Hakan Kinik, Osman Yiiksel Yavuz, Ertan Mergen
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study found that patients with se-
vere head injury who were closely
monitored for hypotension and
hypoxia experienced no increase
in central nervous system compli-
cations when undergoing early fra-
cture fixation (25). In our series,
12 patients had head trauma; all
had Glasgow Coma Scores above
8, and no pulmonary or cerebral
complications were encountered
in these patients after early intra-
medullary fixation.

In light of the research literature, we

consider reamed intramedullary
nailing, performed early, to be an
effective and safe procedure in pa-
tients with thorax trauma and mul-
tiple injuries. Canadian Orthopae-
dic Trauma Society reported that
there was no difference in the rate
of pulmonary failure found with
reamed or unreamed intramedul-
lary nails (28).As for the possibility
of pulmonary emboli, Neudeck et
al. measured maximum intrame-
dullary pressures during reaming
and unreamed nailing in sheep
and found no significant differen-
ce (29).

Reamed intramedullary nailing met-

hods are also the treatment of
choice for nonunion in femoral
shaft fractures. Webb et al. found
that in 105 cases of femoral nonu-
nion, a 95% rate of union was ac-
hieved within 20 weeks after rea-
med intramedullary nailing (4). In
our series, there were 21 patients
who underwent reamed intrame-
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Nonunion following intramedullary nail-
ing of the femur with and without ream-
ing. Results of multicenter randomized
clinical trial. ] Bone Joint Surg Am 2003;
85: 2093-6.

dullary nailing for nonunion, and
union was achieved in all but one
(95.2%).

For open femoral shaft fractures,

intramedullary nailing methods
are the treatment of choice provi-
ded that the fixation is performed
early, debridement and wound
cleaning are sufficient, and app-
ropriate antibiotic therapy is used
(30). Of our patients undergoing
surgery for acute femoral shaft fra-
cture, 5 had type I open fractures
(2 patients had low velocity guns-
hot wounds), 3 had type II open
fractures, and 2 had type III-B
open fractures. No problems were
encountered in these patients du-
ring follow up.

Infection rates in closed intrame-

dullary nailing for femoral shaft
fractures are very low. In a study
of 500 patients who underwent
closed intramedullary nailing,
Winquist et al. found an infection
rate of 0.9% (5). In retrospective
series with more than 100 pati-
ents, infection rates were found
to vary between zero and 0.8%
(6,20). In our series, 3 patients
developed superficial infections
and 1 patient developed a deep
infection. The superficial infecti-
ons were successfully treated with
wound care and, according to cul-
ture findings, appropriate paren-
teral antibiotic therapy. The pati-
ent with deep infection was from
the nonunion group, and 15 days
after intramedullary nailing debri-
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hip and femoral diaphyseal fractures Ulus
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tramedullary nailing and reaming for de-
layed union or nonunion of the femoral
shaft. A report of 105 consecutive cases.
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dement was performed, followed
by parenteral antibiotic therapy;
these were sufficient to bring the
infection under control.

Implant failure after locked intra-

medullary nailing is rarely seen.
Possible failures include breaka-
ge of proximal or distal screws or
bending of the nail. Soto-Hall and
McCloy reported that bending of
the nail was more frequently seen
with intramedullary nails 10 mm
or less in diameter (31). In our
patients, 3 cases of implant failure
were seen; 2 of these were broken
locking screws and 1 was a bent
nail. All were encountered with
unreamed titanium nails. Initially
in our protocol we preferred un-
reamed nailing for acute fractu-
res, but due to the inadequacies
encountered with this method,
for our later patients we prefer-
red reamed intramedullary nailing
with thicker nails to provide rigid
fixation.

In conclusion, intramedullary nailing

is an effective treatment method
for both acute femoral shaft frac-
ture and nonunion. It provides ri-
gid stabilization, and the reamed
method is associated with less
frequent failures compared to the
unreamed method. The reamed
method may also stimulate bone
neovascularization and healing,
and these advantages make it a
preferable method of treatment.
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Hipospadiyas ve interseks Olgularinda Prostatik Utrikiil

Konfigiirasyonu

Prostatic Utricle Configuration in Hypospadias and Intersex Patients
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Prostatik utrikiil (PU) Muller kanal-

Amag: Hipospadiyas ve interseks olgularinda prostatik utrikiil (PU) sikligi, klinik karakteristikleri,
tedavi metodlari ve izlem sonuclarini degerlendirdik.

Gereg ve Yontem: Hipospadiyas (n:72) ve interseks (n:108) tanilariyla tedavi edilen, radyolojik ve
endoskopik incelemelerle PU varligi arastirilan hastalar retrospektif olarak incelendi.

Bulgular: PU sikligi hipospadiyas olgularinda %12.5, interseks olgularinda ise %22.2 bulundu. Her
iki grupta en sik gordlen klinik semptomlar driner enfeksiyon, triner obstriiksiyon, entirezis ve
urolitiyazisdir.

Sonug: interseks ve agir hipospadiyas olgularinda PU varligi radyolojik ve endoskopik yéntemler-
le arastiriimalidir. Cerrahi tedavide ana amag Uretra, mesane boynu, sfinkterler ve pelvik sinir agina
zarar vermeden, biiyiimiis PU yapilarinin tiimuyle cikartilmasidir.

Anahtar Kelimeler: Hipospadiyas, interseks, prostatik utrikiil.

Aim: A retrospective clinical trial was performed to evaluate prostatic utricle (PU) incidence, clini-
cal characteristics, treatment and follow-up outcomes in hypospadias and intersex patients.

Material and Methods: Hypospadias (n:72) and intersex (n:108) patients in whom the configura-
tion of PU were evaluated by radiological and endoscopic investigations.

Results: The incidence of PU was 12.5% and 22.2% in hypospadias and intersex patients. Urinary
infection, obstruction, enuresis and urolithiasis were the most common clinical symptoms in both
groups.

Conclusion: PU should be evaluated by radiological and endoscopic investigations in intersex
and hypospadias patients. The main goal of surgical therapy is total excision of extended PU stru-
ctures without damaging to urethra, bladder outlet, sphincter and pelvic plexuses.

Key Words: Hypospadias, intersex, prostatic utricle.
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lar1 ve trogenital sintis kokenli,
erkek posterior uretrasinda yer
alan, uterusun analogu kabul
edilen bir yapidir (1). PU buyt-
mesini aciklamak icin prostatik
utrikil obstriiksiyonu, intrauterin
androjen yetersizligi ve intraute-
rin miillerian inhibe edici faktor
(MIF) yetersizligi gibi varsayim-
lar 6ne strilmistir (2). PU’lerin
cogu asemptomatik olmasina kar-
sin tekrarlayan idrar yolu enfeksi-
yonu (IYE), tas olusumu, iiriner
obstriiksiyon, hemattiri, eniirezis
ve tekrarlayan epididimite ne-
den olabilir. Infertilite, kistlesme,

nerasyon gibi komplikasyonlara
yol agabilir (3-5). Tanida ultraso-
nografi (USG), retrograd tiretrog-
rafi, iseme sistolretrografisi ve
sistoskopi kullaniabilir (6-9). PU
biyumesi radyolojik olarak dort
tipte siniflandirdir (Sekil 1). PU
normal boyutlarin st sinirinda
ise 0, mesane boynunun altinda
kalirsa I, mesane boynunu gecer-
se II, dis sfinkterin altinda bulber
uretraya agilirsa III. derece olarak
sintflandirilir (10). Vajina maskiili-
nus (VM) ise interseks olgularinda
PU’e proksimal vajen, uterus ve
tiplerin eslik ettigi durumdur (1).
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Sekil 1: IKOMA Siniflamasina gére radyolojik olarak prostatik utrikll buyimesi

PU derecesi 0 ve I olan, triner en-
feksiyonu kontrol altinda tutula-
bilen ve PU buyukligiinde artis
saptanmayan hastalar ameliyat
edilmeksizin takip edilebilir. Di-
ger hastalarda cerrahi tedavi ter-
cih edilmelidir. Cerrahi tedavide
transabdominal ekstravezikal ek-
sizyon (TAEV), perineal eksizyon
(PE), TAEV+PE, transabdominal
intravezikal (transtrigonal) eksiz-
yon, posterior sagital+TAEV ve en-
doskopik eksizyon gibi secenekler
bulunmaktadir (11-15).

Hipospadiyas ve interseks olgularin-
da PU sikligi, klinik karakteristik-
leri, tedavi metodlari ve izlem so-

lendi. Radyolojik ve endoskopik
incelemelerle PU varlig: arastirilan
72 hipospadiyas ve 108 interseks
olgusu calismaya dahil edildi. Di-
ger olgular hakkinda yeterli bilgi
saglanamadig: i¢in ¢alisma dis1 bi-
rakildiar.

Bulgular

Hipospadiasli olgularda PU en sik

penoskrotal, skrotal ve perineal
olgularda gorilmektedir (Tablo

1).

Tablo 1: Hipospadiyasli olgularda Prostatik Utrikul

i

En sik gorilen klinik bulgular tek-

rarlayan IYE, eniirezis ve hema-
tiridir. Tanida en sik iseme sis-
touretrografisi ve/veya retrograd
uretrografi kullanildi, tiim hastala-
ra sistoskopi yapildi. PU derecesi
I olan yedi olguya PU acisindan
bir girisim yapilmadi, radyolojik
ve endoskopik yontemlerle takip
edildi. PU derecesi II olan olguya
cerrahi eksizyon planlandi, ancak
hasta bir daha hastanemize gel-
medi. III. dereceden PU’G ve II.
dereceden PU+VM olan iki olguya
PE (n:1) ve TAEV (n:1) yontemiyle

nuclarini degerlendirmek amactyla Hipospadiyas tipi Olgu Sayisi PU derecesi

retrospektif bir calisma planlanda. I I n VW | %
Hastalar ve Yontem Distal penil & ! - : - | 48

. Mid penil 10 - o - - -

Hacettepe Universitesi Tip Fakultesi ; _

Cocuk Cerrahisi boliimiince 1975-  Proksimal penil 11 2 - - - 184

2004 yillarr arasinda tedavi edilen  penoskrotal, skrotal, perineal 28 3 1 1 1 21.4

575 hipospadiyas ve 230 interseks

olgusu retrospektif olarak ince-  1oP/am 72 6 1 1 1] 125
Levent Duman, Arbay Ozden Ciftci, Mehmet Emin Senocak 131
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Tablo 2: interseks olgularinda Prostatik Utrikul

interseks tipi Olgu sayisi
Erkek ps6dohermafroditzm 56
Gergek hermafroditzm 25
Mikst gonadal disgenezis 27
Toplam 108

cerrahi eksizyon yapildi. Bu olgu-
larin takiplerinde komplikasyona
rastlanilmada.

Interseks olgularinda PU en sik erkek
psodohermafroditzm olgularinda
goriilmektedir (Tablo 2).

En sik gorilen klinik bulgular tek-
rarlayan IYE, eniirezis ve iiriner
obstriiksiyondu. Tanida iseme sis-
toliretrografisi ve/veya retrograd
uretrografi ve pelvik USG kullanil-
di, tim olgulara sistoskopi yapildi.
I. dereceden PU olan yedi olguya
cerrahi uygulanmadi, radyolojik
ve endoskopik yontemlerle takip
edildi. PEII. dereceden (n:7) ve IIL.
dereceden (n:2) PU olan dokuz ol-
guda, TAEV II. dereceden PU+VM
olan bes olguda, TAEV+PE ise III.
dereceden PU+VM olan ti¢ olguda
tercih edilen cerrahi yontemlerdir.
Bu olgularin takiplerinde kompli-
kasyona rastlanilmadi (Tablo 3).

Tartisma

Normal erkeklerde trogenital sis-
temde Miiller kanallarinin artiklar
olarak yalnizca appendiks testis ve
PU bulunur. Normal boyutlardaki
PU Kklinik olarak belirti vermezken,
ozellikle hipospadiyas ve interseks
olgularda sik¢a gortilen buyuk PU ve
VM tibbi ve cerrahi girisimle tedavi
gerektiren bulgulara neden olurlar.

Hipospadiyasli olgularda PU gorilme
siklig1 serimizde %12.5 olarak bu-
lunmustur. Hipospadias derecesi
arttik¢a PU gorilme sikligi artmak-
tadir. Serimizde PU en sik penosk-

PU %

16 28.5
3 12.0
O 18.5
24 22.2

rotal, sktoral ve perineal olgularda
(%21.4) gorilmektedir. Hipospa-
diyas agirligt arttikga PU gorilme
siklig1 artmaktadir, bu bulgular lite-
ratiirle uyumludur (10,15). Hipos-
padiyasli olgularda sik tekrarlayan
IYE varsa PU akilda tutulmalidir.

Interseks olgularinda ise PU gériilme

siklig1 daha fazladir (%22.2). En sik
ise erkek psodohermafroditzm ol-
gularinda gorialmektedir (%28.5).

Gercek hermafroditzm olgularin-
da % 12,0, mikst gonadal disgene-
zis olgularinda ise %18.5 oraninda
goriulmektedir.

Calismamizda klinik bulgulari olustu-

ran idrar yolu enfeksiyonu, uriner
obstriksiyon, entirezis, hematiiri,
urolitiyazis ve tekrarlayan epididi-
mit literatiir verileriyle uyumludur
(4,7,10). PU ve VM adolesan donem
ve sonrasinda infertilite, kistlesme,
kalsifikasyon ve karsinoma gelisimi
gibi komplikasyonlara yol acabil-
mektedir (7,16-17). Bu nedenle
cerrahi eksizyon yapilamayan has-
talarin takibi gerekmektedir.

Interseks ve agir hipospadiyas olgu-

larinda PU varligt radyolojik ve
endoskopik yontemlerle arastiril-

Tablo 3: Cerrahi uygulanan interseks olgularinda klinik karakteristikler

ERKEK PSODOHERMAFRODITZM

No | Hipospadiyas | PU derecesi Semptomlar Tedavi Sonug
derecesi
1 Penoskrotal 2 eniirezis, IYE | PE iyilesme
2 | Penoskrotal 2 IYE, hematrri | PE iyilesme
3 Penoskrotal 2+VM enurezis, Uri.obs.| TAEV iyilesme
4 | Skrotal 2+VM iYE TAEV iyilesme
5 | Skrotal 2 enirezis, IYE | PE iyilesme
6 | Perineal 3+VM IYE, Urolitiazis | TAEV+PE iyilesme
7 | Perineal 2+VM iYE TAEV iyilesme
8 | Perineal 2 enlirezis, IYE | PE iyilesme
9 | Perineal 2 iYE PE iyilesme
MiKST GONADAL DiSGENEZiS
10 | Penoskrotal 3+VM enurezis, Uri. obs| TAEV+PE iyilesme
11 | Penoskrotal 2 iYE, eniirezis | PE iyilesme
12 | Skrotal 3 IYE, eniirezis | PE iyilesme
13 | Perineal 2+VM enurezis, Uri. obs| TAEV iyile§me
14 | Perineal 3 IYE, eniirezis | PE iyilesme
GERCEK HERMAFRODITIZM
15 | Penoskrotal 2 IYE, hematiri | PE iyilesme
16 | Perineal 2+VM iYE, Uri. obs. | TAEV iyilesme
17 | Perineal 3+VM Uri. obs. TAEV+PE iyilesme

IYE: idrar yolu enfeksiyonu, (ri.obs: riner obstriiksiyon
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malidir. Serimizde tani retrograd
uretrografi, iseme sistouretrog-
rafi ve endoskopik calismalar ile
konulmustur (7,9). Yapilan bir
calismada pelvik USG ile %75 ora-
ninda PU gosterilmistir (8). Bizim
serimizde de interseks olgularinin
bazilarinda pelvik USG’de tanida
amaciyla kullanilmistir.

PU derecesi 0 ve I olan, Uriner en-

feksiyon ile klinik bulgu veren,
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Quality of Life in Patients Undergoing Inguinal Hernia Repair:
Non-Mesh Suture Repair vs. Lichtentein Procedure

Inguinal Herni Onarimi Hastalarda Yasam Kalitesi: Lichtentein Yéntemi ile Meshsiz Yontemlerin Karsilastirilmasi
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Inguinal hernia repair is one of the

Background: Hernia repair is one of the most frequent procedures in surgery. The aim of this
study is to compare Lichtenstein procedure and non-mesh suture repair of primary inguinal
hernias with respect to quality of life.

Methods: Between August 2000 and December 2003, 70 patients scheduled for repair of a
unilateral primary inguinal hernia were prospectively evaluated by Short Form 36 (SF-36) to
assess quality of life after 6 months of operation. Registrars under supervision of consultants did
all operations.

Results: Among 70 patients, 24 patients (34.2%) had undergone non-mesh suture repair and 46
patients (65.8%) had undergone Lichtenstein procedure. SF-36 questionnaire showed a signifi-
cant difference in physical function, pain and global health parameters of the test in favour of
the Lichtenstein procedure 6 months postoperatively.

Conclusion: We conclude that long-term quality of life following Lichtenstein procedure is supe-
rior to non-mesh suture repair in primary inguinal hernias.

Key Words: Quality of life, hernia.

Amag: Fitik onarimi cerrahide en sik uygulanan ameliyatlardan biridir. Bu calismanin amaci pri-
mer inguinal fitiklarda Lichtenstein yontemi ile yamasiz onarimlarin yasam kalitesine yansimasi
bakimindan karsilastiriimasidir.

Metod: Agustos 2000- Aralik 2003 tarihleri arasinda tek tarafli inguinal herni ameliyati uygulanan
70 hasta, ameliyattan 6 ay sonra, yasam kalitesini degerlendirebilmek icin Short Form 36 (SF-36)
formu kullanilarak prospektif olarak incelendi. Tiim ameliyatlar uzman hekimlerin kontroli
altinda gerceklestirildi.

Sonuglar: 70 hastanin 24’ (ine (%34,2) yamasiz onarim, 46'sina (%65,8) Lichtenstein ameliyati
uygulandi. Ameliyat sonrasi 6. ayda, SF-36 skalasinda fiziksel fonksiyon, agri ve genel saglik para-
metreleri bakimindan Lichtenstein ameliyati uygulanan grupta anlamli farkliliklar gézlendi.

Sonug: Primer inguinal herni onarimlari sonrasi uzun dénemde, yasam kalitesi bakimindan
Lichtenstein ameliyati yamasiz onarimlara oranla daha Ustlin bir yontemdir.

Anahtar Kelimeler: Yasam kalitesi, fitik.

great impact on society. There are
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most frequent procedures in sur-
gery. Elective inguinal hernia re-
pair is widely accepted procedure
because it diminishes the risk of
incarceration, which leads the
higher rates of complications and
probability of death (1). However
the failure of inguinal hernia re-
pair and chronic pain not only af-
fects individual patients, but also

so many studies in the literature,
which analyses the recurrence
rates of different inguinal repair
techniques (2,3,4). The aim of this
study is to compare Lichtenstein
procedure and non-mesh suture
repair of primary inguinal hernias
with respect to quality of life.
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Patients and Methods

Between August 2000 and December

2003, 70 patients scheduled for
repair of a unilateral primary in-
guinal hernia were prospectively
evaluated by Short Form 36 (SF-
36) to assess quality of life after
6 months of operation. Registrars
under supervision of consultants
performed all operations. Accord-
ing to the surgeons’ choice, non-
mesh suture repair (Schouldice
procedure) was performed in 24
patients (34.2%) and Lichtenstein
tension-free procedure was done
in 46 patients (65.8%). Schouldice
repair was performed according
to the author’s protocol, provided
that 2/0 polypropylene sutures
were used. Mesh repair was per-
formed according to a strict pro-
tocol as described by Lichtenstein
using a polypropylene prosthetic
mesh (5,6). Patients were free to
choose between general and local
anaesthesia.

The SF-36 is a short questionnaire

with 36 items to test eight ele-
ments of quality of life; physical
function, social role, physical role,
emotional role, mental health,
vitality, pain and global health
(7). All patients were examined
for recurrence and SF-36 was ad-
ministered for self-completion by
patients after 6 months of opera-
tion.

The statistical analysis was carried

out using SPSS 8.0 for Windows

up, no recurrence was detected.

Table 1 presents the median scores

for all eight elements of SF-36. Six
months after operation statisti-
cally significant differences were
noted between the mean scores
in the Lichtenstein and non-mesh
suture repair groups in the ele-
ments of physical function (91.5
vs 76.0 P=0.00), pain (91.7 vs
73.7 P=0.041) and global health
(87.8 vs 64.6 P=0.00). These re-
sults show that Lichtenstein pro-
cedure in primary inguinal hernia
improved patient-perceived health
status in the areas of physical func-
tion, pain and global health.

Discussion

Inguinal hernia repair performed

by suturing may lead to excessive
tension on the suture line and sur-
rounding tissue. The use of pros-
thetic mesh allows tension-free
repair of inguinal hernia. There
are many studies in the literature
which compare the recurrence
rates of the two major techniques
but little quantitative data exist
comparing the quality of life of pa-
tients operated on using different
techniques ( 8,9, 10).

Lichtenstein procedure was proven

to provide low recurrence rates
in primary inguinal hernia repair
(11). Shouldice technique is a well-
known procedure with low recur-
rence rates among classical non-
mesh suture repair techniques. We
aimed to compare both techniques
to assess their effects on patient-
perceived health status. We have
chosen SF-36 questionnaire to
compare quality of life outcomes
because it is a well validated and
widely used generic health-status
instrument. It’s showed that the
SF-36 score is a good measure of
quality of life in patients with in-
guinal hernia (10).

Horzic and colleagues (12) demon-

strated that using anterior rectus
sheath for inguinal hernia repair,
significantly better than tradition-
al mesh repair in postoperative
scores for physical function and
role physical scores. But there was
no group that consist of use non-
mesh techniques in this study. As a
similar there was no significant dif-
farance in quality of life between
laparoscopic transabdominal
preperitoneal hernioplasty, Shoul-
dice and Bassini in the a multicent-
er trial by Pokorny and colleagues
(9). Postoperative pain was less
short-time in mesh repaire group
in this study.

Table 1- The scores of SF-36 for primary inguinal hernia operations using Lichtenstein and

non-mesh repair techniques

and ¢ tests were used to compare Lichtenstein Shouldice P value
the means of characteristics. P < Physical function 915 76.0 0.00
0.05 was considered significant. ;
Pain 91.7 73.7 0.04
Vitality 77.8 58.8 0.42
Social role 86.9 66.1 0.41
Results .
Physical role 89.1 83.3 0.25
There were no intraoperative com-  Emotional role 84.8 58.0 0.37
plications. Postoperative compli- Global health 87.8 64.6 0.00
cations consisted of seroma in five Vontal hoalth o1 1 62 068
patients. At the six months’ follow- ental healt : : :
Biilent Unal, Melih Karabeyoglu, Demet Unal, Betiil Bozkurt, Osman Yildirim, Belma Koger, Mete Dolapgi, Gmer Cengiz 135



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2007, 60(3)

Although in a study by Vrijland and

colleagues (13), quality of life
evaluation showed no differences
between the non-mesh and mesh
repair of primary inguinal hernia
groups, our results indicate that
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Oliim Siirecini Standardize Edilmesi ile Hospiz Yaklasim Tarzinin
liskisi
Dead Process Standardisation Related With Hospice Care Style

Yasar Bilge

Ankara Universitesi Tip Fakiiltesi Adli Tip Anabilim Dali
Girig: Hospiz 6lime goétiren hastaligin son evresinde hasta ve yakinlarina rehberlik ve destek

veren, gereksinimlerini gideren tarzda orgiitlenme olarak bilinir. Takim olarak calisan hekimlerin
empati, kosulsuz olumlu yaklasim tarzi ve duygulara agik olma ile hospiz stirecini sorunsuz olarak
yasamasi mimkunddr.

Amag: Bu calismanin amaci hospiz bakiminin yasam kalitesi ve 6limcil hastanin psikolojik duru-
mu Uzerine etkisini arastirmaktir. Hospiz hizmetinin yararlarinin 6limden sonra yas durumunun
devam edip etmemesi ve olumsuz durumlarin tedavisi olup olmadigini da belirlemeye yéneliktir.

Tartisma: Hospiz bakimi 6limcdl hastaligi olanlarin yasam kalitesini artirabilir, nesnel olmayan
destekleyebilir ve yasam basarisini artirabilir. Bunalti ve depresyon gibi olumsuz mizaci azaltabilir
ve hasta ve yakinlarinin psikolojik durumlarini gelistirebilir. Olimciil hastaligin agn ve diger sikin-
tilarindan 6liimle kurtulma hali tartisilabilir. Olim sebebi ve hali hospiz bakimla iliskisi tartisildi.

Sonug: Oliim siireci herkes tarafindan kolay yapilabilen ve anlasilan standardize yéntemlerle ol-
masi gerekir. Eger 6lu yakinlari organ nakli, otopsi ve anatomi egitimi icin cesetin kadavra olmasi
gerekliligine inanirsa, onlar organ vermeye, otopsi yaptirmaya ve anatomi bolimiinde egitim icin
cesetin bekletilmesine gerekli izni verecektir.

Anahtar Kelimeler: Hospiz, 6liim siireci, yas reaksiyonu, 6lii gomme, otopsi endikasyonu.

Summary: Hospice is well known organization with guidance, supportive and supply to necessi-
ties for neighbourhoods and patient who have a disease which cause to happen death in terminal
times. Team working physicians make possible no problem living during hospice process with
emphatic, unconditional positive approachable manner and opinion to sense.

Objective: The aim of this study is searched the influence of hospice care on the life quality and
psychological state of mortal inpatients. Advantage of hospice service is determined whether con-
tinuous after death with living mourning and treating negative situation at the neighbourhood.

Discussion: Hospice care can raise the life quality, subjective support, and life satisfaction of aged
mortal inpatients. It could decrease the negative mood, such as anxiety and depression and imp-
rove the psychological state for patient and relatives. It can be discussed rescued ache and other
suffers from terminal disease with death. Cause of death and manner of death are debated inter-

ference with hospice care.

Conclusion: The process of death is needed to standardise procedure which is understood and

simple done by everybody. If neighbourhood of death believe the necessities of organ transplan-
Basvuru tarihi: 27.11.2006 « Kabul tarihi: 07.02.2007

tation, autopsy and corpse cadaver for anatomic education, they will give a permission to give an
iletisim

Yasar Bilge organ, to make an autopsy and to keep corpse for educational status at anatomy department.
Ankara Universitesi Tip Fakiiltesi Adli Tip Anabilim Dali
Tel 1(312) 595 66 46 Key Words: Hospice, death process, mourning reaction, dead burial, autopsy indication
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Oliim olayz ile ilgili bilgileri aktarmak
her zaman sorundur. Suglanma
korkusu, nasil soylemek gerekti-
gini bilememe, Ol yakininin so-
rularina cevapta yetersizlik hissi,
belirsizligi paylasmadaki giiclik ve
olimden kisisel olarak korkma ile-
tisimi guclestirmektedir. Baz1 has-
talar veya yakinlari hastaligin stire-
cini bilmediginden asir1 reaksiyon
verebilmektedir(1l). Kesintiye ug-
ratilmadan, yeterli zaman ayirarak,
duristge ve yalin bilgi ile uygun
ortam ve zamaninda iletisim kur-
ma becerisi ve tutumu hospiz
yaklasim tarzi olarak bilinir. Oli
yakint duygularini ifade ederken,
hastaligin prognostik belirtilerini
konusma, empati yapma, kisinin
nasil tepki verebilecegini hisse-
decek olcude yakin iliskide bulu-
nanlarin yardimini almakta fayda
vardir(2). Oli yakinina “Bundan
baska bir sey yapilamazdi” mesajt
vermekten kacinmak i¢in; durumu
yeniden gozden gecirmek i¢in yeni
gorisme zamani belirlenmektedir.
Kisinin gercegi fark etmesine ola-
nak taniyacak olcide “gecis hizt”
yavas olmaktadir. Olii yakini inkar,
ofke, depresyon, pazarlik ve kabul
surecini yani yas sure¢ini uygun
bir hizda yasamaktadir(1,2). He-
kim empati, kosulsuz olumlu yak-
lasim ve duygulara acik olma ile bu
sureci kendi adina sorunsuz yasa-
yabilir. Hastanin veya yakinlarinin
narsistik 6zelligi 6n plana ¢iktigin-
da psikiyatrik destek alinmaktadir.
Hastane yonetimi hospiz hizmeti
goturecek tarzda Oli yakinlarinin
endiselerini gidermekte ve gerek-
sinimlerini karsilamaktadir(3).

» o«

gum isler vardr”, “vakit kaybetme-

» o«

den sunlart yapayim”, “sagma ben
olamam”, “neden ben”, “bir hata
var” tarzinda yaklasim tarzlari hos-
piz gereksinimlerini gosteren tim-

celerdir.

Sikhik

ABD’de hospiz genis olarak uygulan-

mas1 gerektigi aciklanmasina rag-
men bu konunun psikiyatrik yona

yeterince  incelenememistir(4).
Hospiz bakimi hastanin yasam
kalitesini artirdigindan, destek

niteliginden ve hastanin ruhsal
durumunu dizelttiginden dolay1
yapilmasi geregi aciklanmistir(5).
Amerika’da 3300 hospiz merke-
zinin bulundugu bildirilmekte-
dir(6). Hospiz yoneticileri dok-
torlarin, hastalarin merkeze geg
gonderilmesinde ve organizasyon-
da basarisiz olmasinda sorumlu ol-
duklarint bildirmislerdir(6).

Amag

Oliimciil durumda olanla ilgili hos-

piz calismasi yapmakla hastaneler
hasta tani, bakim, izlem yapmak-
la kazancglarinin neler oldugunu
tanimlamak ve adli tip acisindan
yararlarin1  belirlemektir. Otopsi
yapmanin gerekliligine hekimler
inandig1 halde olilere az sayida
otopsi yapilmasi ile hospiz ile bag-
lantis1 arastirilacaktir.

calismasina ihtiya¢ duyuldugu(8)
bildirilmesine ragmen aksi gorus-
lerde vardir(9). Cografi bolgesel
ihtiyaclarin belirlenmesi sirasinda
karsilasilan  gugliiklerde hospiz
calismasini etkiler(10). Buna gore
ekip calismasindan kasit hastanin
miuracaat etme istemesi halinde
uygun kisilere kolay ve hizli ulas-
ma yolunun olmas: gerekir.

Hospiz ile ilgili sorunlar oliimle ilgi-

li farkli 6zelliklerin niteliklerinin
tetkiki ve bunlara ait durumlarin
analitik degerlendirilmesi ile gi-
derilebilir. Oliim olaymn1 deger-
lendirirken Olenin demografik
ozellikleri, hastaliklarinin niteligi
ve toplumsal degerlendirme kis-
taslart goz 6niinde bulundurulur.
Hastanin cinsiyeti, yasi, egitimi,
meslegi, ekonomik durumu gibi
demografik ozelliklerin  6ltiimle
iliskisi degerlendirilmistir. Kisisel
faktorler icerisinde kisinin termi-
nal donem hastaliklari, hastaligin
islevsel durumu, ruhsal hastaligi,
istismari, 6lim sebebi Olim ola-
yinin degerlendirilme kistaslari
icerisinde yer alir. Sosyal faktorler
icerisinde Olumiin nitelendirilme-
sini etkileyen unsurlar degerler
sistemi, yasalarla ilgili durumlar,
saglik kurulusuna ulasma kolayli-
g1, kisinin toplum tzerine etkisi,
olayin dogal, kaza, intihar, cinayet,
nedenlerle olma halidir.

Simdi hospiz ile ilgili sorunlarin nite-

liklerini inceleyelim:

Sorunlar I. DEMOGRAFIK OZELLIKLER:

Hospiz olime gotiiren hastaligin
son evresinde hasta ve yakinlarina

Dahiliye, geriatri, fizik tedavi uzma- L1.CINSIYET: Cinsiyetin 6nemli

rehberlik ve destek veren, gereksi-
nimlerini gideren tarzda orgiitlen-
me olarak bilinir.

Oliimstizce, miicadeleci, icraci, mag-

rur olarak yasayan kisinin travma-
tik 6limle tanigsmasi halinde kiside
“demek buraya kadarmis”, yapaca-

m1 hekimlerin yonelimi gereklidir.
Ayrica sosyal hizmet uzmanlari,
psikolog ve adli tip uzmanlar1 bu
kurumda gorev yaparlar. Gonulli-
ler ise mesleki ugras ve etkinlikler
alaninda gorev yaparlar. Hastanin
dini inanislarinin geregi yerine ge-
tirmesine yardimci olunur(7). Ekip

kabul edildigi kisilerde olay farkli
degerlendirilmektedir. Kadin cin-
siyetine yonelik ayrimcilik bazi ki-
silerin 6liminin sorun olmadig:
manasimna gelmektedir. Dogumla
ilgili 6ltimlerde de otopsinin ge-
rekliligi ve cinsel saldir1 niteligini
belirlemeye yoneliktir.

Yasar Bilge
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1.2.YAS: Baz aileler erkek ¢ocuga kiz

cocuktan fazla deger verir. Bazisi
ise tiip bebek yontemiyle elde et-
tigi cocuk, diger cocuklardan daha
fazla 6nemlidir. Buna benzer ne-
denlerle degerli cocuk olarak ni-
telendirilenlerde hospiz beklentisi
daha fazladir. Geng yasta kanser
olanlarin hospiz ihtiyaci yash olan-
lardan daha fazla bulunmustur(2).
Hospiz nedeniyle uygun yaklasim
yapan hastaneler yeni dogacak
cocuklarin ani 6liim sayisini azalt-
mak igin taniya yoOnelik islemler
yapmaktadir. Yeni dogan bebegin
olim sebebinin anlasilmasi sureti
ile tespit edilecek genetik hastalik-
lara karsi tedbir almak icin otop-
si yaptirilmaktadir. Ancak eriskin
iken o6len insanlara otopsi yaptiril-
masinin az istenilmesi (11) otopsi
endikasyon sinirlarinin daraltilma-
sindan kaynaklanmaktadir. Oliiye
faydast olmayan durum; yasayan-
lara tedbir alinmamasi halinde
bulasict hastalik, radyasyon ve
toksik zarar olarak da yansidigin-
dan otopsi yapmama sorunu fazla-
dir. Universitelerimizde otopsi az
yapilmasinin nedenlerinden biri
de adli vakalara otopsinin buyuk
oranda, Adli Tip Kurumunda yapil-
masindan da kaynaklanmaktadir.

I.3. EGITIM: Bireyin durumu anla-
makta ve anlatmakta sorun yasadi-
gindan sikintt dizeyi ytiikselir. Hat-
ta bazi hastaliklarin tanimi 6limle
es deger tutan bireyler dahi gorul-
mektedir. Bu nedenle hastalik ta-
nisinin gizlenmesi konusu ginde-
me gelmektedir.

I.4. MESLEK: Bazi doktorlar hasta-

liklar1 tedavi etme kahramanlik-
lar1 geregince kendi 6limcil has-
taliklarin1  kabullenmekte sorun
yasamaktadir. Hekimler doktora
gitmesini 6grenemediginden tani
konulmasini red etmekte oldukla-
rint hastaliklarini “inkar, ofke, suc-
luluk” gibi duygular besledikle-
rinden anlamaktayiz. Bu yOnii ile
de bazi meslektaslarimizin hospiz

yaklasim tarzint 6grenmelerinde
fayda bulunmaktadir.

I.5. EKONOMIK DURUM: Hospiz
tedavi alma becerisini azaltir. Dev-
letin hastanin bakimina yatirdigi
yatirim miktar1 Hospiz Bakim Mer-
kezlerini etkilemektedir(12).

I. KiSiNIN HASTALIGININ HOSPizZ
SISTEMI iLE iLiSKisi:

II.1.TERMINAL DONEM HASTA-
LIKLARI: Terminal donem hasta-
nin hastane bakimi pek ¢ok yarar
saglayabilir. Ilaglarini  almasint
saglamak, mesleki ugras, konus-
ma tedavisi, psikiyatrik danisma
ve sosyal servis bakimi gereklidir.
Evde kalmasi yalniz kalmay1 ihmali
glindeme getirebilir(13).

Hastalarin % 80 kadarinin bu tarzda
sorununu ¢6zmesi ABD’de sorun-
dur(13). Hastanin Olimcil has-
taligr hakkindaki fikri, act ¢ekme
hissi, 6lim olayin1 degerlendirme
durumunu incelemek geregi acik-
lanmistir(14).

Abraham Maslow temel ihtiyaclar
bildirmis(4). Palyatif tedavinin ge-
rekliligi 5 asamada bildirilmistir.
Bunlar:

1. Agr1 ve dispne gibi sikint1 veren be-
lirtiler icin.

2. Fiziksel giivensizlik, 6lim ve terk
edilme korkularin1 gidermek icin.

3. Oliimciil hastaligin kabullenilmesi,
umit ve etkilenildigini kabul icin.

4. Kisinin kabullenildigi, saygi ve
kendilik degeri icin.

5. Otomatizm ve beklentilerin kar-
sitlanmasina yonelik davranislarin
goOsterilmesi igin. Palyatif tedavinin
basit, etkili, diisiik maliyetli olmasi
hasta iletisimini ve bakimini kolay-

lastirir(15).

IL.2.HASTALIGIN ISLEVSEL DU-

RUMU: Kronik ve 6liimcil hasta-
liklar denilince siklikla kot huylu
timorler veya tedavisi guc infek-
siyoz durumlar akla gelir. Bu has-
taliklarin bazis1 hizli metastaz ve
bulundugu bolge itibari ile prog-
nozu koti oldugundan; hekimin
ve hastanin olay:r anlamasi ¢cok gec
olur. Bu nedenle de hekim icin
dava acilmaktadir. Erken taninin
zamaninda yapilmadigt durumlart
engelleme anlayist da bazilarinda
hastalik endisesinin artmasina yol
agmaktadir. Bunundengesitoplum
saglig1 hizmetlerinin gelistirilmesi
ve aile hekimligine danismanlikla
saglanabilir. Ayrica hastaligin nite-
ligi kot huylu timor olmamasina
ragmen Olimcil oldugu durum-
larda vardir. Bu durumlarda tipta
koti uygulamalar akla gelir. He-
kimler suclanir. 68 yasindaki erkek
sol posterior temporal ve talamik
arterioven6z malformasyon nede-
niyle 13 yil 6nce lineer hizlandiric
radyo cerrahi islemi yapilmuis. Ste-
reo taktik radyo cerrahi yapilanlar-
da gec donem serebral radyasyon
nekrozu gelismis. Buna bagl afazi,
sag hemiparezi, viicudun sag kis-
mint ihmal etme durumu gozlen-
mis. Kortikosteroid tedavisi uygu-
lanmis. Ancak hastanin obstruktif
hidrosefali ile durumu bozulmus-
tur. Yeni cerrahi tedaviyi hasta ve
yakinlari ret etmis. Hospiz teda-
visine yonelmistir(16). Ani 6liime
yol agan mitral valv prolapsusu da
olayin anlasilmasint giclestiren
nedenlerdendir.

I1.3. RUHSAL HASTALIKLAR: Has-

talikli  savunma mekanizmalar
nedeniyle sorunun anlasimasi
glic olabilmektedir. Demans has-
tasinin durumunu gelistirmedeki
yetersizligi bakim kalitesini boz-
maktadir(17). Ayrica demans has-
talarinin klinik seyri, yashilarinkin-
den daha agir ve karmasik seyirli
oldugu bildirilmistir(18). Hasta
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durumunun gereklerini yerine ge-
tiremediginden tedavisini yapan il-
gililerin yaklasim tarzini degerlen-
dirememekte rahatsiz edildiklerini
distnerek onlara kizmakta, hatta
onlara saldirgan davranmaktadir.
Ceza sorumlulugu olmayan has-
tanin sug islemesi dahi mimkiin-
diir(19,20). Sorunun ¢6zimu agi-
sindan is birliginin etkin ve yeterli
olmasi gerekir. Hospiz etkinlikleri-
nin yeterliligi psikometrik testlerle
(21,22) ve kurum denetimleri (23)
ile degerlendirilmesine ve destek-
lenmesine (24) ihtiya¢ bulunmak-
tadir.

II.4. ISTISMAR: Hasta bakiminda-

ki eksiklik hem etik hem de yasal
yonden degerlendirmeyi gerektir-
mektedir(25, 20). Kisi 6ldiigiunde,
istismar1 ve ihmali agisindan risk
durumunu artiran unsurlar, yalniz
yasama hali, ekonomik sorunlar
birlikte degerlendirilmelidir(25).

I1.5. OLUM SEBEBI: DIE 6liim ista-

tistik formlarinda % 15,3 oraninda
gercek olim nedeninin dogru ya-
zdigt, % 14,4 siklikta gercek 6lum
nedeninin diger 6lim nedenleri
arasinda yazildig: izlenmis; % 71
oraninda kardiopulmoner arrest,
kardiyak arrest, solunum arres-
ti gibi terminal safhalarin 6lim
nedeni olarak yazildigi bildiril-
mistir(27). Defin, ancak Cumbhu-
riyet Savcist veya Sulh hakimi ta-
rafindan verilecek yazili ruhsata
baglidir(CMK m 159). Bulasica
hastaliktan stphelenildigi zaman
ise Umumi Hifzisthha Kanununun
70. maddesine gore hekim otopsi-
yi, Oli yakinindan “otopsi yapma”
izni almadan otopsi yaparak sonu-
cu Saglik Mudurlagine rapor eder.
Yapilan yanlishigin diizeltilmesinin
en kolayt otopsi raporunun hazir-
lanmasidir. Oliim olayinin cinayet,
kaza, intihar veya dogal nedenler-
le olmasi halleri olay yerinde birbi-
rine benzemekte, hatta ayrimi ya-
pilamadigindan bazen mahkeme
surecini dahi beklemek gerekir.

TOPLUMSAL DEGERLENDIRME
KRITERLERI:

II1.1. DEGERLER SISTEMIi: Birakti-

&1 rol kabul edilerek yapilamadigi
yonundeki fikirler hospiz gere-
gini artirmaktadir. “... yapilsaydi
bu boyle olmayacakti” tarzindaki
fikirler sorun yumagini artirmak-
tadir. Olumsuz olaylar nedeniyle
koti adaptiv illiyet bagr kurma
sorunun buylimesini kolaylastirir.
Kisi varligint devam ettirmekle ve
gelistirmekle degerlidir. Kisinin
varliginin degeri devam ettirmekle
anlasiliyor ise 6nemli olarak kabul
edilen degerin yitirilmesi de kisi-
nin kendi yoklugu ile degil varlik-
larinin zenginligi ile kayb: tolere
edilerek, yasam sistemini fonksi-
yonel kilarak gelistirmekle muim-
kiindiir. Kisinin kendi degerliligini
degerlendiren sistem ise toplum
oldugundan bu konuda kisiye de-
gerlendirme yapma beceri hakki
yoktur. Toplumun deger sistemini
yansitan hukuktur. Hukukumuza
gore Olim cezas: kaldirilmistir.
Hukukumuz kisinin deger siste-
mimin gelistirilmesine yonelik di-
zenlemelerle doludur.

II1.2. YASAL SISTEMLE ILGILI DU-

RUMLAR: Bazi kimsesizler, yok-
sullar ve mahkumlar zamaninda
ve etkin tedavi almada sorun yasa-
yabilir. Buna bagli olarak da hos-
piz uygulanmasinda yetersizlikler
izlendiginden sosyal devlet kap-
sam1 ¢ercevesinde bu tanimlanan
gruplara oOzgu pozitif ayrimcilik
yapmakta fayda bulunmaktadir.

II1.3. SAGLIK KURULUSUNA ULAS-

MA KOILAYLIGI: Zamaninda ve
etkin tedaviden vyararlanamama
sorununu gindeme tasir. Otopsi
yapmadigimizin nedenlerini aras-
tiranlar (3) bunun c¢ok nedenli
oldugunu bildirmektedir. Bu ne-
denlerle otopsi hospiz sistemi ile
olu yakinlarinin birbirine olan hu-
sumet nedenlerinin hukuki temeli
olacaktir. Hastane yoneticilerinin

bu acidan otopsinin Ola yakinlari-
na Ucretsiz olmasini saglayacak sis-
tem gelistirmesi hastane givenligi
acisindan da gereklidir. Bir baska
yarart da egitim alaninda olacak-
tr.

II1.4. KISININ TOPLUM UZERINE

ETKISI: Devlet yonetiminde bulu-
nanlar, toplumda sayginligt bulu-
nan bireylere yonelik fiillerin fazla
olmasi toplumsal infial ve korku
duygusunu gelistirme arzusunda
yatmaktadir. Kulttrel farklilik te-
davi yaklasiminin farkli olmasina
yol acmaktadir. Ornegin Aborjin-
lerin Bati kiltiirinden korktuk-
lar1 ve kultirel ozelliklere dikkat
edilmesi halinde agri tedavisinde
daha basarili sonuglar alindig: ra-
por edilmistir(28).

II1.5. OLUM HALININ RAPORLAN-

MASI: Oliim hali dogal, kaza, inti-
har veya cinayet olarak bildirilir.

II1.5.A.DOGAL NEDENLER: Tim

olimlerin % 5-42’sinin ani 6lim
oldugu belirtilmesi insanin 6lim
olayin1 kabullenmesinin gucli-
giinden (bunu beklemediginden)
kaynaklanmakta ve bazt belirsiz
sikdyetlerin tedavisi icin insanlarin
hekime gitmediklerinden olabi-
lir(2). Koroner arter hastalarinin,
konjestif kalp yetmezligi olanlara
nazaran hospize daha fazla ihtiyaci
oldugu bildirilmistir(29). Hospiz
ihtiyaci yalniz kot huylu hastaliga
bagli olmayip, ayni zamanda has-
taligin niteligine de baglhdir.

II1.5.B. KAZA: Hastaligin etkisi ile

kisinin genel durumu bozuldu-
gundan kaza gecirme riski artar.
Kazalarin cogu ev ortamindaki
dismeden kaynaklanmaktadir.
Dismelerin % 12’si ciddi yara-
lanmalarla birliktedir(30). Kazai
olimlerde sevilenin birden kaybi-
nin verdigi sikint1 fazladur.

I1.5.C. INTIHAR: Kisinin kronik

hastaligin olusturdugu tedavisi
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imkansiz aci ve genel durumunun
gittikce bozulmasindan dolayi in-
tihar1 gozlenebilir. Oliimciil hasta-
lig1 olan birinin intihar davranisini
gostermesinde etken olan yonelim
kendi varligini gostermeye (bil-
dirmeye) yonelik ihtiyag, sahiple-
nilmeye olan arzu ve giivenlikte
oldugunu hissetmeye olan ihtiyag-
tan dolay: olabilir(31).

IIL.5.D. CINAYET: Cinayet sonrast

sevilen kisinin beklenmedik oli-
mine gosterilen tepki uzun ve
siddetli olmaktadir. Bu sebeple fa-
ilin ya da faillerin yakalanmas1 ve
cezalandirilmasi, Oli yakinlarinda
adalet duygusunun olusumu se-
bepleriyle tiztintileri azalabilir(2).
Ingiltere’de yasli bakim evlerinde
acima nedeniyle oldurildikleri
rapor edilmistir(32). Ekonomik
yonden zayif, zayif kognitif ve/veya
fiziksel yetersizligi bulunan yada
ailevi izolasyona ugrayan oliimcil
hastalig1 olanlar cinayet icin yiik-
sek risk grubundadir(2).
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Non-spesifik orbital inflamasyon sendromlari (orbital psodotiimor) oldukca heterojen bir hastalik

grubudur. Orbital myozit bu grubun bir ya da birden cok orbital kasini tutan bir alt tipidir. Cocuk-

larda oldukga ender goriilmektedir. Tedavide ilk tercih olarak kortikosteroidler kullanilir. Tedaviye

yanitsiz hastalarda radyoterapi ve bagisiklik sistemini baskilayici gibi tedavi secenekleri denen-

mektedir. Nadiren de olsa kendiliginden gerileyen olgular bildirilmistir.

Anahtar Kelimeler: Orbital psédotiimér, orbital miyozit, orbital inflamasyon sendromlari

Nonspesific orbital inflammatory syndromes (orbital pseudotumor) are a heterogeneous group

of conditions. Orbital myositis is a subtype of this group involving one or more orbital muscles.

It is quite rare in children. Corticosteroids are the mainstay of therapy. Therapeutic alternatives

such as radiotherapy and immune suppressive therapy are experimented in refractory patients.

Spontaneous remissions are infrequently reported.

Key Words: Orbital pseudotumor, orbital myositis, orbital inflammatory syndromes

Orbital psddotimér ya da idyopa-

tik orbital inflamatuvar sendrom,
orbitanin nadir goriilen, non-spe-
sifik, nedeni bilinmeyen, non-
neoplastik inflamasyonudur (1).
Orbital kitlelerin %5-8’inden so-
rumludur (2). Siklikla erigkinler-
de gorilmekle birlikte cocuklarda
da bildirilmistir. Cocuklarda ve
geng eriskinlerde viral st solu-
num yolu enfeksiyonunu takiben
ortaya cikabilir. Akut baslangicli
proptozis, g6z kapaginda sislik
ve goz hareketleri sirasinda agri
biciminde klinik bulgular ortaya
cikar. Nadiren bu klinik bulgulara
diplopi ya da gormede azalma gibi
yakinmalarin yani sira bas agrisi,
halsizlik, istahsizlik gibi semptom-
lar da eslik edebilir (1,3). Orbital
inflamasyon non-granilomatoz-
dir ve ekstraokuler kaslar ile bir-
likte cevre yag dokusunu, skle-

ray1, optik siniri ve lakrimal bezi
de tutabilir. Histopatolojik olarak
degisken derecelerde fibrozis ile
birlikte polimorfik lenfosit infil-
trasyonu goruliir (2). Histopatolo-
jik gorinim non-spesifik olmakla
birlikte, benzer klinik 6zelliklere
sahip hastaliklar1 ekarte etmek aci-
sindan 6nemlidir. Tan1 esas olarak
diger hastaliklarin ayirt edilmesine
dayanir. Histopatolojik ve radyo-
lojik bulgular ile tani desteklenir.
Ayirici tanida Graves hastaligy, len-
foma, sarkoidoz, Wegener grani-
lomatozis, enfeksiyonlar, vaskiilit,
amiloidoz, yabanci cisim reaksiyo-
nu, dermoid kist ve neoplazmlar
distinilmelidir  (2,4). Tedavide
esas olarak kortikosteroidler kul-
lanilir ve tedaviye yanit oldukca
hizlidir. Agr1 ve proptozis tedavi-
nin baslangicindan itibaren 24-48
saat icinde geriler. Steroide yanit
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vermeyen ya da tolere edemeyen
hastalarda radyoterapi, klinigin
daha agir seyrettigi vakalarda ke-
moterapi uygulanabilmektedir
(4,5). Nadiren c¢ok hafif seyirli ve
kendiliginden gerileme gosteren
olgular da bildirilmistir. Hastala-
rin yaklasik Ugte birinde hastalik
tekrarlar (1).

Bu yazida sol gozde gelisen, ti¢ kez
yineleyen ve her yinelemenin ken-
diliginden dizeldigi orbital pso-
dotimorli bir ¢cocuk hasta sunul-
maktadir.

MiSperd BTp1 AYSIGIIN

kY 120
L

B

300 emd ] )

Tl " i
LR Y R L]
Ut R )

Sekil 1. Aksiyal BT kesitinde solda simetrigine ve norma-
le gore belirgin kalinlasmis st kas grubu izlenmek (ok)

Olgu Sunumu

Ondort yasinda erkek hasta 3 gin
once baslayan sol gozde agri ve
sislik yakinmalart ile basvurdu.
Basvurdugu doktor tarafindan
oral antibiyotik ve anti-inflamatu-
var tedavi baslanan hastanin agrist
gecmis ancak goz kapagindaki sis-
lik devam etmekteydi. Hasta 3 haf-
ta Once tonsillit gecirmis ve oral
antibiyotik tedavisi almisti. Trav-
ma Oykusu yoktu. Ayni gozde 4 yil
oncesinde benzer yakinmalarinin
oldugu, herhangi bir sistemik te-

davi almaksizin antibiyotikli po-
mad ve goz damlasi ile dizeldigi
ogrenildi. Tam olarak iyilestikten
bir yil sonra aym sikayetlerin ayni
gozde tekrarlamasi tzerine hasta
otoimmuin hastaliklar, Behget has-
talig1 ve sarkoidoz agisindan tetkik
edilerek altta yatan herhangi bir
patoloji olmadigt gosterilmisti.
Semptomatik tedavi ile iyilesme
saglanmisti. Hasta uglinci kez
aynt sikayetlerle basvurdu. Fizik
incelemesinde sol gozde propto-
zis, sol ust goz kapaginda odem
disinda diger muayene bulgulari
normaldi. Bilateral goz hareketle-
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ri serbest fakat agrili idi. Hastanin
cekilen orbital tomografisinde sol
ust rektus kasinda diffiiz kalinlas-
ma ve sol lakrimal bezde minimal
belirginlesme saptandi (Sekil 1,2).
Bu radyolojik gorinim hastaliga
spesifik olmamakla birlikte, en-
feksiyonlar, sarkoidoz, malignite-
ler ve otoimmiin hastaliklar gibi
diger durumlar yapilan tetkikler
ile ekarte edildi ve hastanin klinik
bulgulart da goéz 6nlinde bulun-
durularak myozitik formda orbital
psodotimor tanisit konuldu. Has-
tanin almakta oldugu antibiyotik
tedavisi kesildi. Izleminde 3 giin

icinde agris1 kayboldu, goz kapagi
sisligi ise yaklasik bir haftada du-
zeldi.

Tartisma

Orbital psodotimor ilk kez 1905’te

Birch-Hirschfield tarafindan, or-
bita ve okiiler baglari tutan genis
bir hastalik grubu olarak tanim-
lanmistir. Son zamanlarda orbital
psodotiumor orbitanin sarkoidoz,
tiroid oftalmopatisi, enfeksiyon
hastaliklart gibi sistemik hastalik-

P ALRR INTY . TTPLTAL. RAD.  ARLD

Sekil 2. Koronal BT kesitinde Ust rektus (ok basi) yani
sira sol lakrimal bezde hafif kalin olarak secilmekte (ok)

lar ya da herhangi bir lokal nedene
bagli olmayan non-spesifik infla-
masyonlar: olarak tanimlanmak-
tadir (1). Tutulan orbital yapailar,
histolojik ve patolojik gorinim,
inflamatuvar siirecin evresi ve lo-
kalizasyonuna dayanarak c¢esitli
sinifflandirma sistemleri gelistiril-
mistir. En sik kullanilani lokalizas-
yona gore yapilan siniflandirmadir
(dakriyoadenit, perisklerit, miyo-
zit, trokleit, perinorit) (7). Agri,
proptozis, goz kapaginda sisme,
g0z hareketlerinde kisitlilik en sik
gorilen semptomlardir. Cocuklar-
da bilateral tutulum ve iritis daha
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sik gorulmektedir (1,4). Hastalik
akut, subakut ve kronik gidisli ola-
bilir. Kronik faz fibrozis ile iliskili-
dir, bazi hastalarda hastalik akut
inflamatuvar doénem olmaksizin
dogrudan fibrozis ile baslayabilir
(6). Ekstraorbital ve intrakranial
yayilim (paranazal sinisler, optik
kanal, kavern6z siniis gibi) bazi
vakalarda bildirilmistir (2,7).

Orbital pseudotiimor tanisi zor ola-

bilir ve baslangicta sintzitin or-
bital komplikasyonu olarak de-
gerlendirilebilir. Orbital biyopsi
kesin tani yontemi olmakla bir-
likte steroid tedavisine dramatik
yanit radyolojik bulgularla bir-
lestirildiginde pseudotimor tani-
sint destekler. Biyopsi Ozellikle
atipik klinik tablo, kemik eroz-
yonu, ekstraorbital doku yayilimi1
ve izole lakrimal bez genislemesi
olan vakalarda endikedir. Steroid
tedavisine yanitsizlik ve sistemik
hastalik bulgusuda keza biyopsi
endikasyonudur(1).

Orbital pseudotimor ayirict tani-

sinda enfeksiyon(orbital seli-
lit), tiroid oftalmopatisi, orbital
timorler(rabdomyosarkom, no-
roblastom, granilositik sarkom-
dermoid kist), vaskiiler malforma
syonlar(hemanjiom, artero-venoz
fistil) dustnilmelidir. Orbital
pseudotimori taklit edebilecek
bu hastaliklardan ayirt edilmesin-
de klinik, laboratuvar ve radyolo-
jik bulgulardan yararlanilir(1).

Orbital psodotimor siiphesi olan

hastalarda tam kan sayimi, sedi-
mentasyon, anti-nikleer antikor,
anti-cift sarmal DNA, anti-niikleer
sitoplazmik antikor, sifiliz serolo-
jisi ve protein elektroforezini de
iceren hematolojik incelemeler
planlanmalidir (4). Radyolojik
gorintileme bulgusu olarak, or-
bital pseudotimorde bilgisayarl
tomografi ve manyetik rezonans
incelemede multipl kas genisle-
meleri, sinir duzensizlikleri ve

orbital yag dokusunda genisleme
saptanir (6). Buna karsilik tiroid
oftalmopatisinde orbital yag do-
kusuna yayilim yoktur. Orbital se-
lalitde ise orbital yag dokusunda
azalmis sinyal bulgusu, eslik eden
sintis hastaligi, kemik erozyonu
ve venOz tromboz olabilir. Atlas
ve arkadaslar tarafindan yapilan
bir calismada orbital pseudoti-
moOr tanist dogrulanan 10 vakanin
magnetik rezonans incelemeleri
degerlendirilmistir. Bu ¢alismada
hastaliga ait radyoljik bulgularin
malignensi ve hemorajide goru-
lenlerden cok farkli oldugu bil-
dirilmistir. Buna ragmen menin-
gioma, lenfoma ve sarkoidozda
goriilen sinyal karakteristikleri ile
uyumlu bulunmustur(10). izle-
digimiz vakada, atesin yoklugu,
beyaz kiire ve serum C- reaktif
protein dizeylerinin normal ol-
masi, timoral olusum veya orbi-
tal seluliti diistindiiren radyolojik
gorintileme bulgusunun olma-
masi, ataklarin spontan gerileme
ve yinelemeler gostermesi, klinik
ve laboratuvar olarak herhangi
bir sistemik hastaligi destekleyen
bulgu olmamasi, tomografik in-
celemesinde ise sol ust rektus
kasinda diffiz kalinlasma ve sol
lakrimal bezde minimal belirgin-
lesme saptanmasi nedeniyle dak-
riyoadenitin eslik ettigi miyozitik
formda orbital psodotimor di-
stintlda.

Izledigimiz olguda orbitada kitle

etkisi olusturabilecek hastalikla-
rin ekarte edilmesi, bilgisayarl
tomografi incelemesinin orbital
psodotimor ile uyumlu bulgular
gostermesi ve klinik olarak ken-
diliginden dizelme baslamasi ne-
deniyle biyopsi yapilmasina gerek
gorulmedi.

Yuksek doz steroid tedavisine hizli

yanit, orbital psodotimori diger
bircok hastaliktan ayirir. Cocuk-
larda 2 mg/kg/gin, eriskinlerde
60-100 mg/giin oral prednison

tedavide ilk basamak olarak kul-
lanilmaktadir (4). Daha agir vaka-
larda yiksek doz parenteral me-
til-prednisiolon tedavisini 6neren
yayinlar vardir (8). Steroid teda-
visine yanitsiz, tedavi kesiminde
tekrarlayan ya da tedavi sirasinda
tolere edilemeyen yan etkiler geli-
sen hastalarda radyoterapi Oneril-
mektedir. Radyoterapi 2-30 (orta-
lama 20) Gy’lik boliinmiis dozlar
ile vakalarin bir kisminda lokal
kontrol saglanabilmesine karsin
hastaligin tekrarlamasini engelle-
yemedigi bir¢ok yayinda bildiril-
mistir (9). Diffiiz fibrotik prolife-
rasyon gosteren olgularda erken
donemde bagisiklik  sistemini
baskilayict tedavi (azatioprin, sik-
losporin) ya da kemoterapi (sik-
lofosfamid) Onerilen diger tedavi
secenekleridir. Tedaviye yanitsiz
hastalarda ve lokalize lezyonlarda
cerrahi dekompresyon uygulana-
bilir (1,4,5). Hastamizda tomogra-
fik olarak incelemesinin yapildig:
donemde semptom ve bulgulari
kendiliginden diizelmeye basladi-
g1 icin herhangi bir tedaviye gerek
duyulmadi.

Hastaligin klinik bulgular1 ve prog-

nozu oldukca fazla degiskenlik
gosterir. Tedavi ile prognoz ge-
nellikle iyi olmakla birlikte nadi-
ren kalic1 pitozis ve gorme kaybi
olabilir. Bizim vakamizda oldugu
gibi hicbir tedavi almaksizin geri-
leyen olgular nadiren bildirilmis-
tir. Tedavi ile diizelen olgularda
tekrarlamalar gorilebilir. Bilateral
hastalikta ve iritisi olan vakalarda
tekrarlama riski daha fazladir(1).
Hastamizda tek tarafli orbital tu-
tulum vardi ve iritis eslik etmiyor-
du. Buna ragmen hastalig1 ug kez
tekrarlamis ve herhangi bir tedavi
almaksizin  hastaligin Ui¢ atagida
kendiliginden dizelmisti(1,10).

Bazi hafif olgular, burada sundugu-

muz hastada oldugu gibi, ken-
diliginden duzelse bile kompli-
kasyonlarin 6nlenmesi agisindan
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erken tan1 ¢ok onemlidir. Cliinki
bazi vakalarda hastaligin silik ve
hafif baslangici tani1 ve tedavide
gecikmeler ile sonuclanabilir. Bu
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Uterin Kavitedeki Fetal Kemik Kalintilarina ikincil Gelisen

Infertilite

Secondary Infertility Caused by Retained Fetal Bone Fragments
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Sekonder infertil kadinlarda uterin kavitede kemik saptanmasi nadir olup etiyolojide genellikle
sonlandirimis gebelik dykust vardir. Etiyoloji tam olarak aydinlatilamasa da cesitli teoriler 6ne
strtlmus olup bunlar fetal kemik kalintilari ve endometrial dokunun ossedz metaplazisidir. Bu
makalede kiretaj ile sonlandiriimis gebelik dykiisii bulunan bir olguyu sunmaktayiz. Kiirete edilen
materyalin histolojik incelemesinde kemik iligi saptanmis olup literattirde yalnizca iki kez bildiril-
mistir.

Anahtar Kelimeler: fetal kemik kalintisi, ikincil infertilite, endometrium, kemik, transvajinal
ultrason

Bone within the uterine cavity is an unusual finding in women with secondary infertility, and is
usually associated with a past history of termination of pregnancy.The etiology is unknown, but
theories include retained fetal bone and osseous metaplasia of endometrial tissue. We describe a
case of infertility patient, had history of surgical termination of pregnancies. Histological exami-
nation of the curettage material revealed bone marrow formation, a phenomenon that has been
merely reported twice previously in the literature.
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ultrasound

Son yillarda endometrial kavitede fe-

tal kemik kalintilar ile ilgili cok sa-
yida makale yayinlanmustir. Olgu-
muzdaki kemik kalintilarinda daha
once sadece iki olguda bildirilen
kemik iligine rastlanmistir.

Olgu

Sekonder infertilite yakinmasi ile bas-

vuran gravida 2, parite 0, bayan has-
tanin fizik muayenesinde patolojik
bulgu saptanmamuistir. Hasta 28-30
giinde bir 3-4 giin siren pithtili ka-
namali sikluslart oldugunu belirt-
mistir. Hastanin oykisiinde 5 ve 3
yil Once yaklasik 13-16. haftalarda
terapotik gebelik sonlandiridmast
disinda 6zellik bulunmamaktadir.
Yapilan hormonal testler ve part-
nere yapilan spermiogram normal
olarak sonuglanmustir.

Daha sonra hastaya sirasiyla pelvik

US, BT ve MR tetkikleri yapilmustir.
US incelemesinde uterin kavite ice-
risinde korpus-kollum yerlesimli
9.5 mm uzunlukta lineer, belirgin
ekojen ve akustik golgeye sahip,
nisbeten diizgin konturlu kalsifiye
lezyon saptanmuistir (Sekil 1,2). Bil-
gisayarli tomografide bahsedilen
lineer yapinin kemik dansitesinde
(Sekil 3) oldugu goriilmistir. Lez-
yonun endometrium ile iligskisinin
daha net olarak degerlendirilebil-
mesi icin pelvik MR yapilmis olup
yer yer endometriuma adezyon
gosteren kavitede yerlesimli kemik
sinyal 6zelligi gosteren lezyon sap-
tanmustir (Sekil 4, 5,6). Hastanin
oykiistindeki gec gebelik sonlandi-
rilmasi ile birlikte yorumlandiginda
kalsifiye yapinin fetal kemik kalinti-
lar1 agisindan anlamli oldugu, bu-
nun ise sekonder infertiliteye yol
acabilecegi sonucuna vardmistir.
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Sekil 1. Transvajinal US’de (aksiyal plan) en-  Sekil 2. Transvajinal US’de (sagittal planda)
dometrial kavitede yogun posterior akustik  endometrial kavitede yogdun posterior akustik
gOlgesi bulunan kalsifiye yapi izleniyor (oklar).  gdlgesi bulunan kalsifiye yapi izleniyor (oklar).

Sekil 3. Sagittal reformat BT goérintusinde
endometrial kaviteye kalsifiye yapinin (oklar)
yerlestigi gorultyor.

Sekil 4. Fast STIR koronal MR gérintisinde — Sekil 5. T1 agirlikl sagittal MR gorintisiinde — Sekil 6. T2 agirlikl sagittal MR géruntisiinde
endometrial kavitede diisiik sinyal 6zelliginde  endometrial kavitede duslk sinyal 6zelliginde  endometrial kavitede dusuk sinyal 6zelliginde
yapi izleniyor (oklar). yapi izleniyor. yapi izleniyor.

Bunun tizerine gergeklestirilen histe-
reskopi islemi ile posterior duvar
icine gomulmis kemikle uyumlu
lineer yap1 tesbit edilmis ancak
gomuli olmast ve kanamaya yol
acmast sebebiyle uzaklastirilama-
mistir. Devaminda histeretomik
acik cerrahiye donilmis ve kemik
kalintllar tamamen ¢ikarilmistir
(Sekil 7,8). Patolojik inceleme so-
nucunda trabekiiler kemik alanla-
1 icerisinde yerlesmis kemik iligi
hiicreleri ve endometrial doku
saptanmasi ile tan1 dogrulanmistir
(Sekil 9, 10)

Tartisma

Genel olarak endometrial kavite yer-
lesimli kemik pargalarinin etyolojisi
kesin olarak aydinlatilamamis ol-
makla birlikte cesitli teoriler 6ne sii-
rilmustiir. Bu teorilerden en 6nem-
lisi vakalarin 9%80’inden sorumlu
oldugu distiniilen fetal kemik ka-
lintilaridir (1). Ozellikle 12. hafta
uzeri (fetal enkondral kemiklesme
baslangici) gec ve komplike kiire-
tajlar riski artirmaktadir. Diger bir
teori endometrial stromanin osseoz
metaplazisi olarak 6n plana cikmak-
ta olup ozellikle kronik klamidya
endometritinin undiferansiye stro-

mal mezensimal hiicreleri osseoz
metaplaziye ugrattig1 veya distrofik
kalsifikasyona ugratabilecegi tze-
rinde durulmaktadir (2). Ayrica yine
kalsiyum metabolizma bozuklugu,
uzamis Ostrojen etkisi ve miks me-
zodermal tiimoérlerin de sebep ola-
bilecegi disiunilmektedir. Subfertil
hastalarda oligo-amenore disinda
endometrial degerlendirme rutin
olmamakla birlikte 6zellikle gec ge-
belik sonlandirma 6ykiisi bulunan
ve kronik klamidya endometritli
hastalarda gereklidir. Olgumuzdaki
hastalik 6ykist etiyolojinin gec ge-
belik sonlandirilmasina bagli oldu-
gunu agikca ortaya koymaktadir.
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Sekil 9. Trabekuler kemik yapisi ve trabekiiller
arasinda edometrial doku (HE, x 50)

Sekil 7. Operasyon sirasinda endometrial ka-
vitede fetal kemik fragmanlar.

Sekil 8. Endometrial kaviteden ¢ikarilan fetal
kemik fragmanlari.

Endometrial kavitedeki fetal kemik

Sekil 10. intertrabekiler kemik iligi alanlar
(H+E, x 200)

Sonografik goriiniim RIA, kalsifiye

submukoz fibroidler, heterotopik
kemik, Asherman sendromu ve
yabanci cisim ile karisabilir. Fetal
kemik kalintilar1 ve buna bagl
sekonder infertiliteye literatiirde
50 civarinda hastada rastlanilmis
olup gercgekte cok daha fazla has-
tada rastlanabilecek bir durum
oldugu digsinilmektedir (3).
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A 35-year-old patient with penile schwannoma located in the shaft of penis treated by surgical
excision and diagnosed by S-100 immunperoxidase staining is reported in this article.
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Bu makalede penis saftina localize olmus penil schwannoma lezyonu bulunan 35 yasinda bir vaka
sunulmaktadir, tedavisinde cerrahi eksizyon yapilmis ve tanisi S-100 immiinperoksidaz boyasiyla

konmustur.

Anahtar Kelimeler: Penil schwannoma, tedavi, tani

Schwannoma is a neoplasm, origina-

ting from the Schwann cells of the
neurons, which may occur in any
region of the body, but is very rare
in the penis (1). To our knowled-
ge, penile schwannoma has been
reported scarce in the literature.
In this report, a case of a penile
schwannoma is presented and
characteristics are discussed.

Case Report

A 35-year-old white man presented

for evaluation of an asymptomatic
nodule on the dorsal aspect of the
penile shaft (Figure 1). The patient
was taken to the operating room
after receiving intravenous antibi-
otics for profilaxy and underwent
an operation including the excisi-
on of the nodule. It was well cir-
cumscribed and encapsulated. It
had not infiltrated the deep layer
of the penis.

During microscopic examination, he-

matoxylin-eosin staining revealed
dense fasciculus formed by spind-
le shaped cells (Antoni A) mixed
with edematous parts consisting
of the sparse tumor cells (Antoni
B). Pleomorphic appearance and
mitosis are rarely seen and there
were no hemorrhage and necro-
tic lesions. Special staining of the
tumor using S-100 immunperoxi-
dase was intensively positive and
were negative for both actin and
desmin (Figure 2). These findings
are typical for the diagnosis of
schwannoma. After 9 months fol-
low-up period, no recurrence had
been observed.

Discussion

Schwannomas are rare tumors and

generally encountered in young
and midlle-aged adults at the
flexor surfaces of the extremities,
neck, mediastinum are exceeding-
ly rare in the penis (1,2). Schwan-
noma may be benign or malignant
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Figure 1. Macroscopic image of the patient”s penile schwannoma

The pathological

tumors; malignancy is associated
with von-Recklinghausen disease.
Despite the abundant sensitive in-
nervation of the penis and perine-
al skin, schwannomas of the penis
are rarely reported in the literatu-

re (3-0).

hallmarks of
schwannoma are the patterns of
Antoni A and B areas. Because of
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A Severe Form of Cantrell s Pentalogy with Complete Ectopia

Cordis

Komplet Ektopiya Kordisli Cantrell Pentalojisi Olgusu
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Cantrell's Pentalogy (CP) is a rare congenital syndrome characterized by defects of lower sternum,
anterior diaphragm and pericardium with complete or partial ectopia cordis, an omphalocele and
congenital intracardiac defects. Few cases manifesting all the defects have been reported, howe-
ver, only a small number have survived as the outcome mainly depends on the cardiac malforma-
tion. Herein, we report a case of most severe form of CP manifesting all defects and associated
with complete thoracoabdominal ectopia cordis to discuss the challenges in management of this
uncommon entity.

Key Words: Ectopia cordis, Cantrell's pentalogy, omphalocele

Cantrell pentalojisi, komplet veya parsiyel ektopia kordis ile birlikte alt sternum, anterior diyafrag-
ma ve perikard defektleri, omfalosel ve konjenital intrakardiyak defektlerle karakterize olan ve sey-
rek gorilen bir konjenital sendromdur. Tim bu defektlerin birlikte goriildiigi cok az sayida vaka
rapor edilmistir. Bununla birlikte sonuglar ana olarak kardiyak malformasyona bagli oldugundan
cok az sayida hasta sag kalabilmistir. Burada, sozligegen tiim defektlerin ve eslik eden komplet
torakoabdominal ektopia kordisin tespit edildigi Cantrell pentolojisinin en agir formu ve bu nadir
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gorilen durumun tedavisindeki fikir ayriliklar rapor edilmektedir.

Anahtar Kelimeler: Ektopia kordis, Cantrell pentalojisi, omfalosel

Ectopia cordis is a rare congenital

malformation occurring in 5.9-
7.9 million live births and is
characterized by complete or
partial displacement of the heart
outof thoracic cavity(1-6). Cantrell
and colleagues described the
association of complete or partial
ectopia cordis with defects oflower
sternum, anterior diaphragm and
parietal pericardium, midline
supraumbilical abdominal wall
defectsand congenital intracardiac
defects in 1958, since called,
Cantrell’s Pentalogy (CP) (7). Few
cases manifesting all the defects
have been reported (4,5,7,8,9),
however, only a small number
have survived as the outcome
mainly depends on the cardiac
malformation and operations for
ectopia cordis still carry extremely

high  mortality despite the
improvements in neonatal surgery
(8). Herein, we report a neonate
manifesting all defects of CP and
complete ectopia cordis to discuss
the challenges in management of
this uncommon entity.

Case Report

A 6 hour-old, 2000g, female infant

delivered vaginally at 38 weeks
gestation to a G2 P2 mother was
referred from a maternity hospital
because of having extrathoracic
heart. Prenatal investigations were
not present. Apgar scores were
5 and 8 at 1 and 5 minutes. The
patient was moderately cyanotic
newborn female with complete
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Figure 1. Photograph of the patient with CP and ectopia cordis obtained at initial presentation

thoracoabdominal ectopia cordis
and inverted positioning of the
heart. The heart rate was 194
beats/min, systolic/diastolic blood
pressure was 82/55 mmHg and
respiratory rate was 65 breaths/
min. There was a paradoxic
retraction of the anterior chest wall
with each inspiratory effort. Pulse
oximetry showed oxygenated
hemoglobin saturation of 85 %.
There was a midline defect in the
anterior chest wall extending from
suprasternal notch superiorly
to the umbilicus inferiorly. The
heart was visibly pulsating out
side the thoracic cavity without
any skin or pericardial cover. The
apex of the heart and ventricles
were positioned superiorly, and
the atriums were lying inferiorly.
Four pulmonary veins, inferior
and superior vena cava, and aortic
arch were visible and arcus aorta
was lying inferiorly. Additionally
there was an eight cm diametered
omphalocele in which a significant
part of liver was observed (Fig 1).

Initial

laboratory evaluations
including hemoglobin level, white
blood cell count, liver and kidney
function tests were with in normal
limits. Blood gas analysis revealed
a pH of 7.15, PO,: 48 mmHg and
PCO,: 62 mmHg with base excess
of -9.1mmol/L. The patient was
promptlyintubated and ventilated.
Further work-up included an
echocardiogram demonstrating
large atrial and ventricular septal
defects and pulmonary stenosis.
The patient was consultated
with the department of Pediatric
Cardiovascular Surgery. Corrective
heart operation and repositioning
the heart in to the thoracic cavity
was not considered during initial
surgery. Primary surgical repair
was decided to provide soft tissue
coverage to abdomen and heart.

After dissection of the myocardium

and omphalocele sac from the
skin edges were carried out, the
anterior diaphragmatic defect
was noted. The right and left
hemidiaphragm were lying

Autopsy

separately and herniation of the
liver into the thoracic cavity from
the diaphragmatic defect was
present. After reduction of the
liver into the abdominal cavity, the
right and the left hemi diaphragms
were sutured at the midline.
Coverage of the anterior chest wall
was tried by careful dissections
of the myocardium and the skin
edges, followed by elevation of
full thickness skin flaps. The edges
were approximated with close
monitoring of hemodynamics,
necessitating a Gore-Tex (WL.
Gore & Assoc, Naperville, IL)
pericardial substitute extension.
The abdominal defect was
also repaired using Gore-Tex
(WL.Gore & Assoc, Naperville, IL)
fascial substitute for facial defect
reconstruction with elevation
of  intraabdominal  pressure
10 cm H,0. After a successful
hemodynamic  palliation and
respiratory support during the
first 24 hours, the baby suddenly
developed hemodynamic that led
to death.

confirmed the clinical
diagnosis of CP with the following
intracardiac defects: Large
ventricular septal defect, atrial
septal defect, right ventricular
double outlet and severe
narrowing of infundibulum. There
was no hypoplasia of the lungs.

Discussion

The pathogenesis of CP has not

been understood since its
first description. Cantrel et al.
postulated these malformations
to result from developmental
failure in differentiation of a
segment of  intraembryonic
mesoderm between splanchnic
and parietal planes around 14-18
days of embryonic life (7). It has
been proposed that compression
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of the thoracic cavity, resulting
from rupture of the chorion /yolk
sac around 21 days of gestation
prevents proper midline fusion
of the developing chest wall
(1,3-5,9-11). That may result in
delayed retraction of the bowel in
embryo with defective formation
of ventral body wall and defective
formation of septum transversum

(1,3-5, 9-11).

Ectopia cordis is characterized by

complete or partial displacement
of the heart out of thoracic
cavity (1-6). It is classified
as either cervical, thoracic,
thoracoabdominal or abdominal
type, relative to the position of
the displacement of the heart
(1-6). The  thoracoabdominal
is the most common form and
is commonly associated with
CP (1-6). The overall survival
of the thoracoabdominal form
is reported as 50% depending
on other associated congenital
anomalies and the type of
heart defect (1-6). The thoracic
type is usually associated with
dismal prognosis(1-6). Common
cardiac congenital anomalies
associated with ectopia cordis
are ventricular septal defect (60-
100%), atrial septal defect (53%),
left ventricular diverticulum (9-
20%), and tetralogy of Fallot (9.3
-20%) (1-6). Rarely ectopia cordis
can occur with structurally normal
heart.

Although there is controversy as

to the treatment of CP, surgical
strategy mostly depends on the
type of ectopia cordis, associated
heart anomalies and the size and
content of the omphalic defect
(1,4,5,8) In milder cases of
thoracoabdominal ectopia cordis
and CP, in which the omphalocele
is small or nonexistent or heart is
protruding through an anterior
diaphragmatic defect and is
covered by skin and soft tissues,

corrective heart operation, ventral
hernial and the diaphragmatic
defect repair can be performed
at the same time (1-5,8,12,13).
In severe forms of CP in which a
large omphalocele, herniation of
the liver into the chest, pulmonary
hypoplasia and complete ectopia
cordis are present, a two-stage
repair is advocated (1-5,8). The
goal of the first operation in the
neonatal period is to provide
urgent soft tissue coverage
to abdomen and heart and
closure of the pericardiopleural
communication.

In majority of the successful cases

coverage of anterior chest wall
with skin flaps or use of prosthetic
patches were well tolerated
(1,13,14). During the second
stage corrective heart operation
is performed between 6 months
and 2 years of age. Intracardiac
repair with concomitant chest
wall reconstruction by means of
a neosternum formed by ribs and
perichondrium and reduction of
the heart into the thoracic cavity
could be performed (14-15).

Despite modern surgical standards,

severe form of CP and complete
ectopia cordis represents a
challenge to the surgeon because
of the wide range of the anomalies
and severity of the abdominal
and cardiac malformations. Any
significant extracardiac defects,
pulmonary  hypoplasia, large
abdominal  defects, cerebral
defects and herniation of liver
and bowel into the thoracic cavity
worsen the prognosis of CP
Although there are some reports
of successful cases of complete
ectopia cordis, survival after birth
averages 36 hours; intracardiac
defects are associated in 80% of the
cases and all unoperated patients
died (1,2,3,10). The present case
represents the one of most severe
form of CP and complete ectopia

cordis with inverted positioning of
the heart and severe intracardiac
defects consisting of double outlet
of right ventriculi with atrial and
ventricular septal defects and
narrowing of the infundibulum.
Urgent soft tissue coverage of the
heart and abdomen was carried
out to prevent hypothermia,
fluid loss, cardiac desiccation and
trauma. However, coverage of the
chest wall led to hemodynamic
instability ¥ and  compromise
of cardiac function with fatal
outcome although meticulous
hemodynamic  support  with
positive inotropic agents and
mechanical ventilation was tried.
Hemodynamic palliation is utmost
important during soft tissue
coverage of the heart. The other
crucial problem seems to be the
avoidance of high intraabdominal
and intrathoracic pressures
postoperatively as they cannot be
tolerated in the presence of severe
cardiac malformation. Coverage
of the ectopic heart should be
tried with close hemodynamic
monitoring, and if there is any
decompensation when the
edges of full thickness skin flaps
are approximated, a Gore-tex
extension should be attached
and reduced slowly over ensuing
weeks. In attempting to reposition
the heart into mediastinum
angulation of the great vessels
and fatal compromise of the
cardiac function may easily occur
especially if apex of the heart is
directed cephalad. Angulation of
great vessels can be minimized
if they are dissected as free as
possible. Intracardiac defects had
major influence fatal outcome of
the present case. Some surgeons
consider it preferable to attempt
cardiac repair prior to repair of
the abdominal and chest wall
defects believing that infants with
congenital heart lesions do not
tolerate abdominal and thoracic
wall repair unless cardiac defect is
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repaired (13).

Depending on our experience, the
major challenge in management of
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