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Assessment of inhaler technique and treatment
compliance of hospitalized patients and
outpatients in a university hospital

Bir Gniversite hastanesinde poliklinik hastalari ve yatan hastalarda inhaler teknigi ve tedaviye uyumun degerlendirilmesi
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Aim: The inhalation route is widely used for the treatment of obstructive lung diseases. It is con-
sidered that inadequate inhaler technique is the leading cause of therapy failure. This study was
aimed to evaluate the parameters on adequate inhaler technique (IT) and treatment compliance

Turkey !
3Bioistatistics Department, Faculty of Medicine, Ankara of patients.
University,Ankara, Turkey Materials and Methods: A questionnaire was applied to 200 patients with obstructive lung dis-

ease (55 hospitalized and 145 outpatients) who were using inhaler devices in a chest diseases
department of a university hospital.

Results: In outpatient and hospitalized groups, the most selected form of inhaler therapy was
metered dose inhaler (MDI). Younger patients were using inhaler devices more correctly than
older ones (p<0.05). There was a positive relationship between the duration of therapy and prop-
er IT (p<0.05). An initial education of inhaler usage and proper IT were also statistically associ-
ated (p<0.001). There was no relationship between the educational level of patients and proper
IT, awareness of the diagnosis and maintenance of inhaler therapy. The relations between the
number of hospitalization and correct application technique, awareness of the diagnosis and
maintenance of inhaler therapy were significant in hospitalized patients. Patients who know their
diagnosis, were using inhaler devices correctly.

Conclusion: The inhaler technique can be improved with an initial instruction of usage in these
patients. The educational level of the patient may not influence the correct application rate with-
out an adequate initial education of usage. In hospitalized patients, this period can be an op-
portunity for the education of inhaler technique and serve to select a proper inhaler treatment
modality in individual basis.

Key words: inhaler usage, education, questionnaire, therapy compliance, asthma, COPD

Amag: Obstriktif akciger hastaliklarinin tedavisinde inhalasyon yolu yaygin olarak kullanilmak-
tadir. Yetersiz inhaler teknigi tedavi basarisizliginin baslica nedeni olarak kabul edilmektedir. Bu
calisma hastalarin dogru inhaler teknigi kullanmalari ve tedavi uyumu tizerine etkili parametreleri
degerlendirmeyi amaclamistir.

Gerec ve Yontem: Bir Universite hastanesine basvuran obstriiktif akciger hastaligi olan ve inhaler
cihazlar kullanan hastalara 200 hastaya ( 145 poliklinik hastasi ve 55 yatan hasta) anket uygulandi.
Bulgular: Poliklinik ve yatan hastalarda en fazla secilen inhaler tedavi formu 6lctilii doz inhalerdi
(ODI). Geng yastaki hastalar inhalerlerini yash olanlara gore daha dogru kullaniyorlardi (p<0,05).
Tedavi stresi ile dogru kullanim teknigi arasinda pozitif bir iliski oldugu belirlendi (p<0,05). Bas-
langicta inhaler kullanim egitiminin verilmesi ile dogru uygulama teknigi arasinda istatistiksel
olarak anlamli bir iliski vardi (p<0,001). Hastalarin egitim diizeyleri ile dogru uygulama teknigi,
tanilarini bilmeleri ve tedavilerini siirdiirmeleri arasinda iliski saptanmadi. Hastaneye yatis sayisi
ile hastalarin tanilarini bilmeleri, dogru teknigi kullanmalari ve inhaler tedaviyi kullanmayi stirdiir-
meleri arasindaki iliski anlamliydi. Hastalik tanilarini bilen hastalar inhaler cihazlarini dogru olarak
kullaniyorlardi.

Sonug: Baslangig olarak uygun bir kullanim egitiminin verilmesi ile inhaler teknik belirgin ola-
rak iyilestirilebilir. Baslangicta yeterli bir kullanim egitimi verilmediginde, hastanin egitim diizeyi
dogru kullanim oranina etkili olmamaktadir. Hastanede yatan hastalarda, inhaler teknigi egitimi

icin bu sureg bir firsat olabilir ve bireysel olarak uygun inhaler tedavi se¢enegini belirlemeyi sag-
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of obstructive lung diseases. The use of inhaled ae-

rosols allows selective treatment of the lungs directly
by achieving high drug concentrations in the airway while
reducing systemic adverse effects by minimizing systemic
drug level (1-4). Thus, inhaled drug therapy maximizes
therapeutic effect in chronic airway diseases whilst mini-
mizing undesired side-effects. The National Heart, Lung
and Blood Institute (NHLBI), World Health Organiza-
tion (WHQO) Global Initiative for Chronic Obstructive
Lung Disease (GOLD), and Global Initiative for Asthma
(GINA) recommended that bronchodilator medications
are central to symptom management in COPD (Chronic
Obstructive Pulmonary Disease) and asthma patients in
which inhaled therapy is preferred (4,5). Inhaled bronc-
hodilators constitute the cornerstone of therapy in airflow
obstruction. Main delivery methods include metered-dose
inhalers (MDI), dry-powder inhalers (DPI), and nebuli-
zers (N) (6). On the other hand, glucocorticosteroids are
currently the most effective anti-inflammatory medication
for the treatment of asthma, and inhaled glucocorticoste-
roids are the preferred treatment for patients with persis-
tent asthma at all levels of severity (4). They can also be
used regularly for the treatment of COPD patients with a
documented spirometric response to glucocorticosteroids
or for those with an FEV1< 50% predicted and repeated
exacerbations requiring treatment with antibiotics or glu-
cocorticosteroids (5). Patient should learn the effective use
of an inhaler device to assure delivery of the drug to the air-
ways, because one of the most important disadvantages of
aerosol drug therapy, is that specific inhalation techniques
are necessary for the proper use of each of the available
types of inhaler device (1).

In this study, it was aimed to document rate of proper
inhalation technique and to detect the factors associated
with inhalation technique in patients with obstructive
lung disease. It was also considered to compare differences
and similarities between the outpatients and hospitalized
patients by means of the inhaler technique and treatment
compliance.

The inhalation route is widely used for the treatment

Materials and Methods

The study group consisted of patients with obstructive
lung disease (asthma, COPD and bronchiectasis). The di-
agnosis of COPD was based on GOLD criteria, and asth-
matic patients were diagnosed according to the criteria of
GINA. Bronchiectasis was demonstrated with high resolu-
tion thorax CT, and airway obstruction with spirometric
evaluation. Patients were included into the study if they
were actually using an inhaler therapy on the admission to
the outpatient clinic or they were using an inhaler therapy

during their hospitalization period. Patients were recruited
consecutively during the study period of four months. All
the patients accepted to participate to the study. A ques-
tionnaire was applied to the patients about inhaler devices
technique. Patient’s age, diagnosis, educational level, form
of inhaler therapy (MDI, DPI, N), use of one or more dif-
ferent type of inhalers, patient’s awareness of the diagno-
sis, duration of therapy, initial education of proper usage,
maintenance of therapy and proper dosage (determined as
the dose prescribed by the physician in the last visit), and
intervals for each type of inhaler therapy were asked and
recorded by face to face interview. The inhaler technique
was directly observed and evaluated by two pulmonolo-
gists. The evaluation of proper inhaler technique was made
according to the requisite steps of correct usage for each
type of inhaler device and if the patient made a mistake in
one or more of these steps or made them incompletely, it
was recorded as improper inhaler technique. Additionally,
the number of hospitalization were recorded for hospital-
ized patients.

Statistical analysis was made by SPSS 10.0, and t- test
was used for measurable variables with normal distribution,
and Mann-Whitney U test for other measurable variables
uncompatible with normal distribution. Chi-square, and
Fisher’s exact test were applied for nominal variables, and a
p value less than 0,05 considered statistically significant.

Results

A total of 200 subjects (145 outpatient and 55 hospi-
talized patient) consisted of final study group. Prescribed
inhaler agents were [3-2 agonists, anticholinergics and in-
haler steroids. Patients’ characteristics in outpatient and
hospitalized groups were shown in Table 1. The overall
proper IT rate was 65.5% (n:131). In outpatient group:
the rate of proper inhaler technique was 66%, and the rate
of awareness of the diagnosis was 58.6% in the patients us-
ing their inhalers appropriately. In hospitalized group: the
rate of awareness of the diagnosis was 65.5%, and a proper
inhaler technique was observed in 64% of these patients.
The rate of patients using appropriately the daily dose for
the prescribed inhaler agent was 58,5% (n:117), and 83
patients (41.5%) were using their inhaler therapy insuf-
ficiently or in overdoses. Mean age of patients who were
taken the proper daily dose and intervals was 58.4+12.7,
and 62.8+12.9 for the group who were using their inhaler
therapies in improper dosages. There was a statistically sig-
nificant difference between mean ages of these two groups
(p<0.05). There was no difference between the educational
levels of the patients and proper daily dosages and inter-
vals.
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Table 1. Patients’ characteristics in outpatient and hospitalized groups

Outpatient

Hospitalized patients

Male/Female (n %)
Mean age + SD (min-max) (year)

COPD no.of patients( %)
Age += SD
DMD*+SD (min-max year)

Asthma no.of patients(%)
Age += SD
DMD*=SD (min-max year)

Bronchiectasis no.of patients(%)
Age + SD
DMD*=+SD (min-max year)

Educational level (EL) n(%)
No education

Primary school

Middle school

High school

University

65/80 (44.8/55.2)
57.73 + 13.88 (21- 78)

85 (58.6)
62.62 + 10.59 (40-70)
3.5 + 4.29 (0.5-11)

52 (35.8)
51.85 = 13.69 (21-67)
2.8 + 4.22 (1-15)

8 (5.6)
65.60 + 7.90 (51-78)
4 +1.64 (1-15)

34 (23.5)
68 (46.9)
16 (11)
17 (11.7)
10 (6.9)

32/23 (58.2/41.8)
63.90 + 9.82 (47- 80)

42 (76.3)
65.71 = 9.28 (60-78)
4+ 3.32 (1-20)

7 (12.7)
63.57 + 9.40 (47-80)
5.5 + 3.88 (3-25)

6 (11)

60.16 + 13.56 (52 -75)
6.5 + 1.22 (4-15)

*DMD: disease mean duration

Table 2. Inhaler devices, specific inhaler therapy content, inhaler technique, and knowledge of diagnosis status of the patients according to the

distribution in outpatient and hospitalized groups.

Outpatient group n (%)

Hospitalized patient group n (%) Total no. of patient (%)

One type of inhaler device user number 92 (63.5)
Different types of inhaler devices user 53 (36.5)
number (=2 type)

Inhaler forms

Metered dose inhaler 99 (68.2)
Dry powder inhaler 96 (66.2)
Nebulisator 4(2.7)
Inhaled B-2 agonists 125 (86.2)
Inhaled corticosteroids 50 (34.5)
Anticholinergic 64 (44.1)

The types of inhaler devices, specific inhaler therapy
content, inhaler technique, and awareness of the diagnosis
status of patients according to the distribution in outpa-
tient and hospitalized groups were shown in Table 2. The
most used form of inhaler therapy was being MDI in both
groups. The rate of nebulisator usage in hospitalized pa-
tients was 16.3%. Seventy eight of the patients (%39) were
using two or more different type of inhaler devices. There
were no significant difference on proper IT and proper

30 (54.5) 122 (61)
25 (45.5) 78 (39)
46 (83.6) 145 (72.5)
37 (67.2) 133 (66.5)
9 (16.3) 13 (6.5)
48 (87.2) 173 (86.5)
19 (34.5) 69 (34.5)
44 (80) 108 (54)

daily dosages and intervals between the patients using one
type and two or more different types of inhaler devices. It
was also investigated if the content of the inhaler treatment
were effective on proper IT. The proper IT rate was not
changed between the patients using bronchodilator thera-
pies and inhaled glucocorticosteroids. There were also no
significant difference of proper IT in COPD and asthma
patients. Some parameters such as patient’s age, duration
of therapy, and initial education of instruction were sta-

E. Sen, U. Goniillii, Z. Ekici, N. Kursun



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2006; 59(1)

Table 3. Parameters effective on proper IT and improper IT.

Proper IT Improper IT P value
Outpatients no. (%) 96 (66) 49 (64)
Hospitalized patients no. (%) 35 (64) 20 (36)
Mean age =SD (year) 58.33 = 14.02 year 62.56 = 9.71 year 0.03
COPD patients no. (%) 82 (64.5) 45(35.5)
- inhaled steroids 20 (66.7) 10 (33.3) 0.53
- B2 agonists 52 (61.2) 33 (38.8)
Asthma patients no. (%) 41 (69.4) 18 (30.6)
- inhaled steroids 22 (64.7) 12 (35.2) 0.09
- B2 agonists 22 (84.6) 4 (15.3)
Duration of therapy =SD (month) 40.97 x 42.97 29.42 + 37.89 0.08
Initial education of instruction of IT no. (%) 120 (91.6) 7 (10.2) <0.001
One type of inhaler device n (%) 76 (62.3) 46 (37.7) 0.92
=2 type of inhaler device n (%) 55 (70.5) 23 (29.5) '
Inhaled steroids 50 (72.5) 19 (27.5) 0
Bronchodilators 174 (61.9) 107 (38.1) '
Table 4. Number of hospitalization and related factors of therapy statistically significant (p<0.001). These parameters were
compliance and knowledge of diagnosis in hospitalized patients. shown in Table 3.
Number of Mean P value There were no relationship between the educational lev-
patients number of el of patients and proper application technique, awareness
hospitalization of the diagnosis, maintenance of inhaler therapy. When we
compared outpatient and hospitalized group’s of patients,
Proper IT* 35 352 +268 < 0.001 there was no statistically significant difference in gender,
. educational levels, proper IT, awareness of the diagnosis,
Improper IT 20 1.45 + 0.60 . . 1 .
maintenance of therapy. In hospitalized patients, rela-
- tions between the number of hospitalization and proper
Aware of diagnosis 40 $23=x262 <005 IT, awareness of the diagnosis and maintenance of therapy
Unaware of diagnosis 15 153 + 0.74 were significant (Table 4). The patients who know their di-
agnosis, had a higher mean number of hospitalization, and
Maintenancs of inhaler 15 3.06 = 259 they wete pr'operly using Fh'elr inhaler 4ev1?es. They were
therapy on admission also continuing to use their inhaler medications.
Discontinuity to the 10 140 =051 <005 Discussion

therapy on admission

*IT- inhaler technique

tistically significant on proper application of the inhaler
device. Younger patients were using inhaler devices more
correctly than olders. The longer duration of therapy was
related with the proper IT (p <0.05). An initial education
of instruction and proper application technique were also

The use of inhaled aerosol medications for the treat-
ment of pulmonary diseases, has advantages over oral and
parenteral routes of delivery. There are also disadvantages
such as a less than optimal technique which can result in
decreased drug delivery and reduced efficacy (1). Improper
IT is common among patients. Inhaler technique together
with medication concordance, patient education and mo-
tivation are important factors in symptom and disease con-

trol (7,8).
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In this study, our primary objective was to evaluate
the effects of the parameters on adequate IT and therapy
compliance related factors in patients. Study group was
consisted of older persons with low educational level, since
23,5% (n:47) of patients had high school and university
education. We found that age is an important factor on
proper IT. This result is concordant with other studies.
Many older patients have been shown to have poor inhaler
technique (8). This has been documented with MDI, only
60% of older people have been reported to have adequate
MDI technique (9). Mirici et al. reported that patient’s
age was negatively correlated with compliance to inhala-
tion technique (10). Older patients were also using their
inhaler therapies in low or overdoses and improper inter-
vals according to our findings. Proper IT rate in the study
group is inadequate, since 65,5% of patients were using
their inhalers correctly.

The increasing number of inhalation devices that are
available for patients has resulted in a confusing number of
choices. Each type of aerosol device has its own advantages
and disadvantages. MDlIs are quicker to use, but require
the most patient training to ensure coordination for proper
use. The improper timing breath initiation is a common
problem. DPIs are easier to use than MDIs because they
are breath-actuated, but they require a relatively rapid rate
of inhalation in order to provide the energy necessary to
drug aerosolization. Nebulizers require minimal patient
cooperation and coordination, but are cumbersome and
time consuming to use (1,11).

The most used form of therapy was MDIs either in out-
patients and in hospitalized patients, since they are the first
choice of administration for the delivery of short acting
-2 agonists as preferred rescue medication in obstructive
lung diseases. Because many delivery devices are now avail-
able, some patients are using two or more different type
of inhaler devices concomittanley (12). Approximately
half of the patients were using two or more different type
of inhaler devices in our study, but there were no signifi-
cant difference on proper IT and proper daily dosages and
intervals between the patients using one type and two or
more different types of inhaler devices. The proper IT rate
was not changed between the patients using bronchodi-
lator therapies and inhaled glucocorticosteroids, and also
there were no significant difference of proper I'T in COPD
and asthma patients. The differing pathology of asthma
and COPD has importance on the treatment approach of
these two diseases strikingly different. Asthma can be fully
controlled with current treatments, and in contrast COPD
cannot be fully reversed and may progress (13). There is no
specific study addressing this issue extensively. Goodman

et al. investigated the influence of the diagnosis on proper
use of MDI, and they found no significant differences in
technique between patients with a diagnosis of asthma or
COPD (14). Although we didn’t found such difference in
the study group, it may adversely affect the patient adher-
ence with COPD therapy.

Another parameter on proper IT is the duration of ther-
apy, since we found that mean duration of therapy were
longer in patients who were correctly using their inhaler
devices than others who were improperly using the inhaler
therapy. Kiter et al. reported that age was negatively and
duration of using inhaler was positively correlated with
correct use of inhalers (15).

We should emphasize two of our results especially.
Firstly; an initial education of instruction and proper IT
was related in the study group, and secondly there were no
relationship between the educational level of patients and
proper IT. The educational level of the patient may not
influence the correct application rate without an adequate
initial education of usage. There was an impressive remark
that we could made according to our findings; patients
who had an initial education of instruction, were using a
proper IT, nevertheless ninty percent of patients who were
misusing their inhaler devices, had no education of usage.
Unlii et al. was investigated the efficacy of education on
misuse of inhalers in COPD patients, and they found that
training in application reduced the error ratio to a tolerable
level (16).

Secondary objective of our study was to compare the
outpatients and hospitalizeds’ groups. There was no sta-
tistically significant difference between these two groups
in gender, educational levels, proper IT, knowledge of di-
agnosis, maintenance of therapy. In hospitalized patients,
number of hospitalization was higher in patients who had
a proper IT and a knowledge of diagnosis. These patients
were also maintaining the inhaler therapy.

The hospitalized setting presents a unique opportu-
nity for health care providers to instruct the patient on
the proper use of each device, but the benefit of such an
approach has not been assessed in randomized trials (1).
Our results were also supporting this point of view, since
number of hospitalization was related with a proper IT.
Our study had some limitations, as our data reflected the
results of the patients admitted and followed-up in an uni-
versity hospital, and not those of lacking to follow-up.

Inhaler therapy is prescribed frequently in worldwide
for obstructive lung disease. Their misuse is generally due
to an improper I'T. It can be a particular problem especially
in elderly patients, and be improved significantly with a
proper instruction of patients. The educational level of
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the patient may not influence the correct application rate
without an adequate initial education of usage. In hospital-
ised patients, this period can consolidate the education of
inhaler usage technique and serve to select a proper inhaler
treatment modality in individual basis.

In conclusion, this study addressed to the currently
asked and investigated problem in the treatment of airway
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Dispersion of QT interval in premature ventricular
beats is not an independent marker for inducible
sustained ventricular tachycardia
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Aim: Variability in QT interval duration on the different leads of the 12-lead ECG has been pro-
posed as an indicator of risk for ventricular arrhythmias in different clinical settings, but the value
of QTd-V is not clear yet. The aim of this study was to estimate the value of QT dispersion in ven-
tricular premature beats (QTd-V) in identifying patients susceptible to reentrant ventricular tach-
yarrhythmias (VT).

Materials and Methods: We compared the performance of precordial QTd-V, late potentials on
the signal-averaged electrocardiogram and reduced left ventricular ejection fraction for identifi-
cation of inducible ventricular tachycardia in 34 patients undergoing electrophysiologic study.
Results: QTd-V in 12 patients with inducible VT (110+50 msec) was found to be greater than that
in 22 patients without inducible VT (65+38 msec, p=0.006). Multivariate analysis including ejec-
tion fraction and presence of late potentials showed that QTd-V was not an independent factor in
identifying the susceptible patients to ventricular tachyarrhythmias.

Conclusion: Increased QTd-V is related to susceptibility to reentrant ventricular tachyarrhyth-
mias, however does not appear to provide additional diagnostic information to that provided by
late potentials and left ventricular ejection fraction.

Key words: QT dispersion, ventricular premature beat, electrophysiologic study

Amag: 12 derivasyonlu EKG nin farkl derivasyonlar arasinda QT interval siiresinde degiskenlik
bircok klinik durumda ventrikiler aritmiler icin bir risk gostergesi olarak 6ngérilirken, QTd-V nin
degeri heniiz agik degildir. Calismanin amaci reentran ventrikiiler takiaritmilere (VT) duyarlihg:
olan hastalari belirlemede ventrikiiler premature atimlarda QT dispersiyonu’nun (QTd-V) degerini
arastirmaktir.

Gereg ve Yontem: Elektrofizyolojik calisma yapilmis 34 hastada indiiklenebilir VT nin tahmini icin
prekordiyal QTd-V, sinyal ortalamali EKG de ge¢ potansiyeller ve azalmis sol ventrikiil ejeksiyon
fraksiyonu karsilastirild.

Bulgular: indiiklenebilir VT li 12 hastadaki QTd-V (110+50 msec) VT nin indiiklenemedigi 22 has-
tadaki QTd-V den (65+38 msec, p=0.006) daha biiyik bulundu. Ejeksiyon fraksiyonu ve ge¢ po-
tansiyel varliginin dahil edildigi cok degiskenli analiz QTd-V nin ventrikiiler takiaritmilere duyarli
hastalari belirlemede bagimsiz bir faktor olmadigini gosterdi.

Sonug: Artmis QTd-V tek basina reentran ventrikler takiaritmilere duyarlilikla ilintili olsa da, ge¢
potansiyeller ve sol ventrikiil ejeksiyon fraksiyonu hesaba katildiginda ilave tanisal bilgi saglama-
dig1 goziikmektedir.

Anahtar sézclkler: QT dispersiyon, ventrikiiler prematiire atim, elektrofizyolojik calisma

xperimental studies have provided powerful evidence of the dispersion of

myocardial recovery times for the occurence ventricular arrhytmias (1-4).

Measurement of the variability in QT interval duration among the differ-

ent leads of the standard 12-lead electrocardiogram (ECG) (i.e., QT dispersion)

has been proposed as a noninvasive method for detecting the inhomogenity of
ventricular recovery times (5-9).

Observations have related an increase in QT dispersion on the surface ECG

to increased risk of clinically important ventricular arrhythmias (10-14). Useful
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prognostic value of abnormally increased QT dispersion
has been found in patients with acute myocardial infarc-
tion (10), cardiomyopathy (11), the long QT syndrome
(10,15), drug induced torsades de pointes (16) and sudden
cardiac death (17).

The presence of late potentials on the signal-averaged
ECG (6,18,19,20,21,22) and abnormal left ventricular
ejection fraction ( LVEF) (23) also have been associated
with an anatomic substrate for reentrant ventricular ar-
rhythmias and inducible ventricular tachycardia (VT) at
electrophsiologic study (EPS).

There are only several reports studying the clinical sig-
nificance of QT interval dispersion measured in spontane-
ous ventricular beats (QTd-V) (24-26) showing significant
relationship between QTd-V and the risk of arrhytmic
events.

The present study was designed to examine relation of
measures of precordial QT dispersion in premature ven-
tricular beats and inducible ventricular arrhytmias and the
independence of these findings from late potentials and
ventricular function.

Materials and Methods

Patients who underwent electrophysiologic testing be-
cause of symptomatic ventricular arrhythmia at our center
were enrolled into the study. The study group consisted
of 34 patients (21men, 13 women) who had premature
ventricular beats on a 12-lead standard ECG and signal
averaged ECG’s before electrophsiologic study. The mean
age of the patients was 54 years.

Electrocardiography

Standard ECG’s were recorded with a 12-channel ECG
recorder at a paper speed of 25mm/sec. QT interval, QT
dispersion, QRS complex duration, QTd-V and duration
of the QRS complex of ventricular extrasystole measured
manually. The QT intervals were measured from the onset
of the QRS complex to the end of the T wave by means of
tangential method. When U waves were present, the QT
interval was measured to the nadir of the curve between
T and U waves, also with the aid of tangential method.
The QRS complex duration of normal and ventricular
premature beats were measured from the begining of the
QRS complex to its end. QTd-V was defined as differ-
ence between the maximum and minimum QT interval
measured in ventricular premature beats across the 12-lead
ECG. A minimum 10-leads was required for QTd-V to be
calculated. Index of prematurity of VPBs was obtained by
dividing the coupling interval time of ventricular prema-
ture beat (VPB) by the QT interval duration of preceeding

normal beat.

Signal averaged ECG

After careful preperation of the skin and with the pa-
tient lying quietly in the supine position, three orthogonal
X,Y and Z leads were acquired with an operator selected
template at a frequency of 2000 Hz. Digital filtering was
performed on avereged, orthogonal-lead complexes with a
fourth-order 40 to 250 Hz bandpass bidirectional digital
filter. Late potentials were defined as present when the fil-
tered vector QRS duration was >114 msec and either the
root-mean square voltage of the terminal 40 msec of the
vector QRS was < 20 muV or the low-amplitude signal
was > 38 msec.

Electrophysiologic study

Electrophysiologic testing included programmed ven-
tricular stimulation using up to three extrastimuli and two
basic drive cycle lenghts (600 and 400 ms) from the right
ventricular apex and outflow tract. Ventricular tachycardia
was defined as 1) sustained when its duration was >30s or
if defibrillation was required for its termination; and 2) as
non-sustained if it lasted >5 beats but <30s.

Statistical analysis

Data are expressed as mean value and standard devia-
tion. Paired and unpaired t tests were used for quantitative
data where applicable. The Pearson correlation coefficient
was used to estimate univariate correlations between the
variables. Logistic multible regression analysis was used to
evaluate the independent values of the different variables
in differentiating the patient groups with and without sus-
ceptibility to ventriclar tachyarrhyhtmias. Differences were
considered significant when p <0.05.

Results

Group characteristics

Clinical characteristics of the study population groups
relevant to the inducibility of VT at EPS are summarized and
compared in Table 1. Patients with positive EPS were slightly
older than those with negative EPS (57+ 15 vs 52+15 years,
p=0.37). There were no significant sex differences among the
groups. Patients with inducible VT were more likely to have
coronary artery disease or cardiomyopathy than those with
negative EPS. There were significant difference between the
patient groups in terms of the left ventricular ejection frac-
tion (%59+12 vs % 45+14 respectively, p=0.005).

QT measurement comparisons:

Table 2 summarizes and compares the resting electro-
cardiographic findings in two groups. QRS duration of the
patients with positive EPS was significantly greater than
that of the patients with negative EPS, but the QRS du-

ration of ventricular premature beat was not significantly

8 Dispersion of QT interval in premature ventricular beats is not an independent marker for inducible sustained ventricular tachycardia
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different between the groups. Patients with inducible ven-
tricular arrhythmias had a longer QT dispersion of normal
QRS complexes and ventricular premature beats (p=0.001
and p=0.006 respectively). The prematurity index did not
differ between the groups.

Signal averaged electrocardiogram measurements:

Table 3 summarizes and compares the signal averaged
ECG findings in the groups. The QRS duration of the pa-
tients with inducible ventricular arrythmias was significant-
ly longer (p=0.003). The presence of ventricular late po-
tentials were much more common in EPS positive patients
than EPS negative patients (20% vs 88%, p=0.002).

Regression analysis:

There were no significant correlation between EF and
QTd-V in EPS negative patients (r=0.13, p=0.9) or in EPS
positive patients (r=0.12, p=0.7). A correlation was found
between QTd-V and QTd in EPS positive patients ( r=0.7,
p=0.01) but no correlation was found in negative EPS pa-
tients (r=0.3, p=0.1). The relationship of QT-V dispersion to
the presence of late potentials and an abnormal LVEF who
underwent EPS is examined by logistic regression analysis.
Among these patients, QTd-V, late potentials (p=0.07) and
ejection fraction (p=0.3) were not independently associated
with susceptibility to ventricular tachyarrhythmias.

Discussion

The identification of patients who are at high risk for
ventricular tachycardia and sudden death is of great im-
portance. The strategies such as ventricular ectopic activity
and spontaneous arrhythmias can not effectively identify
subjects at high risk (27). The newer noninvasive methods
such as signal-averaged electrocardiography, heart rate vari-
ability and baroreceptor reflex sensitivity offer improved
risk stratification (28). However, the positive predictive ac-
curacy of each of these methods is still limited with regard
to identifying individual patients for therapeutic interven-
tions; it is possible that the combination of noninvasive
methods may result in better accuracy (29).

The present study demonstrates that prolonged QT
dispersion of normal and ventricular premature beats on
the standard resting ECG can identify patients with in-
ducible VT. These findings confirm the previous report
of Dabrowski that demostrate a sigificant relationship be-
tween QTd-V and risk of arrhyhmic events (24-26). These
observations are consistent with the hypothesis that QT
dispersion on the standard ECG is a marker of underlying
regional inhomogenity of ventricular repolarization that
can be associated with reentrant VT.

Difference from the previous studies from Dabrowski (24-
26) showing QT dispersion of ventricular premature beat is

Table 1. Clinical characteristics of the study patients

Negative EPS patients Positive EPS patients

(n=22) (n=12)
Age (yr) 52+15 57+15
Sex (male/female) 14/8 7/5
LVEF 59+12 % 45+14
CAD 2 (9.1%) 4 (33.3%)
HT 6 (27.3%) None
DCMP 3 (13.6%) 3 (25%)
VHD 4 (18.2%) None
ICMP 1 (4.5%) 5 (41.7%)
none 6 (27.3%) none

*Data are expressed as mean = SD

**CAD: coronary artery disease; DCMP: dilated cardiomyopathy; ICMP: ischemic
cardiomyopathy; EPS electrophysiologic study; HT: hypertension; LVEF: left
ventricular ejection fraction; VHD: valvular heart disease;

Table 2. Summary of electrocardiographic measurements

Negative EPS Positive EPS p
patients (n=22) patients (n=12)

QRS duration 99+6 147432 0.001
QT dispersion 41£15 7537 0.001
QTd-V 67+38 110£50 0.006
QRS-V 157436 163+30 NS
Prematurity 1.8+0.9 1.240.9 NS
index

*QTd-V, QT: dispersion of ventricular premature beat; QRS-V, QRS: complex
duration of ventricular premature beat; NS: non significant

Table 3. Signal avereaged ECG findings in patient groups

Negative EPS Positive EPS p
patients (n=22) patients (n=12)
LAS 32.7+17.8 65+25 0.006
QRS duration 112437 164+22 0.003
RMS 43.9+27.8 14.2+13 0.01
Late potentials 20% 88% 0.002

*LAS: low amplitude signal duration; RMS: root mean square voltage

an independent risk for arryhthmic events, the present study
demonstrates that QTd-V had a similiar accuracy compared
with that of other noninvasive methods used in previous stud-
ies for discriminating between patients with different suscep-
tibilities to ventricular tachyarrhythmias and does not provide

F.S.Ertas, C. Ozdol, T. Altin et al.
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additional independent diagnostic information. However,
measurament of QT dispersion is easy, inexpensive and non-
invasive but because measurement of QT interval and its dis-
persion are subject to introbserver and interobserver variabil-
ity (28,29) and the problems with identification of the end
of the T wave and as QTd-V is a dependent risk factor, the
measurement of QTd-V should not be included in the non-
invasive evaluation of arrhythmic risk.

Limitations
Our major limitations were small size of study popula-
tion and the inhomogenity of the study groups. Prospec-
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Kemik iligi onciillerinin ICAM-1 ekspresyonunda
TSH aracili IL-6 sekresyonunun onemi

Significance of TSH-mediated IL-6 secretion in expression of ICAM-1 on bone marrow precursors

E. Umit Bagriacik

Gazi Universitesi, Tip Fakiiltesi, Inmdinoloji Bilim Dali, Ankara e . . . , N
Amag: Bu calismada tiroid stimule edici hormonun (TSH) etkisi ile salgilanan IL-6'nin kemik iligi

oncil hucrelerinin ICAM-1 ekspresyonu Uzerindeki etkileri in vitro yontemlerle arastirildi. Ayrica,
stomal hiicrelerin varliginin, dnctillerin ICAM-1 ekspresyonuna olan etkileri incelendi.

Gereg ve Yontem: Fare femur ve tibiasindan elde edilen kemik iligi ncllerinin, kiiltiir ortamina
TSH ilavesine cevap olarak IL-6 salgiladigi ELISA yontemiyle arastirldi. IL-6 ilave edilen kiilturlerde
kemik iligi onctllerinin ICAM-1 ekspresyonu, akim sitometrik yontemle belirlendi. Stromal hiic-
relerin bulundugu kltiir ortaminda, lenfoid ve myeloid kékenli kemik iligi 6nctillerinin ICAM-1
ekspresyonunu saptamak i¢in de akim sitometrik yontemler kullanildi.

Bulgular: TSH varliginda, kemik ilgi hiicrelerinin 6nemli miktarlarda IL-6'in salgiladigi tespit edildi.
IL-6'in ICAM-1 ekspresyonunu kismen baskilayici bir etki gosterdigi izlendi. Stromal hiicrelerin
varliginda ise hem lenfoid hemde myeloid kemik iligi 6nctil hiicreleri Gizerindeki ICAM-1 ekpres-
yonunda, 6nemli derecede artis gozlendi.

Sonug: Bu sonuclarin 151g1 altinda, kemik iligi onciillerinin IL-6 salgilamasinda TSH'nin etkin ola-
bildigi sdylenebilir. Stromal hicrelerin varligi, hem lenfoid hemde myeloid 6nciillerin yiksek se-
viyelerde ICAM-1 eksprese edebilmeleri icin dnemli bir faktorddr. IL-6'nin ICAM-1 ekpresyonunu
baskilayici etkisi, stromal hiicrelerin yoklugunda ortaya ¢cikmaktadir. Bu durumda, ICAM-1 ekpres-
yonunun artisindan, stromal hiicreler tarafindan sagilanan diger biiyime faktorlerinin sorumlu
olabilecedi fikri 6ne ¢cikmaktadir.

Anahtar sézclkler: TSH, IL-6, kemik iligi, ICAM-1

Significance of TSH-Mediated IL-6 Secretion in Expression of ICAM-1 on Bone Marrow
Precursors

Aim: In this study effects of IL-6 secretion, which is mediated by thyroid stimulating hormon
(TSH), on ICAM-1 expression of bone marrow procursors were investigated in an in vitro culture
system. Additionally, ICAM-1 expression of bone marrow precursors was assessed in the presence
of stromal cells.

Materials and Methods: Bone marrow precursors which were isolated from tibia and femur were
treated with TSH. IL-6 secretion induced by TSH treatment was quantified using ELISA. Expression
of ICAM-1 on precursors which were stimulated with IL-6 was determined by flow cytometry.
Lymphoid and myeloid precursors were cultured in the presence of stromal cells as a feeder layer.
ICAM-1 expression was also determined by flow cytometry.

Results: Precursors secreted IL-6 at significant levels following TSH treatment. IL-6 which was
included in total bone marrow cultures in the absence of stromal cells suppressed ICAM-1 exp-
ression partially. However, lymphoid and myeloid precursors that were cultured in the presence
of stromal cells expressed ICAM-1 at higher levels in comparison to precursors that were cultured
in the absence of stromal cells.

Conclusion: TSH is an efficient hormone to induce IL-6 secretion from bone marrow precursors.
IL-6 suppresses ICAM-1 expression of bone marrow precursors if the cells are cultured in the ab-
sence of stromal cells. The presence of stromal cells in bone marrow cultures is a significant factor
Yazisma adresi for both lenfoid and myeloid precursors to be able to express ICAM-1 at high levels. Therefore,
other growth factors which are secreted by stromal cells may be responsible for the increased
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mis, oldukea karmasik olan diizenleyici mekanizmalar

sayesinde kontrol edilmektedir. Bu mekanizmalar ara-
sinda yer alan neuroendokrin etkilesimlerin direk veya
dolayli yollardan immiin sistem {izerindeki etkileri goste-
rilmistir (1). Tiroid stimule edici hormon (TSH), immiin
sistem hiicreleri tizerinde eksprese edilen reseptoriine bag-
lanarak, hiicrelerin immiinofizyolojik fonksiyonlarini de-
gistirebilmektedir (2, 3); ya da immiin sistem hiicrelerinin
koken aldig1, hematopoetik sistemin lenfoid ve myeloid
kokenli 6nciilleri iizerinde etkili olabilmektedir. Ornegin,
hematopoetik sistem hiicreleri {izerindeki reseptoriine bag-
lanan TSH’nun, tiimér nekroze edici faktor alfa (TNF),
interlokin 6 (IL-6 ) gibi sitokinlerin salgilanmasinda rol
oynadig, baglica gosterilen etkiler arasindadir (4, 5).

L . . o .
I mmiin sistem, pek ¢ogu heniiz tam olarak anlagilama-

Bir anlamda hematopoez, pluripotent kék hiicrelerin
bulundugu mikrogevredeki stroma elementleri adi verilen
diger hiicreler ile yapug: fiziksel etkilesimler sonucunda,
bilinen immiin sistem o6nciil hiicrelerinin farklilasmasini
iceren, dinamik bir siirectir. Bu siireg sirasinda, onciil hiicre-
lerin hayatlarini devam ettirmeleri ve farklilagma islemlerini
gerceklestirebilmeleri iin, sitokinler olmaz ise olmaz denile-
bilecek kadar 6nemli rol oynamaktadir (6). Kemik iliginde-
ki hiicresel etkilesimleri iceren molekiiler olaylar zincirinde
adezyon molekiillerinin 6nemli roller oynadig: bilinmekte-
dir. Myeloid ve lenfoid 6nciil hiicrelerin stroma elementle-
ri ile yapug hiicre-hiicre etkilesimleri adezyon molekiilleri
aracilify ile olmaktadir. Ayrica, bazi lenfosit 6nciillerinin ve
faklilasmalarini tamamlamis olan hiicrelerin hedef doku ve
organlara infiltrasyonu sirasinda adezyon molekiillerinin ge-
rekliligi defalarca gosterilmistir (7, 8).

ICAM-1 (intercelular adhesion molecule-1) bilinen
onemli adezyon molekiilleri arasinda yer almaktadir. Ligan-
di olan LFA-1’e (lymphocyte function-associated antigen-1)
baglanarak hiicre-hiicre kontaklarnin kurulmasinda etkili
olan ICAM-1’in, inflamatuar olaylarda lokosit gocii ve T
lenfositlerin antijen sunucu hiicreler ile yapugi kontaklar
gibi, bir ¢ok olayda 6nemli rol oynadig bilinmektedir (9).
Hiicre-hiicre ve hiicre-stroma kontaklarinin hematopoez re-
giilasyonunda olduk¢a 6nemli oldugu, ve ICAM-1’in de bu
olaylarda rol oynadig1 6ne stiriilmistiir (10).

TSH araciligy ile 6nciil hiicreler tarafindan salgilanan IL-
6’nin ICAM-1 ekspresyonu tizerindeki rolii hususundaki bi-
gilerin literatiirdeki eksikligi géze carpmaktadir. Bu nedenle
bu ¢alismanin amaci, TSH nun etkisiyle kiiltiirlerde salgila-
nan IL-6’nin, kemik iligi hiicreleri tarafindan ekprese edilen
adezyon molekiillerinden ICAM-1 iizerindeki etkilerinin
incelenmesi ve stromal hiicrelerin varliginda kiiltiirii yapilan
myeloid veya lenfoid kokenli 6nciil hiicrelerin ICAM-1 ekp-
resyonunundaki etkilerinin aragtirilmasidir.

Gereg ve yontem

Kemik iligi hlicrelerinin hazirlanmasi

Kemik iligi, daha 6nceden yayinlanmig literatiirde (4)
belirtildigi gibi hazirlandi. Ozet olarak, steril kosullarda,
8-10 hafta yasinda Balb/c farelerin femur ve tibiasi, kes-
kin makaslar yardimiyla kas dokusu temizlendikten sonra,
her iki ucundan kesilerek acildi. Ucunda 25G igne olan
bir enjektor yardimiyla, besi yeri piiskiirtiilerek yaraulan
basing ile ¢ikartulan kemik iligi, icinde besi yeri bulunan
steril plastik Petri kaplarinda (Fisher Scientific, Dallas, TX,
USA) toplandi. Kemik iligi hiicrelerini igeren besi yeri,
1200 rpm hizla santrifiij edilerek, deneylerde kullanilmak
tizere hazirlandu.

Kemik iliginin stroma ve lenfoid hiicrelerinin

ayristinlmasi

Stroma hiicrelerini ayirmak icin, ¢ikartulan kemik iligi
kiiltiir besi yerinde [%10 (v/v) fetal sigir serumu (FBS),
100 U ml™" penicillin, 100 pg/ml streptomycin, 2 mmo-
11" L-glutamine, and 5x10~° mol I"! 2-mercaptoethanol
iceren DMEM (kullanilan maddelerin hepsi i¢in Sigma-
Aldrich, St Louis, MO, USA)], 25 cm? kiiltiir flasklarinda
(Falcon, Lincoln Park, NJ, USA), 37 °C de %5 CO, igeren
inkiibatérde 24 saat inkiibe edildi. Bu siire icinde stroma
hiicreleri, kiiltiir flasklarinin tabanina yapisti. Yapigmayan
hiicreler ortamdan alinarak, flasklar 2 kez Phosphate buff-
ered saline (PBS) ile yikandi. Béylece kiiltiir flasklarinda
sadece tabana yapisan stroma hiicreleri kaldi. Flasklara
kiiltiir besi yeri ilave edilerek, hiicreler 48-72 saat inkiibe
edildi. 0.05% / 0.53 mM Tripsin / EDTA (Gibco, Grand
Island, NY, USA) kullanilarak toplanan bu hiicreler bazi
deneylerde, destekleyici veya besleyici (feeder layer) hiicrel-
er olarak kullanildi.

Stroma hiicreleri ayristirilan lenfoid ve myeloid kékenli
kemik iligi hiicreleri, akim sitometre yardimiyla, hiicre
ayirma (cell sorting) ydntemi ile saflastirildi. Lenfoid
kokenli 6nciilleri ayirmak icin hiicreler, fikoeritrin’e (PE)
bagli anti-fare CD45 antikoru (30-11, Pharmingen, San
Diago, CA, USA) ile isaretlendi. CD45 pozitif olan lenfoid
kokenli hiicreler kapilanarak (gated), akim sitometre ile
saflastirildi. Saflastirilan hiicrelerin >%99 oraninda CD45
icerdigi tespit edildi (bulgularda gosterilmiyor).

Huicre kiiltarleri

Total kemik iligi hiicreleri igin yapilan kiiltiirlerde,
hiicreler (5x10° hiicre/ml) kiiltiir besi yeri iceren 6 kuyulu
kiileiir plaklarinda (Falkon, Lincoln Park, NJ, USA), 37
°C’de 72 saat inkiibe edildi. Stromal hiicreler (5x10° hiicre),
24 kuyu igeren kiiltiir plaklarinda kuyulara yerlestirildikten
sonra 24 saat 37 °C'de inkiibe edildi. Bu siire icinde stromal
hiicrelerin kiiltiir plaklarinin tabanina yapismasi saglandi.
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Daha sonra tizerine taze besi yeri i¢inde lenfoid veya my-
eloid hiicreler ilave edildi. Lenfoid veya myeloid hiicreler
(1x10° hiicre/ml) stromal hiicrelerin iizerinde 72 saat 37
°C’de inkiibe edildi. Kiiltiir ortamina, 107 M, 10 ve 10"
M recombinant insan TSH’nu (Sigma-Aldrich, St Louis,
MO, USA), veya 10 ng/ml recombinant fare IL-6’st (R&D
Systems, Minneapolis, MN, USA ) ilave edildi. Istenilen
stireler sonunda kiiltiir siipernatanlari, sitokin salgisinin
tespiti icin kullanildi veya daha sonra kullanilmak tizere

-70 °Cde dondurularak saklandi.

ELISA Yontemi

Kiiltiir siipernatanlarindan IL-6 tayini, fare IL-6 ELI-
SA kiti (R&D Systems, Minneapolis, MN, USA) kul-
lanilarak, tretici firmanin kit prospektiisiinde verdigi tali-
matlar dogrultusunda yapildi. Her bir 6rnek igin ¢ kuyu
kullanildi. Sonuglar ELISA okuyucusu (Molecular Devices,
Sunnyvale, CA, USA) kullanilarak 450 nmde kaydedildi.
Bulunan absorbans degerleri, Microsoft Excel programi
kullanilarak grafik haline getirildi.

Akim sitometre ile ICAM-1 ekspresyonu tayini

Kiiltiirii yapilan hiicrelerin ICAM-1 ekpresyonu igin,
PE isaretli anti-ICAM-1 (3E2), PE isaretli hamster IgG2b
izotip kontrol antikor ve FcR blokeri olan anti-CD16/
CD32 (2.4G2) (biitin antikorlar i¢in, Pharmingen, San
Diago, CA, USA) antikorlar: kullanildi. Kiiltiirii yapilan
hiicreler santrifiij edildi ve 100 pl boyama solusyonu (%1
FBS igeren PBS) iginde 1x10° hiicre iceren tiiplere 1 pg
anti-CD16/CD32 antikoru ileve edilerek 10 dakika oda
derecesinde inkiibe edildi. Daha sonra tiiplere 1 pg anti-
ICAM-1 antikoru eklendi ve +4 °Cda 30 dakika inkiibe
edildi. Hiicreler bir defa boyama soliisyonu ile yikandiktan
sonra %2’lik paraformaldehit solusyonu (Sigma-Aldrich,
St Louis, MO, USA) ile fikse edildi. Antikor ile boyanan
hiicrelerin ICAM-1 ekspresyonu, Coulter marka, EPICS
751 model, argon lazerli (Coulter Electronics, Hialeah,
FL, USA), CICERO system CYCLOPS software (Cyto-
mation, Inc., Fort Collins, CO, USA) iceren akim sito-
metrede okunarak kaydedildi.

Bulgular

Onciil biicrelerin IL-6 sekresyonuna TSH’nun et-
kileri: TSH nun kemik iligi onciil hiicrelerinden IL-6
salinmast tizerindeki etkilerini arastirmak icin, onciil
hiicreler, TSH’nun farkli konsantrasyonlarinin varliginda,
in vitro ortamda kiiltiir edildi. Kontrol hiicre kiiltiirleri
TSH igermedi. Kiltiir siipernatanlari toplanarak, ELISA
yontemi ile IL-6 tayini yapildi. Sekil 1, TSH varliginda
oncil hiicreler tarafindan salgilanan IL-6 mikrarlarint gos-
termektedir. TSH icermeyen kontrol kiiltiirlerde kayda
deger IL-6 salgist olmadi. Buna kargin, TSH ilave edilen

= 200

=

E 150

=

G

= 100 -

s

=L

-

.

= f +——
i 107 0% 1M
TEH Konsantrasyomnu (M)

Sekil 1. TSH varliginda inklibe edilen kemik iligi hiicreleri tarafindan
salgilanan IL-6 miktarlar
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Sekil 2. IL-6'nin, kemik iligi (Ki) 6nciil hiicrelerinin ICAM-1 ekpresyonu
lizerine etkisi. Kiltlr 6ncesinde ve IL-6 iceren kiltlr ortaminda, kaltir
sonrasinda, hiicreler PE isaretli ICAM-1 antikoru veya PE isaretli izotip
kontrol antikor ile boyandi.

kiiltiirlerde, hiicreler 6nemli miktarda IL-6 salgiladi. IL-6
salgisi, TSH konsantrasyonuna bagli olarak, doza-bagimli
bir sekilde artt ve azaldi Maksimum IL-6 salgist (182
+ 10.85 pg/ml), 10° M TSH igeren kiiltiir ortaminda
saptandi. 107 M ve 10" M TSH iceren kiiltiirlerde ise,
sirastyla 95.38 + 4.65 pg/ml ve 118.4 + 6.2 pg/ml IL-6
salgilandig tespit edildi. Bu sonuglardan anlagildigs gibi,
TSHR’niin TSH tarafindan uyarilmasi sonucunda, kemik
iligi hiicreleri IL-6 sentezleyerek salgilamaktadir. TSH’nun,
IL-6 salinmasi tizerindeki etkisi, TSH konsantrasyonuna
bagimlidir. Dolaystyla IL-6 salgilanmasi optimal TSH
konsantrasyonuna bagli olarak kontrol edilmektedir.
Onciil hiicrelerin ICAM-1 ekspresyonuna IL-6’nin
etkisi: IL-6'nin kemik iligi hiicreleri tizerindeki ICAM-1
ekspresyonuna olan etkisini arastirmak igin, total kemik
iligi hiicreleri (lenfoid ve myeloid kékenli kemik iligi 6n-
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Sekil 3. Kiltiir ortaminda Stroma hiicrelerinin varhi@inin, kemik iligi (Ki)
lenfoid kokenli dncil hiicrelerinin ICAM-1 ekpresyonu tizerine etkisi. Stroma
hicrelerinin varliginda veya yoklugunda, kemik iligi lenfoid 6ncdlleri 72
saat sureyle kultur edildi. Kultir sonrasinda, hucreler PE isaretli ICAM-1
antikoru veya PE isaretli izotip kontrol antikor ile boyandi.
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Sekil 4. Kiltir ortaminda Stroma hiicrelerinin varhiginin, kemik iligi (Ki)
myeloid kokenli onciil hiicrelerinin ICAM-1 ekpresyonu Uzerine etkisi.
Stroma hicrelerinin varliginda veya yoklugunda, kemik iligi myeloid
onciilleri 72 saat sureyle kiltur edildi. Kiltlr sonrasinda, hiicreler PE isaretli
ICAM-1 antikoru veya PE isaretli izotip kontrol antikor ile boyandi

ciilleri), IL-6 igeren ortamlarda 37 °C de 72 saat kiiltiir
edildi. Hiicre kiiltiirlerine, 10 ng/ml IL-6 ilave edildi. IL-
6’nin hiicre kiiltiiri sirasindaki ICAM-1 ekspresyonu lize-
rindeki etkileri, kiiltiir yapilmadan 6nce hiicrelerin ICAM-
1 ekspresyonu degerleri ile karsilagtirildi. Kiltiir 6ncesi ve
sonrasinda toplanan hiicreler anti-ICAM-1 antikoru ile
isaretlenerek, analiz edildi. Kiiltiir 6ncesinde, onciil hiicre-
lerin %25 oraninda ICAM-1 eksprese ettigi saptandi (Sekil
2). IL-6 igermeyen kontrol kiiltiirlerde hiicrelerin ICAM-1
ekspresyonunda 6nemli bir degisim gozlenmedi. Buna kar-
sin 10 ng/ml IL-6 iceren kiiltiirlerde hiicrelerin ICAM-1
ekspresyonu azaldi (%13).

Myeloid ve lenfoid énciillerin ICAM-1 ekspresyonunun
regiile edilmesinde stromal hiicrelerin rolii: Stromal hiic-
relerin, lenfoid ve myeloid kokenli 6nciil hiicreler tizerindeki

ICAM-1 ekpresyonunda herhangi bir rol alip almadiklari-
nt arasturmak i¢in, myeloid ve lenfoid hiicreler saflastirildi.
Ayrnisurilan myeloid veya lenfoid onciiller, stromal hiicreler
iceren veya icermeyen ortamlarda 37 °C de 72 saat kiiltiir
edildi. Kiiltiir sonrasinda toplanan hiicreler anti-ICAM-1
antikoru ile isaretlenerek, akim sitometrede ICAM-1 ekp-
resyonu i¢in analiz edildi. Stromal hiicre icermeyen control
hiicre kiiltiiriinde lenfoid hiicreler, % 38 oraninda ICAM-
1 eksprese etti (Sekil 3). Buna karsin, stromal hiicreler ice-
ren kiiltiirdeki lenfoid hiicrelerin biiyiik bir ¢ogunlugunun
(%85) ICAM-1 esprese ettigi saptand1. Aynt deneyler myelo-
id onciil hiicreler i¢in yapildi. Stromal hiicrelerin varliginda,
myeloid hiicrelerin % 28 oraninda ICAM-1 ekprese ettigi
gozlendi (Sekil 4). Ancak stromal hiicre icermeyen ortamlar-
da, ICAM-1 ekpresyonu yok denecek kadar diisiik seviyelere
inerek % 7 olarak saptandi. Bu sonug, en azindan ICAM-1
ekpresyonunun regiilasyonunda, stromal hiicrelerin oynadi-
g1 roliin 6nemini ortaya koymaktadir.

Tartisma

TSH, tiroid hiicrelerini stimiile ederek, T3 ve T4 gibi
tiroid hormonlarinin sentezine ve salinimina yol acan bir
adenohipofiz hormonudur (1). TSH’nun bu gorevi disinda
rol oynadigi mekanizmalarin varligi kismen gésterilmistir.
TSH’nun immiin sistem (2) ve hematopoetik sistem (4, 5)
hiicreleri tizerinde etkileri oldugu bildirilmistir. TSH resep-
torit (TSHR) tastyan bu hiicrelerin TSH ile uyarilmalar
sonucunda verdikleri yanit, biitiin hiicre tipleri icin genel-
lenebilen bir yanit degildir. Ornegin, TSH reseptorii tastyan
dalak dendritik hiicrelerinin TSH ile direk olarak uyarilmast
sonucunda, hiicrelerin fagositoz yeteneginin artug bildiril-
mistir (2). Ayni ¢alismada, dendritik hiicrelerin Zymosan'a
karsi olusturdugu immiin yanitlarda, ortamda TSH bulun-
mast IL-1B ve IL-12 salgisint arttrict yonde bir etki goster-
mis, ancak TNF-o ve IL-6 salgisini etkilememistir (2). Buna
karsin yapilan diger bir calismada, kemik iligi onciilleri TSH
ile direk olarak uyarilirsa, TNF-ou ve IL-6 salgisi belirgin
olarak artmaktadir (4). Bu arastirma sonucunda da benzer
sonuglar elde edildi. Dolayisiyla daha 6nceden yayinlanmig
literatiirdeki ¢alisma sonuglari, bu aragtirmanin sonuglar
ile uyum icinde bulunmaktadir. Yukarida belirtildigi gibi,
TSH’ya kargi farkli hiicre guruplar: biribirinden farkli, hatta
zit yanitlar olusturabilmektedir. Bunun nedeni heniiz anla-
stimig degildir.

Bu calismada da gosterildigi gibi, in vitro ortamda TSH
kemik iligi onciil hiicrelerini uyararak IL-6 salinimina yol
acmakreadir. TSH nin IL-6 salgisi tizerindeki maksimum etki
gosterdigi doz 10” M olarak saptanmistir. Ancak bu deger
mutlak bir deger olarak kabul edilmeyebilir. Yani deneysel
kosullara ve kullanilan parametrelere gore degiskenlik gos-
terebilir. Ornegin, kiiltiirlerde kullanilan hiicre sayisina, se-
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cilen fare tiiriine veya hiicrelerin inkiibasyon siiresine gore
degisebilir. Bu ¢alismada kullanilan TSH, rekombinant ola-
rak sentezlenmis olan insan TSHdur. Rekombinant insan
TSH’nunun, farelerde de etkili oldugu bilinmekeedir (2).
Insan, sigan ve fare TSH genleri arasinda biiyiik benzerlikler
oldugu bilinmekeedir (11). Dolayisiyla, genetik yapida goz-
lenen yiiksek orandaki benzerlik, hormonun tiirler arasinda
fonksiyonel olabileceginin bir isaretidir.

TSH uyarimina bir yanit olarak salgilanan IL-6, tek
bagina ICAM-1 ekspresyonunu arttrict yonde bir etki gos-
termedi. Tam aksine, IL-6 tek bagina uygulandigi zaman
ICAM-1 ekspresyonunu baskilayici bir etki gosterdi. Ancak
in vitro kosullar altnda ortaya ¢ikan bu durum, iz vive ko-
sullarda gerceklesmeyebilir. Nitekim, in vivo kosullara daha
yakin bir deney ortami yaratmak amaciyla stromal hiicre-
ler feder layer (besleyici ve destekleyici) olarak kullanildig
zaman, hem lenfoid hemde myeloid hiicrelerin ICAM-1
ekspresyonunda 6nemli bir arts oldu. Stromal hiicreler,
in vitro kosullar altnda, serum iceren besi yerinde, her-
hangi bir uyar1 olmaksizin devamli olarak IL-6 salgilama
ozelligi tasimaktadir (12). Bu nedenle stromal hiicrelerin
varliginda ICAM-1 ekspresyonunda gozlenen arus, direk
olarak IL-6 ile iliskilendirilemez. Ciinkii IL-6 tek bagina
ICAM-1 ekspresyonunu baskilamaktadir. Bu durumda
akla ilk gelen agiklama, stromal hiicrelerin IL-6 disininda
salgiladiklari diger biiytime faktorlerinin sinerjik etkisidir.
Nitekim stromal hiicrelerin bir ¢ok biiytime faktoriinii
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Ekstratestikuler varikosel erkeklerin yaklasik %15'inde ortaya ¢ikan sik bir durumdur. Buna karsin
intratestikuler varikosel son derece nadir bir antitedir. Biz, ekstratestikller varikoselin eslik ettigi
intratestikuler varikosel olgusunun ultrasonografi bulgularini sunuyoruz.

Anahtar sozciikler: varikosel; testis; ultrasonografi; Doppler ultrasonografi

Extratesticular varicocele is a common condition, occurring in approximately 15% of males. How-
ever, intratesticular variocele is an extremely rare entity. We report the ultrasound findings in a
patient with intratesticular varicocele with concomitant extratesticular varicocele.

Key words: varicocele; testis; ultrasonography; Doppler ultrasonography

kstratestikiiler varikosel pleksus pampiniformis venlerinin ¢apinin 2
mmden genis olmastyla karakterize, erkeklerin yaklagik %15’inde goriilen
klinik bir antitedir. (1,2). Intratestikiiler varikosel ise testis ici venlerin
dilatasyonu ile kendini gosteren, semptomatik popiilasyonun %2’sinden azin-
da goriilen oldukea nadir bir patolojidir. Ayni tarafta genellikle ekstratestikiiler
varikosel eslik eder. Intratestikiiler varikoselin nedeni ve klinik 6nemi heniiz ke-
sin agiklanamamustir (3). Intratestikiiler varikosel, ultrasonografi (US) ve renkli
Doppler ultrasonografi (RDUS) ile kolaylikla tespit edilebilir. RDUS 6zellikle

diger kistik testis i¢i patolojilerinden ayriminda énemlidir (1).

Olgu sunumu

Yirmi iki yaginda erkek hasta sol hemiskrotumda agr1 ve infertilite sikayeti ile
hastanemize bagvurdu. Fizik incelemesinde her iki testis intraskrotal yerlesimli
olup solda tigiincii derecede varikosel belirlendi. Tam kan ve biyokimya tetkikle-
ri normal sinirlarda olan olgunun spermograminda oligospermi saptandi. Skrotal
US ve RDUS incelemeleri hasta sirtiistii pozisyonda yatarken, istirahatte ve Valsal-
va manevrast sirasinda yapildi. Gri skala US incelemesinde her iki testis boyutlari
yaklasik esit ve normal sinirlarda 6lgiildii. Sol testis komsugunda pleksus pampi-
niformis venlerine ait, en genis yerinde 4.9 mm &l¢iilen hipoekoik tiibiiler yapilar
kaydedildi. Ayrica sol testis parankimi icerisinde 6zellikle mediastinum testiste, en
genis yerinde 4 mm o6l¢iilen, hipoekoik tiibiiler yapilar saptandi (Resim1). Renkli
Doppler US incelemede, sol testis komsulugundaki geniglemis venlerle birlikte
mediastinum testisteki hipoekoik tiibiiler yapilar icerisinde Valsalva manevrasi si-
rasinda belirginlesen ve tersine dénen vendz akim ornekleri izlendi. Valsalva ma-
nevrasindan hemen sonra bu vendz yapi 6rneklerinin normale dondiigii saptandu.
Power Doppler US'de Valsalva manevrast sirasinda belirginlesen venoz yapilar gos-
terildi (Resim 2).
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Resim 1. Gri skala US incelemesinde sol testis parankimi icinde,
hipoekoik tiibiiler yapida, genislemis intratestikiiler ven (ok) ve testis
disinda genislemis pleksus pampiniformis venleri (*¥) izZlenmektedir.

Tartisma

Intratestikiiler varikosel semptomatik popiilasyonunun
%2’sinden azinda gorillen oldukea nadir bir antitedir (3).
Nedeni ve klinik 6nemi heniiz net olarak agikliga kavugma-
mis olmakla birlikte intratestikiiler varikoselin patogenezinin
ekstratestikiiler varikosel ile benzerlik gosterdigi diistiniilmek-
tedir (1,3). Bu nedenler arasinda internal spermatik, kremas-
terik, ve vazal venlerde kapak yetersizligi veya yoklugu; venoz
kompresyon veya basing farkliliklar: sayilabilir (4).

Ekstratestikiiler varikosel yaklasik %85 oraninda sol taraf-
ta gorilir. Bilateral varikosel goriilme sikligr %10°dur (1,5).
Siklikla sol tarafta izlenmesinin nedeni bu tarafta testikiiler
venin daha uzun olmasi ve sol renal vene girerken agilanma-
s1, sol testikiiler arterin veya agir1 genislemis sigmoid kolonun
testikiiler veni baskilamasidir (2). Intratestikiiler varikosel de
daha ¢ok solda gozlenir. Siklikla ayni tarafta ekstratestikiiler
varikosel eslik eder (6). Ancak Das ve arkadaslarinin yapug:
calismada olgularin yarisinda nedeni tam agiklanamayan bir
sekilde izole sag intratestikiiler varikosel bildirilmistir (3).
Bizim olgumuzda sol tarafta ekstratestikiiler varikoselin eslik
ettigi intratestikiiler varikosel saptanmustir.

Intratestikiiler varikoselin en stk semptomu testikiiler
agridir. Bunun nedeninin vendz konjesyon ve venlerdeki
dilatasyona bagli tunika albugineanin gerilmesi olabilecegi
disiintilmektedir (2). Intratestikiiler varikoselin, ekstra-
testikiiler varikosel gibi infertiliteye yol acabilecegi bildi-
rilmistir. Ozellikle bilateral ve ekstratestikiiler varikosel ile
birliktelik gosteren olgularin semen analizleri bunu des-
teklemektedir (3,7). Bizim olgumuzun semen analizinde
oligospermi gosterilmistir.

Intratestikiiler varikoselin US bulgulari ilk kez Weiss
tarafindan iki olguda tanimlanmugstr (5). Ultrasonografi-
de, testis parankimi icerisinde diiz veya kivrintlt bir gekil-
de seyir gosteren ve mediastinum testisten perifere dogru

Resim 2. Power Doppler US incelemesinde Valsalva manevrasi sirasinda
belirginlesen intratestikiler (ok) ve ekstratestikiler (*) venoz yapilar
izlenmektedir.

uzanan veya subkapsiiler yerlesimli hipoekoik tiibiiler ya-
pilar saptanmaktadir (1,5). Literatiirde intratestikiiler ven
capinin 2 mm’nin tizerinde oldugu bildirilmekle birlikte
son yayinlarda 2 mm'den daha ince venlerde de reflii ola-
bilecegi bildirilmis, ayrica bazi olgularda subkapsiiler lo-
kalizasyonlu venlerin mediastinum testis bélgesindekilere
oranla daha genislemis olabilecegi saptanmistir (7). Bizim
olgumuzda mediastinum testisten perifere dogru uzanan,
caplari 2 mm’nin {izerinde intratestikiiler venler izlendi.

Skrotum RDUS incelemesi ayakta veya sirtiistii pozis-
yonda yatarken yapilabilir. Hasta hem istirahatte hem de
Valsalva manevrasi sirasinda degerlendirilmelidir (1). Ol-
gumuzda oldugu gibi, intratestikiiler yerlesimli hipoekoik
tibiiler yapilar icerisinde Valsalva manevrasi ile tersine dé-
nen ve giiclenen vendz akim 6rneklerinin manevra sonra-
sinda normale donmesi tani koydurucudur.

Gri skala US incelemesinde intratestikiiler varikosel ile
bazi patolojiler karisabilmektedir (8). Ozellikle rete testis
dilatasyonu 6nemlidir. Rete testis mediastinum testis ige-
risindeki seminifer tiibiiliislerin birlesmesinden olugmak-
ta ve normalde gri skala incelemesinde goriilmemektedir.
Bu yapilarin dilatasyonu intratestikiiler varikoselde oldugu
gibi testis icinde hipoekoik, tiibiiler yapilarin izlenmesine
neden olabilir. RDUS incelemesinde, bu tiibiiler yapilar
icinde akim saptanmamasi tani koydurucudur. Ayirici ta-
nida diistiniilmesi gereken diger patolojiler nadiren sapta-
nan intratestikiiler kist, hematom, fokal enfeksiyon ve kis-
tik intratestikiiler neoplazmlardir (2).

Sonug olarak, intratestikiiler varikosel US ve RDUS in-
celemeleri ile tanist kolaylikla konulabilen nadir bir venoz
patolojidir. RDUS incelemesi, intratestikiiler varikosel ile
diger kistik intratestikiiler patolojilerin ayici tanisinda ol-
dukca etkindir.

C. Senyiicel, B. Degirmenci, A. Er ve ark.

17



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2006; 59(1)

Kaynaklar

1.

Yanik B, Conkbayir I, Uzunkulaoglu T ve ark. Intratestikiiler
varikosel: gri skala ve renkli Doppler US bulgulari. Tani Girisim
Radyol 2002; 8: 261-264

Mehta AL, Dogra VS. Intratesticular Varicocele. J Clin
Ultrasound 1998; 26: 49-51

Das KM, Prasad K, Szmigielski W et al. Intratesticular varicocele:
evaluation using conventional and Doppler sonography. Am J
Radiol 1999; 173: 1079-1083

Shafik A, Moftah A, Olfat S et al. Testicular veins: anatomy and in
varicocelogenesis and other pathologic conditions. Urology 1990;

35:175-182

Weiss AJ, Kellman GM, Middleton WD et al. Intratesticular
varicocele: sonographic findings in two patient. Am J Radiol
1992; 158:1061-1063

Williams DL, Cunningham ME. An uncommon finding: The
intratesticular varicocele. ] Diagnos Med Sonog 2002; 18:31-34

. Atasoy C, Fitoz S. Gray-scale and color Doppler sonographic

findings in intratesticular varicocele. J Clin Ultrasound 2001; 29:
369-373

Brown DL, Benson CB, Doherty FJ. Cystic testicular mass caused
by dilated rete testis: sonographic findings in 31 cases. Am J
Radiol 1992; 158:1257-1259.

18

intratestikiiler varikosel olgusu: ultrasonografi bulgular



DAHILI BILIMLER / MEDICAL SCIENCES

Olgu Bildirisi / Case Report

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2006; 59:19-22

Treacher Collins Syndrome associated with foot
deformity and genital anomalies
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Treacher Collins syndrome (TCS) is a rare syndrome also known as mandibulofacial dysostosis. It
mainly affects facial morphology and therefore, most reports have focused on the facial features
of this syndrome. This is the first report of a newborn with typical features of TCS having micrope-
nis, cryptorchidism and metatarsus adductus deformity.

Key words: Metatarsus adductus deformity, micropenis, Treacher Collins syndrome

Treacher Collins sendromu, mandibulofasiyal disostozis olarak bilinen nadir bir sendromdur.
Sendrom baslica yiiz morfolojisini etkiler. Treacher Collins ile ilgili yayinlarin cogu sendromun fa-
siyal 6zelliklerine odaklanmistir. Bu yazida mikropenis, kriptoorsidizm ve metatarsus adduktus
deformitesine sahip Treacher Collins sendromlu bir yenidogan sunulmustur.

Anahtar sézclikler: Metatarsus adduktus deformitesi, mikropenis, Treacher Collins sendromu

reacher Collins syndrome is an autosomal dominant genetic disorder and

affects mainly the head and face. The incidence is estimated to range from

1 in 40 000 to in 70 000 live births. The patients with TCS have usually
characteristic bilateral facial anomalies (1). This article reports a case of Treacher
Collins syndrome with the presence of genital anomalies and foot abnormality
that has not been previously described clinically in this disorder.

Case Report

Sixteen hours old, full term male newborn was referred to our clinic because of
a distinctive facial appearance. He was the first child born to a 23-year-old woman.
Both parents were normal, and there was no family history of congenital defects,
especially facial anomaly. The parents were first cousins. The antenatal period of
the mother and delivery had been uneventful. The baby was delivered by sponta-
neous vaginal way. On physical examination, he weighed 2300 g (< 5%), he was
44 cm in height (< 5%) and his head circumference was 34.5 cm at birth (25%).
He was considered to be small for gestational age. He had a triangular face, and
long and thin hairs. There were hypertelorism (interpupillary distance was 5 cm,
>97%) and proptosis. His palpebral fissures were downslanted. Malar region was
hypoplasic. There were sparse eyelashes. His ears were dysplastic, small (2 cm, <
3%), and low-set. External auditory canals were atretic, therefore ear membranes
could not be seen. He had also micrognathia (Fig. 1, 2).

Apart from his facial defects, he had cryptorchidism on the left, micropenis
(penile length was 0.5 cm, < 10 %, normal age matched penile length 2.5-5 cm)
and metatarsus adductus deformity in both feet (Fig. 3). All the other system
examinations were normal. Chromosomal analysis revealed no abnormality.
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Figure 1. Typical facial appearance of Treacher Collins syndrome from
the front.

A -

Figure 2. Typical facial appearance of Treacher Collins syndrome from the site.

The patient was investigated for additional anoma-
lies. Abdominal and transfontanel ultrasonography, and
echocardiography were normal. Cranial MRI was per-
formed for evaluation of the additional brain anomalies,
however no abnormality was found. Bilateral unpneuma-
tized mastoid bones and stenotic external auditory canals

were observed on temporal CT (Fig. 4).

The patient was discharged at 10 days of age and came
to control 2 weeks later. The parents said that he did not
have any problem and his physical examination revealed
no abnormality. During this two weeks period, he did not
gain weight. Parents were educated about feeding and he
was given a control appointment 1 month later. Since the
patient did not show up at the appointment we called the
parents who said that the patient was unexpectedly found

dead at his bed after feeding.

Figure 4. Bilateral unpneumatized mastoid bones on temporal CT.

Discussion

Treacher Collins syndrome is rare. The main features
are symmetrical facial abnormalities consisting of mal-
formed ears, malar hypoplasia, coloboma of the lateral part
of the lower lid, mandibular hypoplasia, cleft palate and
conductive hearing loss. In cases with full expression of
the syndrome, TCS can be diagnosed easily on the basis
of the clinical appearance. However, there are a few syn-
dromes with similar clinical manifestations such as Nag-
er syndrome, Goldenhar’s syndrome, Miller’s syndrome
(digit and limb abnormalities, and acrofacial dysostosis),
and Hutterite mandibulofacial dysostosis. Especially,
Nager syndrome should be distinguished because geni-
tal anomalies and foot abnormalities may accompany in
these patients. The thumbs are hypoplastic or absent, the
radius and ulna may be fused or there may be absence or
hypoplasia of the radius and/or one or more metacarpals in
this syndrome. Lower lid colobomas are rarer, cleft palate is
more frequent, and the mandible is more severely retarted
in growth than TCS (2). Since no limb abnormality was
found in our patient, we considered that a diagnosis of
Nager syndrome is unlikely.

TCS is caused by haploinsufficiency of the TCOF1
gene. TCOF1 gene affects facial development. The TCS
locus has been mapped to chromosome 5q31.3-32. The
TCOF1 gene contains 26 exons and encodes a 1411 ami-
no acid protein named treacle. In the TCOF1 gene 51
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mutations have been identified. Most of these mutations
are insertions or deletions, which result in an introduction
of a premature termination codon into the reading frame.
About 40% of the cases have a previous family history.
60% of cases possibly arise as a result of de novo mutations
(3). All Treacher Collins patients and their families should
be evaluated to determine if the disease has been caused
by inheritance of a family trait or as a result of a spontane-
ous gene mutation (4, 5). Unfortunately, genetic evalua-
tion and careful prenatal screening of these patients have
been accomplished extremely rare. Linkage analysis can be
used to identify affected individuals even in the absence
of clinical and radiological evidence of TCS. Marres et al
(1) reported that the diagnosis of TCS could be made in
13 persons after clinical examination. In addition to the
13 persons with TCS, gene linkage studies showed positive
linkage to chromosome 5q32-33.2 in three persons with
clinical nonpenetrance. Since linkage analysis can not be
performed in our city, we could not perform gene analysis
in both patient and his parents. There was not any facial
abnormality in family history, however it is known that if
only minor stigmata are present as in some cases, diagnosis
becomes more difficult. In this situation, diagnosis is de-
termined by gene analysis.

The most common abnormalities recognizable radio-
logically are zygomatic arch and mandibular hypoplasia in
the TCS. These findings are useful to confirm the diagnosis
in some cases if only minor stigmata are present. Jahrsdo-
erfer et al (6) reported that there were three radiographic
findings noted on CT scanning that made the TCS group
unique and separated them from nonsyndromic patients
with microtia and aural atresia. First, there was absence of
mastoid pneumatization. In no patient with this syndrome
was the mastoid bone found to be pneumatized. Second,
there was ossicular dysjunction. The third finding was a
commonly seen bony cleft in the lateral aspect of the tem-
poral bone just anterior to the mastoid. In our case, tem-
poral CT demonstrated bilateral unpneumatized mastoid
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bones and stenotic external auditory canals. There was no
ossicular dysjunction and no bony cleft.

The complications of this syndrome include respira-
tory difficulties (upper airway obstruction, obstructive
sleep apnea) due to midface and mandibular hypoplasia
and feeding difficulties in the newborn period. Breathing
problems can occur at birth and during sleep when the
base of the tongue obstructs the small hypopharynx (7).
In our case, infant was unexpectedly found dead in his crib
at home of apparent clinical stability before death. It was
learnt that he was stabile clinically before death. Although
autopsy report would be very useful to diagnose the reason
of the death, autopsy could not be performed. Death was
considered most likely due to airway obstruction related to
mandibular hypoplasia.

Treacher Collins syndrome mainly is characterized by
facial abnormalities. The cases reported in the literature
who had typical facial abnormality together with the other
abnormalities were rare. Robb et al (8) reported a case with
tracheo-oesophagial fistula, rectovaginal fistula and anal
atresia. Hansen et al (9) reported a severely affected case
with arhinia and uveal colobomas together with almost ab-
sent ears. In one case, a patient with TCS and dermatomy-
ositis was reported (10). Bruni et al (11) used genotyping
with flanking DNA markers to ascertain Treacher Collins
Franceschetti syndrome (TCOF1) in a subject affected by
tetralogy of Fallot and cryptorchidism. They found cardiac
malformation and cryprorchidism unrelated with TCS in
this patient. Since genetic evaluation was not available, we
could not evaluate the relation of anomalies present in our
patient with TCS.

This article reports a case of Treacher Collins syndrome
with the presence of genital anomalies and foot abnormal-
ity, which are possibly coincidental symptoms, however
have not been previously described clinically in this syn-
drome.
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Primary pulmonary hypertension is a rare disease with an ominous prognosis for which new
therapeutic options are being developed. Recently, there have been case reports indicating that
sildenafil may be of benefit in short to midterm follow up. However, long term clinical data of
sildenafil in primary pulmonary hypertension patients is lacking. We report a patient with primary
pulmonary hypertension treated with sildenafil 200 mg/day for 50 months with a sustained
clinical response.

Key words: sildenafil, pulmonary hypertension

Primer pulmoner hipertansiyon, nadir, kot seyirli tedavisi icin yeni ilaclarin gelistirilmeye calisil-
did1 bir hastaliktir. Son zamanlarda tedavide kisa ve orta donemde sildenafilin olumlu etkilerini
bildiren yayinlar ctkmaya baslamistir. Ancak primer pulmoner hipertansiyonda sildenafilin uzun
doénem etkinligine dair veri bulunmamaktadir. Primer pulmoner hipertansiyon tanisyla 200 mg/
gun sildenafil ile 50 ay boyunca basarili bir sekilde tedavi ettigimiz hastamizi takdim ediyoruz.

Anahtar sézclkler: sildenafil, pulmoner hipertansiyon

rimary pulmonary hypertension (PPH) is a rare disease with poor prog-
nosis. Despite improvements in treatment, mortality remains high and
research for newer therapies is on going.

Sildenafil (Viagra, Pfizer), a phosphodiesterase type 5 inhibitor (PDES5) that
is approved for erectile dysfunction, has recently been reported in case reports
and small series to be beneficial in patients with PPH (1-3). However, long term
efficacy data and controlled studies are lacking. We report a patient with PPH
who has maintained sustained improvement with sildenafil for 50 months.

Case report

In January 2001, a 31 year old male patient was referred to our clinic for
evaluation of progressively worsening effort intolerance for 2 years and recent
presyncope while driving. He complained of severe effort intolerance and cya-
nosis on exertion. The patient did not use illicit drugs or anorexic medications
to treat obesity known to cause pulmonary hypertension. His physical exami-
nation revealed slight jugular venous distention, a markedly accentuated P2, a
right ventricular S4, a grade 2/6 systolic murmur best heard over the tricuspid
area, tender hepatomegaly that was palpable 3-4 centimeters below the costal
arch, and clubbing. Chest X-ray (CXR) demonstrated marked dilation of the
pulmonary conus. An echo-doppler study revealed a dilated right ventricle (RV),
moderate to severe tricuspid regurgitation with an estimated systolic pulmonary
artery pressure of 90 mmHg, normal left ventricular size and function, and no
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Table 1. Initial, intermediate and long term follow-up echocardiographic data of the patient

Date Estimated PASP (mmHg) Tricuspid regurgitation RV dimension (cm)
January 2001 (Initial hospitalisation) 90 Moderate to severe 3.2
January 2002 (10" month of therapy) 65 Mild to moderate 3.0
May 2003 (26" month of therapy) 60 Mild 2.8
PASP: Pulmonary artery systolic pressure RV: Right ventricle
Table 2. Hemodynamic data: Initial and after 4 months of sildenafil treatment
PCWP (mmHg) PAP (mmHg) RVP (mmHg) RAP (mmHg) CO (L/min) PVR (dynes/sec/cm -5)
Initial 10 72/38/50 72/0/3 3 4.3 744
Fourth month 9 63/33/45 63/0/2 2 4.6 626

PCWP: Pulmonary capillary wedge pressure, PAP: Pulmonary artery pressure, RVP: Right ventricular pressure, RAP: Right atrium pressure,

CO0: Cardiac output, PVR: Pulmonary vascular resistance.

left to right shunt. A thorough diagnostic work-up was
performed to exclude secondary etiologies of pulmonary
hypertension, including arterial blood gas (ABG) analysis,
spirometric tests, V/Q scan, computed tomography of the
thorax, pulmonary artery computed tomography angiog-
raphy, HIV test, and immunological profile. Right heart
catheterisation coupled with oximetric analysis and an ad-
enosine reversibility test demonstrated no shunt, a pulmo-
nary capillary wedge pressure of 10 mmHg, a mean pul-
monary artery pressure of 50 mmHg, and no reversibility
with adenosine. Based on this evaluation he was diagnosed
with PPH and was felt to be New York Heart Association
(NYHA) Class III. Since epoprostenol is not marketed in
Turkey and recent case reports suggested beneficial clini-
cal outcomes (1) with sildenafil, it was elected to initiate
therapy with this drug. In March 2001, therapy was begun
with warfarin, digoxin (0.125 mg/daily), low dose nifed-
ipine (30 mg qd), and sildenafil up-titrated to an empiri-
cal dosage of 200 mg/daily, in addition to furosemide 40
mg/daily and 25 mg of spironalactone daily. The patient’s
clinical status improved to Class II over the ensuing several
months.

In July 2001, the patient was sent to the University of
California San Diego for further evaluation. The distance
walked in six minutes was 600 meters. Right heart cath-
eterisation demonstrated a mean pulmonary artery pres-
sure of 45 mmHg with a further reduction to 38 mmHg
in response to inhaled nitric oxide.

The patient remains stable with the following regimen
: Sildenafil 50 mg four times a day, spiranolactone 25 mg
daily, warfarin adjusted to maintain an INR 2-3, nifed-
ipine 30 mg daily. Arterial blood gases have also improved

during follow-up: His initial pO, was in the range of 55-
62 mmHg, and O, saturation was in the range of 89-92
% before treatment, at the end of 1 year therapy pO, in-
creased to the range of 65-70 mmHg and saturations in-
creased to 94-97 % range and remained stable thereafter.
Echo-doppler studies markedly improved during the fol-
low up (Tablel). A slight improvement was noted in the
right heart catheterisation data after 4 months of treatment
(Table 2). Repeat 6-minute walk was 590 meters in De-
cember 2003. He has not reported any side effects that are
attributable to his medications.

Discussion

In recent years, reports indicating beneficial effect of
sildenafil in treating PPH has increased significantly, dem-
onstrating a clinical or hemodynamic benefit mainly due
to relatively selective pulmonary vasodilatory properties.
Moreover, in a recent study sildenafil proved to be valuable
to further lower pulmonary artery pressure in PPH patients
when added to inhaled iloprost (3). Another recent study
demonstrated sildenafil to be beneficial, as an adjunct
therapy, for patients with pulmonary arterial hypertension
who deteriorated while on inhaled iloprost therapy (4). In
that study follow-up was up to 9-12 months and 9 of 14
patients received 25 mg sildenafil 3 times daily while 5 of
14 patients used 50 mg three times daily (4).

Sildenafil is proposed to have relatively selective pulmo-
nary vasodilator properties via the inhibition of phosphod-
iseterase type 5, an enzyme that is abundant in lung tissue
(5). The inhibition of phosphodiesterase type 5 causes in-
creased levels of cyclic guanosine monophosphate (cGMP),
which modulates pulmonary vasodilation.
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One might argue that the beneficial effect might be
due to nifedipine. However, a major benefit of nifedipine
would be unlikely since the patient was minimally respon-
sive to acute vasodilator testing. Moreover the dosages of
calcium antagonists that would be effective in PPH pa-
tients are higher than those generally used in treating hy-
pertension (6).

There have been several prior publications demonstrat-
ing sildenafil to be beneficial in PPH (1-4). However, they
generally report short to intermediate term follow-up. To
the best of our knowledge, the present case report is the
only one indicating sustained long term (50 months by
end of May 2005) benefit of sildenafil in treating PPH
with excellent tolerability. Randomized large scale studies
to further evaluate the efficacy and safety of sildenafil in

treating PPH are needed to determine whether this
response is consistent and to identify those characteristics
that may be helpful in selecting patients who are most like-
ly to benefit from sildenafil therapy.
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Giris: Perforator flepler 6zellikle kasin korunmasindan kaynaklanan verici alan morbiditesinde-
ki azalma basta olmak tizere, sagladiklari avantajlar nedeniyle son on yilda poptilarite kazan-
mislar ve geleneksel kas-deri fleplerinin yerini almaya baslamiglardir.

Gereg ve Yontem: Bu calismada klinigimizde gerceklestirilen yumusak doku rekonstriiksiyonu
olgular sunulmus ve mevcut literatiir isiginda perforator fleplerin avantaj, dezavantaj ve kas-
deri fleplerine UstUnlukleri tartisilmistir. Aralik 2004 — Nisan 2005 tarihleri arasinda klinigimiz-
de perforator fleplerle bes yumusak doku rekonstriksiyonu olgusu gerceklestirildi. Olgularin
dordiinde anterolateral uyluk perforator flebi, birinde derin inferior epigastrik perforator flebi
kullanildi.

Bulgular: Uygulanan fleplerin tiglinde herhangi bir komplikasyon g6zlenmezken, 1 flepte alici
damarlar Gzerindeki deride ylizeyel nekroz gelisti, 1 flep ise gelisen ven6z yetmezlik nedeniyle
kaybedildi. Bes olgunun doérdiinde fonksiyonel ve estetik acidan basarili sonuglar elde edildi.
Sonug: Perforator fleplerle ilgili sinirli sayida deneyimimizin olmasina ragmen gunliik pratik
uygulamamizda, ¢ogu olguda kas-deri fleplerinin yerini perforator fleplerin alacagini diisiin-
mekteyiz.

Anahtar sézclikler: Perforator flep, kas-deri flebi, yumusak doku rekonstriiksiyonu, verici alan morbiditesi
Introduction: Perforator flaps have become the alternative for the conventional musculocuta-
neous flaps in the last decade due to their certain advantages especially in decreasing donor
site morbidity as a result of sparing of the muscle.

Materials and Method: In this study, we present five cases of soft tissue reconstruction with
perforator flaps, performed between December 2004 and April 2005. We also reviewed the
literature for the advantages, disadvantages and superiorities of perforator flaps over the mus-
culocutenous flaps. In four of the five cases reconstruction is done by using anterolateral thigh
perforator flap and in one case by deep inferior epigastric perforator flap.

Results: Three of the flaps survived without any complication. Superficial skin necrosis devel-
oped over the recipient vessels in one of the flaps and total necrosis developed at one flap due
to venous thrombosis. Four of the five flaps were functionally and aesthetically successful.
Conclusion: Despite our limited clinical experience with perforator flaps, we think that perfo-
rator flaps will replace musculocutaneous flaps in our further practice.

Key words: Perforator flap, musculocutaneous flap, soft tissue reconstruction, donor site morbidity

lastik ve rekonstriiktif cerrahinin temel ilgi alani karmagik problemlere,
"benzeri benzer ile onar” ilkesiyle hareket ederek, estetik ve fonksiyonel
olarak tatmin edici bireysel ¢oziimler bulmakur. Sekil ve islevde miitkem-
mellige ulasabilmek amaciyla tarihsel siiregte gesitli flepler kullanilmistir. On-
celeri yumusak doku defektlerini onarabilmek i¢in kanlanma bigimlerinden ve
giivenilirliklerinden kesin emin olunmadan, sadece defekte yakinlik ve geomet-
rik sekil kriterleri goz éniinde bulundurularak "random flepler" kullanilmistr.
Random fleplerle rekonstriiksiyon bazen basariya ulagmis; bazen hayal kiriklig:
ile sonuglanmugtir. Daha sonra kanlanma bigimleri bilinen yani "aksiyel paternli

26



Journal of Ankara University Faculty of Medicine 2006; 59(1)

Sekil 1. Fasiyotomi sonrasi olusan ayak dorsumuda doku defekti (A).
Debridman sonrasi defektin goriinimi (B). Flep ve kas iginde diseke
edilen flep pedikuli (C), Erken postoperatif goriniim (D).

flepler" tanimlanmis ve bu sayede yasayabilen fleplerin sa-
yist aremustur (1).

Kaslarin ve tizerlerindeki dokunun tahmin edilebilir kan
akimlarinin oldugunun saptanmast, fleplerle rekonstriiksi-
yonda bir kilometre tast olmusg ve 1970’lerin sonunda, 19-
80’lerde biiyiik yumusak doku defektlerinin rekonstriiksi-
yonunda "kas-deri flepleri” ¢ok popiiler olmustur. Kas-deri
fleplerinin sagladiklari biiyiik hacimleri ile biiyiik defekt-
leri doldurabilir; bu flepler, diizgiin olmayan ve karmagik
yaralarin konturlarina uyacak sekilde bicimlendirilebilirler.
Deriye gore daha fazla olan damarlanmalari nedeniyle kas-
deri flepleri alici alandaki enfeksiyona direnebilirler (2).
Ancak kas-deri fleplerinin sagladiklar fazla hacim, rekons-
tritkte edilen alanda islev veya estetik goriintimde bozuklu-
ga neden olabilir; verici alanda da 6nemli doku eksikligine
yol agabilir. Ayrica, denerve edilen kasin atrofiye ugramasi
nedeniyle, rekonstritkte edilen alanda olusacak sonucun
onceden tahmin edilmesi cok zordur (1).

Kas-deri fleplerinin vaskiiler anatomileri hakkinda ya-
pilan daha ileri galigmalar, alttaki kastan deri ve deri alu

Sekil 2. Rekonstriikte edilmis alanin ve verici alanin postoperatif altinci
ayda gorunimleri.

dokuya giden perforatér damarlar korundugu siirece, kasin
kendisinin flebin beslenmesi i¢in gerekli olmadigini gdster-
mistir. Sonugta giivenilir ancak pedikiiliin kas icerisinden,
daha derinde yer alan kaynak damara dogru ¢ok 6zenli di-
seksiyonunu gerektiren sadece deri ve deri altt dokuyu ige-
ren, alttaki kasin ise korundugu "perforatér flepler” dog-
mustur (1,2). Perforatér flep terimini ilk defa, 1989 yilinda
Koshima ve Soeda kullanmiglardir (2). Perforator fleplerin
ilk uygulamalar alt karin deri fleplerinin meme rekons-
tritksiyonunda kullanilmast seklindedir. Ilk uygulamala-
rindan beri ozellikle son on yilda giderek artan popiilarite
kazanmiglardir (3). Perforatér fleplerin en 6nemli avantaj-
lar1 verici alan morbiditesindeki azalmadir. Kas, inervasyo-
nu ve vaskiilarizasyonuyla beraber korunarak verici alanda
fonksiyon gormeye devam eder (2,3,4).

Gere¢ ve Yontem
Klinigimizde Aralik 2004 - Nisan 2005 tarihleri arasin-
da bes hastada perforator fleplerle yumusak doku defekti

rekonstriiksiyonu gergeklestirilmistir. Yapilan rekonstriiksi-

S. Serel, B. Kaya, H. Gence ve ark.
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Sekil 3. Diyabetik ayaga bagl ayak dorsumundaki tlser (A). Debridman
sonrasi goriniim (B). Defekt icin hazirlanmis ALTP flep C, Alici damarlar
Uzerinde gelisen ytizeyel nekroz greftlenmis (D).

yonlarin dérdii anterolateral uyluk perforatér (ALTP) flebi
ile, biri ise derin inferior epigastrik perforatér (DIEP) flebi
ile gerceklestirilmistir. Yapilan rekonstriiksiyonlarin hepsi
serbest doku aktarimi seklindedir. Olgularla ilgili ayrinular
Tablo 1'de sunulmaktadir.

Olgu 1: Trafik kazasi sonucu ayak kemiklerindeki ki-
riklara agik rediiksiyon ve internal fiksasyon uygulanan 29
yasindaki hastada, kompartman sendromu gelismesi {ize-
rine fasiyotomi yapilmis ve sonrasinda ayak dorsumunda
olusan defektin rekonstriiksiyonu icin hasta ortopedi kli-
nigi tarafindan boélimiimiize konsiilte edilmistir. Yapilan
debridman sonrasinda ayak dorsumunda kemik, tendon ve
fiksasyon vidalarinin agikta oldugu gériildii. Ayni uyluktan
hazirlanan ALTP flebi, anterior tibial arter ve yandas ven-
lere anastomoz yapilarak, doku kaybi onarildi. Verici alan
primer olarak kapauld: (Sekil 1,2).

Olgu 2: Diyabetik ayak nedeniyle genel cerrahi kli-
niginden konsiilte edilen 35 yagindaki hastanin sol ayak
ikinci parmag ampute edilmisti, amputasyon giidiigiinde
ve ayak dorsumunda agik yarasi vardi. Debridman sonra-

Sekil 4. Skalpte niiks yassi hiicreli karsinoma (A). Flep verici alani (B).
Erken postoperatif gériinim (C). Primer olarak kapatilmis verici alan (D).

Tablo 1. Klinigimizde perforator fleplerle rekonstriiksiyon yapilan olgular

Olgu Yas Tani Kul;;'ierzlan Alici damarlar Komplikasyon
1 29 Ayak sirtinda ALTP*  Anterior tibial arter Yok
fasiyotomi defekti ve eslik eden venler
2 35 Diyabetik ayak ALTP  Anterior tibial arter Alici damarlar
ve eslik eden venler zerindeki
deride yuzeyel
nekroz
3 41 Skalpte niiks yassi ALTP  Temporal arter Yok
hiicreli karsinoma ve ven
4 50 Sternuma invaze DIEP** internal mammarian  Tam flep kaybi

yassl hiicreli
karsinoma

arter ve eglik eden ven

5 46 Ayak sirtinda yanik ALTP  Kars! bacak posterior Yok
zemininde gelisen tibial arter ve eslik
papillomatéz eden venler

epitelyal hiperplazi

* ALTP: Anterolateral uyluk perforator flebi
**DIEP: Derin inferior epigastrik perforator flebi
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Sekil 5. Gogis 6n duvarinda yassi hiicreli karsinoma ve DIEP flebinin planlamasi (A). Venéz trombus nedeniyle gelisen flep
nekrozu (B). Verici alan primer olarak kapatiimis (C).

st tendon ve kemikleri agikta birakan 3x9 cm’lik yumugak
doku defekti olustu. Defekt, ayni taraf uyluktan hazirla-
nan ALTP flebinin anterior tibial arter ve 2 yandas vene
anastomozu yapilarak kapatldi. Verici alan primer olarak
kapauld: (Sekil 3).

Olgu 3: Kurkbir yagindaki erkek hasta skalpte, yanik
zemininde gelisen yasst hiicreli karsinoma niiksii ile klini-
gimiz bagvurdu. Skalpteki 3x3 cmr’lik periostsuz, kemigin
agikta oldugu iilsere alan, 2 cm’lik saglam sinirda eksize
edilip, dis tabula da ¢ikaruldiktan sonra olusan yumusak
doku defekti sag uyluktan hazirlanan ALTP flep ile kapa-
tildi. Verici damar olarak temporal arter ve ven kullanildi.
Flep verici alani primer olarak kapauld: (Sekil 4).

Olgu 4: Sternum tizerinde 5 yildir kapanmayan yara si-
kayetiyle klinigimize bag vuran 50 yasindaki erkek hastada,
gogiis on duvarinda, sternuma da invaze yasst hiicreli kar-
sinoma tespit edilerek, genis eksizyon yapildi. Olusan 15-
x12 emr’lik defekt icin DIEP flebi planlanarak, alict damar
olarak ikinci interkostal aralikta internal mammarian arter
kullanildi. Verici alan primer olarak kapatildi. Postoperatif
tictincii glinde vendz tromboz nedeniyle gelisen venoz yet-
mezlik sonrasi, tam flep kaybi gerceklesti (Sekil 5).

Sekil 6. Yanik zemininde gelisen papillomatoz epitelyal hiperplazi (A).
Lezyonun eksizyonu sonrasi defekt gériinim (B). Debridman sonrasi
defekt icin hazirlanan ALTP flep defekte adapte edilmis (C). Ameliyat
bitimindeki gérinim (D).
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Olgu 5: Elektrik yanig1 sonrast ayak dorsumu, kismi
kalinlikta deri grefti ile greftlenmis 46 yagindaki erkek
hastanin, greft tizerinde yaklagik sekiz aydir iyilesmeyen
ortast iilsere kenarlari kabarik yarast mevcuttu. Insizyonel
biyopsi sonucu papillomatoz epitelyal hiperplazi olarak
geldi. Manyetik rezonans goriintiilemede lezyonun eklem-
lere kadar ulastug goriildii. Eksizyon sonrasi olusan defekt,
hazirlanan ALTP flebin, ayni bacakta uygun alict damar
bulunamamast tizerine kargi bacak posterior tibial arter ve
yandas venlere anostomozu yapilarak kapatldi. Pedikiiliin
tizeri kismi kalinlikta deri grefti ile kaplandi. Hastanin ba-
caklarinin haraketsiz kalmasini saglamak tizere, her iki ba-
caga yapilan alc1 ateller birbirlerine sabitlendi (Sekil 6).

Bulgular

ALTP flep, tigii alt ekstremite, biri skalp rekonstriiksi-
yonu igin olmak tizere toplam dért olguda kullanildi; bu
dort olgunun hig birisinde tam ya da kismi flep kayb: go-
riilmedi. Ikinci olguda alict damarlar iizerindeki ciltte si-
nirli bir alanda gelisen yiizeyel nekroz, debridman sonrast
kismi kalinlikeaki deri grefti ile kapatildi (Sekil 3). Has-
talar postoperatif 2 ile 8 ay arasi takip edildi; takiplerinde
alic1 ve verici alanlarin sorunsuz iyilestigi goriildi, islevsel
olarak elde edilen iyi sonuglarin yani sira verici alanlarda
olusan skarlarin da estetik olarak kabul edilebilir oldugu
gozlendi. DIEP flep ile yapilan rekonstriiksiyonda, posto-
peratif ti¢iincii giinde vendz tromboz sonrasi anastomoz
revize edilmesine ragmen, gelisen ven6z yetmezlik sonrasi

tam flep kaybi gerceklesti (Sekil 5).

Tartisma
Hueston ve McConchie’nin 1968 yilinda pektoral kas
deri flebini tanimlayarak, alttaki kasin deri adasini besleye-

Sekil 7. ALTP flep ile rekonstriikte edilmis alanin (A) ve verici
alanin (B) postoperatif ikinci ayda gortinimleri

bildigini klinik olarak gdstermeleri yumusak doku defekt-
lerinin rekonstriiksiyonunda bir ¢igir agmugtir (2). Ancak
kas-deri fleplerinin yol actig1 6zellikle verici alan morbidite-
si, kii¢iik doku kayiplari i¢in gereginden fazla hacimli doku
sunmalari, denerve olan kasin atrofiye ugramast sonucu,
alict alanda olugacak son seklin énceden tahmin edileme-
mesi gibi onemli dezavantajlari, yumusak doku kayiplarinin
onariminda kullanilabilecek yeni segeneklerin arastirilma-
sina yol agmugtir (1,2). Asko-Seljavaara 1983’de “freestyle
free flap” (serbest sekilde serbest flep) terimini kullanmustir,
bu terim brakial, ulnar ve radial arterlerin deri dallar {ize-
rinden kaldirilan flepleri tariflemektedir. Burada, ana da-
marin goriilmesi ve ondan ayrilarak deriye giden damarin
ortaya konmasi ile flep hazirlanmaktadir. Sonradan Taylor
ve arkadaglari yapuklari anatomik galigmalar sonucunda ilk
kez “anjiyozom” kavramini ortaya koymuslar ve bir bolgeyi
besleyen arterleri de kaynak arter olarak adlandirmiglardir:
Fasyakutan dokulara kan akimi deriyi direkt veya indireke
olarak besleyen kaynak arterlerden ayrilan dallardan gelir.
Bu dallar direkt kutanéz damarlar, septokutanéz (kaslar
arasinda transvers seyreden ve deriye ulasmak icin fasyay1
delen), muskulokutandz damarlar, ve fasyal seviyenin iize-
rinde bulunan herhangi bir damari kapsar. “Free style free
flap” ve “anjiyozom” kavramlari plastik cerrahi literatiiriin-
de bazi kutandz/fasyakutandz serbest fleplerin anatomik
temelini tanimlayan perforatér flep kavraminin atast gibi
goriinmekeedir (4).

1980’lerin sonunda ilk tanimlanmalarindan itibaren,
son yirmi yilda pasif kas tasiyicisini icermeyen ve perfora-
tor flepler olarak tanimlanan flepler, rekonstriiktif cerrahi-
de kas-deri fleplerinin yerini almaya baglamiglardir (1,5).
Perforator fleplerin geleneksel kas-deri fleplerine gore sag-
ladig1 avantajlar soyle siralanabilir:
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1) Daha az verici alan morbiditesi

2) Kas fonksiyonunun korunmast

3) Sadece gerekli miktarda dokunun kullanilabilmesine
olanak saglamasi

4) Hizli iyilesme donemi

Perforator fleplerin en 6nemli avantajt verici alan morbi-
ditesinin en aza indirilmesidir. Eger onarim igin sadece deri
gerekli ise fasya, kas ve sinirler korunabilir. Islev icin kasin
korunmasi, kas koruyucu perforator flep tekniginin hede-
fidir. Kasin korunmasi ozellikle motor ve duyu yetenekleri
olan hastalar i¢in 6nemli olmakla birlikte paraplejik hastalar-
da da arzu edilir ¢iinkii kas sonradan gereksinim duyulabile-
cek onarimlar icin kaynak olusturabilir (1-4,6, 7).

Perforator fleplerin en 6nemli dezavantaj ise, alttaki kas
icinde muskulokiitan perforatorlerin ¢ok titiz diseksiyonla-
rinin gerekliligidir. Kiiciik perforator damarlarin kas iginde
diseksiyonu cerrah i¢in ugrastirics; hatta sikici olabilir; bu
da ameliyat siiresini uzatabilir (1,6). Perforator fleplerin
diger bir dezavantaji ise, perforatér damarlarin pozisyon ve
boyutlarindaki degiskenliktir. Ancak Doppler ultrasonog-
rafi, manyetik rezonans gériintiileme, termografi, “renkli
akim Duplex goriintiileme” ile ameliyat 6ncesinde perfo-
rator damarlarin yerlerini ve muhtemel kalinliklarinin be-
lirlemek miimkiindiir (1,8). Kiigiik perforatér damarlarin
gerilmeye, biikiilmeye veya donmeye egilimleri, vazospaz-
ma hatta kan akiminin durmasina neden olabilir. Flep pe-
dikiiliintin kendi etrafinda dénmesi geleneksel fleplerden
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Aim: Laparoscopic management of pediatric appendicitis remains controversial. A retrospec-
tive chart review was performed to compare laparoscopic versus open approach in the treat-
ment of childhood appendicitis.

Patients and Methods: Three hundred thirty seven children who underwent appendectomy
with preoperative diagnosis of appendicitis over a 36-month period were included to the
study. Primary outcome measures were postoperative wound infection, intra-abdominal ab-
scess formation and intestinal obstruction. Secondary outcome measures were the length of
operation, time to oral feeding, analgesic need and hospitalization time.

Results: Total number of children in laparoscopy group was 126 (39.8%) whereas this number
for open group was 188 (59%). There were 3 (1%) conversions in laparoscopy group. Mean
length of operative time for laparoscopic (LA: 52 £1.34 min), and open appendectomy (OA:
54 + 1.27min), were similar (p>0.05). Time to full enteral feeding (OA: 24 +1.1h, LA: 14+0.5h),
analgesic usage (OA: 48+5h, LA: 24+5h) and length of hospitalization (OA: 3.9+0.1 day, LA:
2.8+0.1 day) were shorter in laparoscopic group compared to the open procedure (p<0.05).
Early postoperative complication rate as wound infection (OA: 2.5%, LA: 0.3%), intra-abdominal
abscess formation (OA: 1.3%, LA: 0.3%) were higher in OA group (p<0.05). Adhesive intestinal
obstruction in need of re-operation was encountered in 5 (1.6 %) children in OA versus none in
LA (p<0.05). Similar results were obtained for simple and complicated appendicitis separately.
Conclusions: Laparoscopic appendectomy is at least as safe and effective as open appendec-
tomy in the management of childhood appendicitis. LA does not increase length of opera-
tion and offers a faster recovery. Postoperative complication rate is low compared to open ap-
proach.

Key words: Appendicitis, laparoscopy, childhood

Amag: Cocukluk caginda laparoskopik apendektomi halen tartismalidir. Laparoskopik ve agik
apendektomi yapilmis olan ¢ocuklarin dosyalari geriye dontik olarak incelenip sonuglar karsi-
lastinildi.

Hastalar ve Yontem: Apendisit tanisiyla 36 aylik sirede apendektomi yapilmis olan 337 cocuk
calismaya dahil edildi. Ameliyat sonrasi kesi yeri enfeksiyonu, karin ici abse gelisimi ve brid ileus
calismanin birincil sonug kriterleri olarak belirlendi. Calismanin ikincil sonug kriterleri ameliyat
suiresi, oral besleme zamani, agn kesici ihtiyaci ve hastanede kalis suiresi olarak saptandi.
Bulgular: Cocuklarin 126'sina (%39.8) laparoskopik apendektomi (LA), 188'ine (%59) acik apen-
dektomi (AA) yapildi. Laparoskopik gruptaki (i¢ hastada (%1) acik apendektomiye gecildi. Ame-
liyat sureleri LA (52+1.34 dk) ve AAde (54+1.27 dk) benzerdi (p>0.05). Oral besleme zamani
(AA: 24 +1.1saat, LA:14+0.5 saat), agr kesici ihtiyaci (AA:48+5 saat, LA:24+5 saat) ve hastanede
kalis suresi (AA:3.9+0.1 glin, LA:2.8+0.1 glin) acisindan gruplar karsilastirildiginda LA grubun-
da daha kisa oldugu goruldu (p<0.05). Ameliyat sonrasi erken dénem komplikasyon oranlari
karsilastinldiginda, kesi yeri enfeksiyonu (AA:2.5%, LA: 0.3%), karin ici abse gelisimi (AA:1.3%,
LA:0.3%) AA grubunda daha yiiksek oranda gozlendi (p<0.05). LA grubunda brid ileus nede-
niyle ikincil ameliyat gerekmezken, AA grubunda bes cocukta (%1.6) ameliyat gerektiren brid
ileus gelisti (p<0.05). Gruplar akut ve komplike apendisit olarak ayrilip karsilastirildiginda da
benzer sonuglar alindi.

Tartisma: Cocukluk caginda laparoskopik apendektomi, en az acik apendektomi kadar glivenli
ve etkilidir. Ameliyat siiresini uzatmaz ve hizli iyilesme saglar. Acik apendektomi ile karsilastiril-
diginda komplikasyon oranlari daha azdir.

Anahtar sézclkler: Apendisit, laparoskopi, cocuk
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ppendicitis is the most common surgical emer-

gency in childhood (1). Open appendectomy has

been the standard treatment for decades for both
acute and complicated appendicitis and has proven safe
and effective (2, 3). Semm’s application of laparoscopy for
the treatment of appendicitis has introduced an element
of controversy to an otherwise well established treatment
(4). Laparoscopic appendectomy has the intrinsic appeal
that is shared by all minimal access surgery. This includes
the potential for decreased post-operative pain, more rapid
return to full activity and improved cosmesis. However
there have been several studies suggesting that the laparos-
copic approach results in possible increased length of ope-
rating time and postoperative complications compared to
the open approach. These observations have been reported
in both adults and children (5-12).

Despite these reported potential disadvantages, laparo-
scopic appendectomy has become a popular operation for
acute and complicated appendicitis in children (5, 7, 11,
13, 14).

The purpose of our study was to compare the outcome
of laparoscopic and open appendectomy in children with
acute and complicated appendicitis in pediatric surgical
center, which recently started to perform, minimally inva-
sive procedures in children.

Patients and methods

Opver a thirty-six months period, a total of three hun-
dred thirty seven children with the diagnosis of appendi-
citis were analyzed in a retrospective chart review. Appen-
dectomy was performed by either an open or laparoscopic
technique based on individual surgeon preference. The type
of procedure performed was determined by the preference
of the attending surgeon with six surgeons contributing
cases to the series. Each surgeon had a clearly preferred
technique, which did not seem to be dependent upon pa-
tient characteristics. Five surgeons used a single technique
throughout the series (one laparoscopic and four open).
Additionally one other surgeon transitioned from exclu-
sive use of open to exclusive use of laparoscopic during
the series. One hundred twenty six (39.8%) of these chil-
dren were treated with a laparoscopic approach and 188
(59%) had open appendectomy. Twenty patients whose
histopathological results demonstrated no inflammation
regarding to appendix were not included. Open appen-
dectomy was performed through a right lower quadrant
muscle-splitting incision. The appendix was ligated at the
base and divided with or without (less than 1% of the chil-
dren) inversion of the appendiceal stump. Irrigation was
performed in 99% of the patients. The abdominal fascia
was closed in layers.

Laparoscopic appendectomy was performed using a
Veress needle for abdominal insufflation and placement of
three abdominal access trocars. The meso-appendix was di-
vided with electrocautery. The appendix was laparoscopi-
cally mobilized and tied at the base with endo loops and
then divided. The appendix was then removed from the
abdomen via the 12mm. umbilical trocar. The entire abdo-
men was inspected for contamination and typically vigor-
ously irrigated in complicated appendicitis cases.

Children with perforated appendicitis or intraabdomi-
nal abscess formation were accepted as complicated appen-
dicitis. Postoperatively, the patients with complicated ap-
pendicitis received IV fluid and parenteral broad-spectrum
antibiotics. Children received a triple antibiotic regimen
typically for 7 to 10 days. Oral antibiotics were also pre-
scribed at the time of discharge for an additional week.
A second-generation cephalosporine was used for prophy-
laxis during induction of anesthesia in acute appendicitis
cases. Oral feeding was initiated and advanced as tolerated
by the child.

In addition to demographic data, particular attention
was given to the operative time, time to adequate oral in-
take, analgesic need and length of hospital stay. Length of
operation was calculated from skin incision to completion
of wound closure. The time to adequate oral intake was
specifically defined as postoperative time period required
for the child to tolerate two thirds of daily maintenance
fluid by mouth. Postoperatively all patients pain assessment
scores were recorded, and IV or oral analgesics were ad-
ministered as required. Time to analgesic need was defined
according to the requirement of analgesic administration.
Length of hospital stay was defined as time of admission
until time of discharge.

The primary outcome measures of this study were de-
velopment of a wound infection, intra-abdominal abscess
formation and bowel obstruction. Wound infection was
defined as purulent drainage from the wound or a change
in antibiotics secondary to inflammatory changes in the
wound. Computerized tomography or ultrasonography
reports were used to establish the diagnosis of intra-ab-
dominal abscess formation. Bowel obstruction was defined
as the patient requiring re-admission for gastrointestinal
decompression or re-operation.

Comparison of LA versus OA for the same parameters
was also performed separately in simple and complicated
appendicitis.

The frequency of complications in the two groups was
compared with the Chi-square test. Students t test was uti-
lized for comparing other continuous variables.

R. Vargiin, A. Yagmurlu, M. Bingdl Kologlu et al.
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Table 1. Secondary outcome measures according to acute and complicated appendicitis

Acute appendicitis (n=249)

Complicated appendicitis (n=68)

Total (n=317)

0A (n=144) LA (n=105) 0A(n=44) LA (n=22) 0A(n=188) LA (n=126)
Operative time 50.6 = 0.9min 52 +1.4 min 60 + 3.5min 67 + 3.5min 52 + 1.34 min 54 +1.34 min
Time for analgesic need 36 £5h 22 £5h 58 £ 12h 26 £ 4h 48 £ 5h 24 + 5h
Oral tolerance time 19+ 0.5h 13 £0.3h 40 = 3.8 h 19 +26h 24 1.1 h 14 + 0.5h
Length of hospital stay 3.2 = 0.1day 2.6 = 0.1day 6.3 = 0.5day 3.9 = 0.4day 3.9 = 0.1day 2.8 = 0.1 day
= e I observed in the group of children who underwent open
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Figure 1. Postoperative complication rates for groups

Results

Presenting symptoms and preoperative laboratory
values were similar for both groups. Gender distribution
was also similar in open and laparoscopic appendectomy
groups with a male to female ratio of 2/1. In both popu-
lations the patients’ ages ranged from 2 to 18 years. The
mean age of the open group was 10.7+0.5 years versus
11.2+0.5 years for the laparoscopic group. Mean operative
time was 54+1.27 minutes for open appendectomy group
and 52+1.34 minutes for the laparoscopic group. This
difference was not statistically significant (p>0.05). The
mean time that the children required analgesic administra-
tion was 48+5 hours for the open appendectomy group
and 24+5 hours for the laparoscopic group (p<0.05). The
mean time to adequate oral intake was 24+1.1 postopera-
tive hours for the open group versus 14+0.5 postoperative
hours for the laparoscopy group (p<0.05). Children who
underwent open appendectomy were hospitalized 3.9+0.1
days on average, whereas the laparoscopic appendectomy
patients stayed 2.8+0.1 days. Similar results were obtained
when LA and OA groups compared separately for simple
and complicated appendicitis (Table 1).

Incidence of postoperative complications for groups is
summarized in Figure 1. The most common complication

patient developed a wound infection and it was located at
the umbilical trocar site, where it was used for the removal
of inflamed appendix. The difference between groups was
statistically significant (p<0.05).

Four (1.3%) of the patients undergoing open appendec-
tomy developed a postoperative intra abdominal abscess.
Three of these patients had intra-abdominal abscess for-
mation during the initial admission. One of these patients
was re-hospitalized and treated with IV antibiotics. Three
patients required percutaneous drainage with ultrasono-
graphic guidance. In laparoscopic group only one patient
developed an intra-abdominal abscess, which treated con-
servatively with IV antibiotics and percutaneous drainage
with ultrasonographic guidance. The difference between
the incidences of this complication was also statistically
significant (p<0.05).

There were five patients in open appendectomy group
who developed a postoperative adhesive bowel obstruction
in need of re-operation as a complication. This incidence
was 1.6% in the open group versus null in laparoscopic
group (p<0.05).

All of the complications but two wound infections in
open appendectomy group were encountered in patients
with complicated appendicitis.

Discussion

Most of the controlled trials comparing laparoscopic
versus open appendectomy in adults and children report
significant advantages of the laparoscopic technique in re-
duced wound infection rate. This can be explained by the
almost complete avoidance of abdominal wall contamina-
tion during laparoscopic procedures especially true for all
forms of complicated appendicitis with local formation of

pus (7, 10, 14-16).
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Our results of laparoscopic appendectomy confirm the
significantly lower rate of wound healing complications
(p<0.05). Only one patient developed a superficial wound-
healing impairment at the umbilical trocar site. On the
other hand, eight patients who underwent open appendec-
tomy for appendicitis developed a superficial wound in-
fection. These results were comparable to other published
infection rates (12, 17).

Risk factors for the formation of intra-abdominal ab-
scess remain controversial. There have been several reports
suggesting the incidence of this complication is higher
following laparoscopic appendectomy compared to open
appendectomy in patients with complicated appendicitis
(18). Classic open appendectomy data have identified three
factors crucial to minimizing intra-abdominal abscess rates,
including adequate preoperative resuscitation, appropriate
peri-operative antibiotics and good surgical technique (18-
20). The results of the presented study showed no increase
in the incidence of postoperative intra-abdominal abscess
after laparoscopic appendectomy, on the contrary the in-
cidence for this complication was significantly lower than
the open appendectomy group (p<0.05). It has been sug-
gested that the ligation of appendiceal base with staples as
opposed to an endo-loop reduce the risk of spillage (11).
All the patients in this series had their appendiceal stump
ligated with endo-loops and only one patient developed an
intra-abdominal abscess formation. Placing the detached
appendix into an endo-bag prior to removal from the
abdominal cavity reduces contact with visceral or fascial
surfaces, minimizing intra-abdominal contamination. All
the children who underwent laparoscopic appendectomy
in this series had their inflamed appendix removed via the
12mm umbilical trocar and only one developed an intra-
abdominal abscess. Ortega etal. (21) have reported that the
incidence of bowel obstruction is higher in laparoscopic ap-
pendectomy for complicated appendicitis compared to the
open approach. Incidence of postoperative adhesive bowel
obstruction in our study was significantly higher in open
approach versus laparoscopic appendectomy (p<0.05).

One of the purported disadvantages of laparoscopic ap-
pendectomy is the longer operative times (10). Our results
refute this notion. This study is one of the first, demon-

strating similar operating times with laparoscopic versus
open appendectomy in the management of childhood ap-
pendicitis.

The time to start postoperative oral intake was not found
to be different in children and adults undergoing laparo-
scopic versus open appendectomy in most of the published
data (22, 23). Reintroduction of normal diet occurred ear-
lier after laparoscopic than open appendectomy in a few
studies (24). In our series, the children in the laparoscopic
appendectomy group usually started taking adequate oral
intake in the 14th postoperative hours compared to 24th
postoperative hours for open appendectomy.

One of the major advantages of laparoscopic proce-
dures reported to be the faster recovery and shorter length
of hospital stay. There have been several reports suggest-
ing the hospitalization was significantly shorter when the
patient treated by laparoscopic appendectomy (12, 14-16,
25). The mean length of stay for the laparoscopic appen-
dectomy group in the present series was almost 24 hours
less than that for the open appendectomy group (p<0.05).
Since this was not a prospective trial, we believe that length
of stay would be more determined by individual surgeon
practices such as feeding advancement and discharge cri-
teria than by operative technique. In the absence of a
uniform protocol to regulated feeding and discharge, we
believe these data would be misleading.

In summary, postoperative complications occurred in
7% of our patients. 2.8% of these complications were su-
perficial wound infections. Laparoscopic appendectomy in
children with appendicitis in this study is associated with
a significant decrease in the rate of wound infection, in-
traabdominal abscess formation and postoperative adhe-
sive intestinal obstruction. In our series laparoscopic ap-
pendectomy did not increase the operative time but leads
to shorter hospital stay and quicker recovery.

As a conclusion, laparoscopic appendectomy is a safe
alternative to traditional open approach and could be the
procedure of choice for both acute and complicated ap-
pendicitis in childhood.

R. Vargiin, A. Yagmurlu, M. Bingdl Kologlu et al.
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Amag: Hirschsprung hastaligi tanisiyla transanal endorektal pull-through (TEP) ameliyati yapilmis
olan hastalarimizin sonuglarini degerlendirmek.

Hastalar ve Yontem: Klinigimizde 2001-2005 yillari arasinda Hirschsprung hastaligi tanisi alan ve
TEP uygulanan 17 hastanin kayith bilgileri geriye donuk olarak incelendi. Hastalar kontrole ¢agrila-
rak klinik muayene, eksternal anal sfinkter muayenesi ve anal manometri ile degerlendirildi.
Bulgular: Hastalarin ortalama tani yasi 15+7.4 ay ve erkek/kiz orani 2 idi. Dokuz hasta yenidogan
déneminde intestinal obstriiksiyon, bes hasta cocukluk doneminde kronik konstipasyon ve li¢ hasta
da suit cocuklugu doneminde enterokolit atag ile bagvurdu. Kolon grafilerinde 12 hastada rektum
ve sigmoid, (i¢ hastada inen kolon lokalizasyonlu gecis bélgesi goriildii. iki hastada gegis bélgesi
gosterilemedi. Ameliyat 6ncesi anal manometri uygulanan bes hastada rektoanal inhibitor refleks
(RAIR) negatif ve rektal dinlenim basinglari yiiksek olarak bulundu. Hastalarin tiimiine kesin tani
islem 6ncesi uygulanan rektal biyopsi ile konuldu. Ortalama ameliyat siiresi 2+0.8 saat ve ortalama
yatis sliresi 5.8+0.6 glin olarak saptandi. Postoperatif erken donemde komplikasyona rastlanmadi.
Hastalarin ortalama izlem siiresi 2.2+0.3 yil idi. Ge¢ d6nemde li¢ hastada kisa siirede tedavi edilen
perianal dermatit, iki hastada zaman zaman olan bulasi tarzinda diski kagirma ve bir hastada bes
dilatasyonla giderilen anal darlik gelisti. Ortalama giinliik digkilama sayisi 4.8+0.6 olarak saptandi.
Ameliyat sonrasi anal manometri incelemelerinde ortalama rektal dinlenim basinci 28+14 mmHg,
ortalama anal dinlenim basinci 5017 mmHg olarak saptandi. Ortalama rektal/anal basing orani
0.8+1.1 olarak bulundu. Hastalarin %80'inde ameliyat sonrasi RAIR pozitif olarak bulundu.
Tartisma: Hirschsprung hastaliginin definitif tedavisinde TEP ameliyatini kolay uygulanabilen, has-
tanede yatis siiresini kisaltan, kozmetik tistiinlikleri olan ve komplikasyonlari sinirli olan bir ydntem
olarak benimsiyoruz. Heniiz erken dénem sonuclari olmakla birlikte TEP ameliyati sonrasi anal ma-
nometrik bulgularin normal cocuklarda elde edilenlere benzer gézlenmesini ydontemin ek Gstinli-
Ju olarak degerlendiriyoruz.

Anahtar sozciikler: Transanal endorektal pull-through, anal manometri, Hirschsprung hastaligi

Aim: To evaluate late outcome and postoperative anal manometry findings of the patients who under-
went transanal endorectal pull-through (TEP) for Hirschsprung’s disease (HD).

Patients and Methods: Records of 17 patients who underwent TEP procedure for HD, from 2001 to
2005, were reviewed retrospectively. Information recorded for each patient included demographic
findings, diagnostic procedures, preoperative preparation, operative findings, postoperative early
and late complications, anal manometric findings and outcome.

Results: Mean age of patients was 15+7.4 months with a male/female ratio of two. Neonatal intestinal
obstruction (n=9), chronic constipation (n=5) and abdominal distention and enterocolitis (n=3) were
the presenting symptoms. Aganglionic segment was limited to rectum and sigmoid region in 12 pa-
tients and descending colon in three patients. Location of the aganglionic segment could not be de-
termined preoperatively in two patients. Rectoanal inhibitory reflex was absent in all five patients in
whom anal manometry was performed preoperatively. All the patients underwent full-thickness rectal
biopsy for definitive diagnosis preoperatively. The mean operation time was 2+0.8 hours and mean hos-
pitalization time was 5.8+0.6 days. There wasn't any postoperative early complication. The mean follow
up period was 2.2+0.3 years. Perianal excoriation resolving in a short period (n=3), intermittent soiling
(n=2) and anastomotic stricture (n=1) requiring five dilatations were the late complications. The aver-
age bowel movements were 4.8+0.6 times per day. The mean resting anal pressure of the patients was
50417 mmHg and the mean rectal pressure was 28+14 mmHg. The mean ratio of rectal/anal pressure
was 0.8+1.1. Rectoanal inhibitory reflex was present in 80% of the patients, postoperatively.
Conclusion: Depending on our limited experience, we advocate TEP procedure as a good tech-
nique for treatment of HD with highly satisfactory cosmetic, functional outcome with minimal
complication. Additionally, postoperative anal manometry findings after TEP procedure are com-
parable with normal children.

Key words: Transanal endorectal pull-through, anal manometry, Hirschsprung’s disease
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lanan tek agamali diizeltici ameliyatlar arasinda son

yillarda en sik uygulanani transanal endorektal pull-
through (TEP) ameliyaudir. TEP ilk kez 1998 yilinda Tor-
re ve Ortega (1) tarafindan tarif edildikten sonra yenidogan
déneminde uygulanabilmesi, abdominal skarin olmamasi, la-
parotomi komplikasyonlarinin gelismemesi, ameliyat ve yatig
stirelerinin az olmasi gibi iistiinliikleri nedeniyle bir gok mer-
kez tarafindan tercih edilen bir ydntem haline gelmistir(1-17).
Ancak bu yontemin uzun dénemde fekal kontinans, barsak
motilitesi {izerine olan etkileri ve uzun dénem sonuglart bi-
linmemekeedir (2-4). Bu nedenle klinigimizde TEP ameliyat
yapilmus olan hastalarin ameliyat sonrast ge¢ donem bulgulari-
nin, eksternal anal sfinkter fonksiyonunun ve anal manometri
bulgularinin degerlendirilmesi planland:.

I I irschsprung hastaliginin cerrahi tedavisinde uygu-

Hastalar ve Yontem

Klinigimizde 2001-2005 yillar1 arasinda Hirschsprung
hastalig1 tanisi alan ve TEP uygulanan 17 hastanin kayitli
bilgileri geriye doniik olarak incelendi. Tani yasi, cinsiyet,
bagvuru sikayeti, kolon grafisi bulgulari, ortalama ameliyat
ve yaus siireleri, erken ve ge¢ donem komplikasyonlar: ve
ortalama giinlik diskilama sayilar1 kaydedildi. Tiim has-
talara ameliyat 6ncesi tam kat rektal biyopsi ile kesin tani
konuldu. Ameliyattan iki giin sonra agizdan beslemeye ge-
cildi. Ameliyat sonrasi 3-5 giin boyunca genis spektrumlu
antibiyotik verildi. Postoperatif 15. giinden itibaren aileye
ogretilerek anal kalibrasyon yapildi. Hastalar kontrole ¢ag-
rilarak klinik muayene, eksternal anal sfinkter muayenesi
ve anal manometri ile degerlendirildi.

Anal manometri 6ncesinde tiim cocuklara rektal lavman
yapildi. Sedasyon yapilmadi. Siirekli infiizatorlii, ucun-
da 60-100 mL hacimli balon bulunan ve bir cm ilerden
baslayip, 0.5cm araliklarla dort kanalli, dis cap1 10Fr olan
pediatrik anal manometre kateterleri kullanildi. Ortalama
rektal dinlenim basinglari, anal dinlenim basinglari, rek-
tal/anal basing orani ve RAIR varlig1 degerlendirildi. RAIR
ortalama dinlenim basincinda 5 mmHgdan fazla diisme

oldugunda pozitif olarak kabul edildi (5).

Bulgular

TEP ameliyati uygulanan ¢ocuklarin ortalama tani yas
15+7.4 aydi. Erkek/kiz orani 2/1’di. Dokuz hasta yenido-
gan doneminde, bes hasta cocukluk déneminde ve ti¢ hasta
da siit cocuklugu déneminde bagvurdu. Kolon grafilerinde
12 hastada rektum ve sigmoid, ti¢ hastada inen kolon lo-
kalizasyonlu gegis bolgesi goriildii. Iki hastada gecis bolgesi
gosterilemedi. Ameliyat 6ncesi anal manometri uygulanan
bes hastada RAIR negatif ve rektal dinlenim basinglari yiik-
sek olarak bulundu. Ortalama ameliyat siiresi 2+0.8 saat ve
ortalama yats siiresi 5.8+0.6 giin olarak saptandi.

Intraoperatif ve postoperatif erken donemde komp-
likasyona rastlanmadi. Hastalarin ortalama izlem siiresi
2.2£0.3 yil (6ay- 4.5y1l) idi. Ge¢ donemde ti¢ hastada kisa
siirede tedavi edilen perianal dermatit, iki hastada zaman
zaman olan bulagi tarzinda digki kacirma ve bir hastada
bes dilatasyonla giderilen anal darlik gelisti. Enterokolit
gozlenmedi. Diski kacirma bulgulart olan hastalar dahil
edildiginde ortalama giinlitk digkilama sayis1 4.8+0.6 (2-
12) olarak saptandi. Digki kagirma bulgulari olan ¢ocuklar
dahil edilmediginde ortalama giinlitk digkilama say1s1 3.2-
+0.8 (2-6) oldugu gozlendi. Ortalama giinliik digkilama
say1st siit cocugu grubunda bes iken cocukluk déneminde
ti¢ olarak belirlendi. Diski kagirma bulgulart olan bir has-
tanin kas stimiilatorii ile yapilan anal muayenesinde lito-
tomi pozisyonunda eksternal sfinkterin sag yarisinda zayif
kasilma oldugu, her iki hastanin rektal dinlenim basincinin
yiiksek (51+3.2 mmHg), anal dinlenim basincinin diisiik
(19+4.7 mmHg) ve rektal/anal dinlenim basing oraninin
yiiksek (2.6) oldugu goriildii. Ameliyat sonrasi 15 hastanin
anal manometri incelemelerinde ortalama rektal dinlenim
basinct 28+ 14 mmHg, ortalama anal dinlenim basinci 50-
+17 mmHg olarak saptandi. Ortalama rektal/anal basing
orant 0.8+1.1 olarak bulundu. Hastalarin %80’inde ame-
liyat sonrast RAIR porzitif olarak bulundu. Yedi hastada
ameliyat sonrast 3-5. yilda RAIR pozitifken, bes hastada
1-2. yilda pozitif saptand..

Tartisma

Hirschsprung hastaliginin tanisinin hastalarin %80’in-
de yenidogan déneminde konulmasi, tek asamal: diizeltici
ameliyatlarin devreye girmesi, ameliyat zamaninin 1 yag
yerine 0-4 ay arasina kaymast son 15 yildaki temel gelis-
melerdir. [lk asgamada kolostomi yapma, 2.asamada abdo-
minal ve perineal yaklagimli diizeltici ameliyatlardan birini
yapma ve sonrasinda kolostomi kapatilmasi olarak tanim-
lanmugs olan standart cerrahi tedavi yerini tek asamali diizel-
tici ameliyatlara birakmistir (1-5, 10). Tek asamali diizelti-
ci ameliyatlar arasinda son yillarda en sik uygulanani TEP
ameliyaudir. Rektal mukozektomi yapildiktan sonra rektal
kilif iginden ganglionik barsagin laparotomi yapilarak aga-
giya cekilmesi ve rekreal kilifin arkadan uzunlamasina agil-
masi ile karakterize diizeltici ameliyat ilk defa Soave tara-
findan tanimlanmis ve Boley tarafindan anal anastomozun
ilk asamada yapilmasi eklenerek modifiye edilmistir (14,
18). Bu yontem yillardir bir ¢ok merkez tarafindan Hirsch-
sprung hastaliginin tedavisinde kullanilmaktadir. Onceleri
kolostomi agilarak ti¢ agamali olarak uygulanan ameliyat
son yillarda iki ve tek agamali olarak yapilmaktadir. Ayrica
rektal mukozektomi sonrasinda ileumun asagiya cekilmesi
islemi tilseratif kolit, ailesel polipozis koli gibi hastaliklarin
cerrahi tedavisinde sik yapilmaktadir (19). TEP ameliya-
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unin klasik yontemden farki rektal mukozektomi sonrasi
ganglionik barsagin laparotomi yapmadan anal yolla agag;
cekilmesidir. Bu yontemin avantajlari, yenidogan done-
minde kolay uygulanabilmesi, laparotomi sonrasi goriilen
karmasgalarin gelismemesi, ameliyat siiresinin ve hastanede
kalig siiresinin daha kisa olmasi, ¢ok iyi kozmetik sonug
vermesi olarak sayilabilir (2-17). Ancak ge¢ donem klinik
sonuglarinin 6zellikle fekal kontinans iizerine olan etkileri-
nin bilinmemesi dezavantajlaridir .

Hirschsprung hastaligi tanisi alan bir ¢ok hastada defi-
nitif ameliyat sonrast ¢ok iyi sonuglar alinmasina ragmen
uzun siireli takiplerde bazi hastalarda kabizlik, fekal in-
kontinans ve intestinal motilite bozukluklari gibi sorun-
larla karsilagilmaktadir. Anal stenoz gelismesi, Duhamel
posunun ¢ok uzun olmasi,rezidii aganglionik segment bi-
rakilmasi, dolasim bozuklugu sonrasinda gangliyonlarda
dejenerasyon veya asagi cekilen ganglionik segmentte fark
edilmeyen, eslik eden nérinal intestinal displazi degisiklik-
lerinin bulunmas: gibi sorunlar uzun dénemde intestinal
tikaniklik ve konstipasyon bulgularinin devam etmesine
yol agmaktadir. Fekal inkontinans ameliyat sirasinda eks-
ternal sfinkter hasarina veya rektal bosalma yetersizligi ne-
deniyle rektal birikim sonrasi gelisen tagma seklinde digk1
kagirmaya bagli olarak ortaya ¢ikmaktadir (6, 20-22). Ay-
rica hastalarin % 4-12 ‘sinde pelvik sinirlerin zedelenmesi
nedeniyle idrar retansiyonu, iseme bozukluklari ve tiriner
inkontinans gelisebilmektedir. Ancak teknik olarak mii-
kemmel yapilan diizeltici ameliyatlar sonrasinda bile belirli
bir hasta grubunda internal sfinkterin Hirschsprung has-
taliginda normal olmamasi, Swenson gibi diizeltici ame-
liyatlarda rektumun ¢ikartulmasi ve asag ¢ekilen barsakta
motilitenin bozuk olmasi gibi nedenlerden dolay: konsti-
pasyon ve motilite bozukluklar: sorunlariyla karsilasiimak-
tadir (22).

Literatiirde klasik diizeltici ameliyatlar sonrast %7-50,
TEP ameliyat1 sonrast %4-22 oranlarinda kabizlik bildiril-
mekeedir (2-15, 22, 23). Bu durum yas grubu ve biraki-
lan rekeal kilifin uzunluguna ve rektal kafin kesilip kesil-
memesine bagli olarak degisik oranlarda gézlenmektedir.
Hastalarimizda kabizliga rastlanmad: ve fekal inkontinans
gelisen iki hasta digindakilerde ilk 3 ay icinde normal giin-
litk diskilama sayisina ulagildi. Klasik diizeltici ameliyatlar
sonrasinda literatiirde %2-34 arasinda enterokolit gelisme
stkligi bildirilmektedir (6, 22). TEP ameliyatt sonrasinda
enterokolit oranini % 10-22 olarak bildiren seriler olmasi-
na ragmen hastalarimizda ameliyat sonras1 dénemde ente-
rokolit gozlenmedi (2-15). TEP ameliyat sirasinda rektal
kilifin posteriordan kesilmesinin ameliyat sonrasi kabizlik
ve enterokolit gézlenmemesinde etkili oldugunu diisiin-
mekteyiz.

Anal darlik klasik diizeltici ameliyatlar sonrasinda %3-
12 arasinda gelisirken, degisik serilerde TEP ameliyat son-
rast %5-10 oraninda bildirilmektedir (6, 21-22). Bizim se-
rimizde ise % 6.6 oraninda goézlendi. Ameliyat sonrast 15.
glinden sonra ilk ay giinliik, 2. ay giin agir1, 3.ay haftada
iki kez yapilan kalibrasyon islemi 6zellikle yenidogan do-
neminde ameliyat edilen hastalarda anal darlik gelisimini
engellemektedir (2).

TEP ameliyat sirasinda sfinkterlerin asirt gerilmesinin,
uzun donemde fekal kontinans {izerine olumsuz etkileri-
nin, yéntemin dezavantajlarindan oldugu kabul edilmek-
tedir (2-6). Hastalarimizda anal sfinkterlerin fonksiyon-
larmnin yiiksek oranda korundugu gézlendi. Ancak iki
hastada mukoza diseksiyonunun sfinktere yakin yapilmasi
ve bu bélgede mukoza digina ¢ikilmasi gibi teknik hatalar
sfinkter hasarlanmasina yol agti. Sfinkter hasarlanmasinin
agirt gerilimden ¢ok mukoza disseksiyonuna dentat ¢izgi
hizasindan veya distalinden baglanmasinin ve bu bélgede
mukoza digina ¢ikilmasinin yol acugini diistinmekteyiz.

Hirschsprung hastaliginda diizeltici ameliyatlar son-
rasinda manometrik bulgular, rektal ve anal basinglarin
kargilagtirilmasinda ve rektal komplians ve kacirmaya karg
eksternal anal sfinkter direncini saptamada 6nemlidir (23).
Ameliyat sonrast konstipasyon gozlenen hastalarda yiiksek
anal dinlenim basinci ve zayif rektal peristaltizm saptanir-
ken, fekal inkontinansi olan hastalarda diisiik anal dinlenim
basinct veya normal anal dinlenim basinci ile beraber zayif
rektal komplians ve yiiksek rektal basinglar gozlenmektedir
(6, 21-23). Hirschsprung hastaliginda pull-through ame-
liyatlarindan sonra normal RAIR gelisimini bildiren ¢alis-
malarda, ameliyat sonrast gegen siire artik¢a daha yiiksek
oranda RAIR pozitifligi saptanmistir (6, 20, 21, 24). Ame-
liyat sonrast RAIR gelisiminin enterik sinir sisteminin rein-
nervasyonuyla gelistigi distintilmektedir. Bes yil sonra bu
oran %50-70 arasinda bildirilmektedir (6, 20, 21). Ancak
yiiksek oranda konstipasyon bildiren ve ameliyat sonrast
donemde anormal, tkayici ozellikte ve gevsemesi olmayan
internal anal sfinkter bulgulari gozlenen ¢aligmalar da bu-
lunmaktadir (23, 24). Bizim serimizde fekal inkontinansi
olan hastalar diginda normale yakin anal dinlenim ve nor-
malden hafif yiiksek rektal dinlenim basinglart ve rekeal/
anal dinlenim basing oranlart saptandi. Bu bulgular anal
sfinkter biitiinltigiiniin korunmasina ragmen rektal komp-
liansin tam olarak diizelmedigini diistindiirmektedir. Fekal
inkontinansi olan 2 hastada ise rektal dinlenim basinglari
yiiksek iken anal dinlenim basinglar: disiik olarak gozlen-
di. Bu hastalardaki inkontinans sfinkter zedelenmesi ne-
deniyle olabilecegi gibi rektal kompliansin yetersiz olmast
ile de iliskili olabilir. Bu olgularda ¢ikartilan agangliyonik
segment 30 cmden daha azdi. Serimizde literatiirde bildi-
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rilenden daha yiiksek oranda RAIR poxzitifligi saptandi (6,
21-23). Bu bulgu anal manometrik incelemenin ¢ogunluk-
la postoperatif ge¢ donemde yapilmasi veya internal anal
sfinkter fonksiyonunun yiiksek oranda korunmasi ile ilgili
olabilir.

Ameliyat sonrast ddnemde laparotomi ile yapilan asamals
pull-through ameliyatlari sonrasinda %5-15 arasinda adezif
intestinal obstriiksiyon gozlenirken, serimizde ve literatiirde
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Mastositozis, mast hticrelerinin anormal proliferasyonu ve mast hiicre mediatorlerinin salinimi
ile karakterli, kutanoz veya sistemik, az gortilen, heterojen bir grup hastaliktir. Klinik gidis benign
veya agresif olabilmektedir. Kutanz mastositozisin tanisi igin klinik bulgular ile birlikte mast hiic-
relerinin dermal infiltrasyonunun histopatolojik olarak gosterilmesi gerekmektedir. Kutanéz mas-
tositozis, akla getirilmesi halinde, her turlii laboratuar sartlari altinda uygulanabilecek ve basit
histokimyasal boyalarla tanisi ¢ok kolay konabilecek bir antitedir. Burada ¢ocuk yas grubuna ait
soliter kutan6z mastositoma olgusunun histolojik 6zellikleri, literattr bilgileri esliginde sunulmak-
tadir.

Anahtar sozciikler: mastositozis, kutanoz, patoloji

Mastocytosis is a rare cutaneous or a systemic heterogenous group of disease characterized by
abnormal proliferation of mast cells and the release of mast cells’mediators. The clinical outcome
may be benign or aggressive. For the diagnosis of cutaneous mastocytosis, dermal infiltration of
mast cells must be shown histopathologically in addition to clinical findings. Cutaneous mastocy-
tosis is an entity in which the diagnosis can be made so easily in every laboratory conditions with
simple histochemical stains. In this case report, the histological features of a solitary cutaneous
mastocytoma in a pediatric age group is presented with a review of literature.

Key words: cutaneous, mastocytosis, pathology

astositozis hem erigkinlerde hem de ¢ocuklarda nadir goriilen, doku-

larda mast hiicrelerinin sayica artist ve mast hiicre mediatérlerinin sa-

linimi ile karakeerli heterojen bir grup hastalikur. Cocukluk yas gru-
buna ait bir olgu nedeniyle soliter mastositoma agurlikli olmak {izere kutanéz
mastositozislerin literatiir egliginde gézden gecirilmesi amaglanmsur.

Olgu sunumu

Klinik: Sag tist bacakta, 1 adet purpurik deri lezyonu ile hastanemize bagvu-
ran 11 yagindaki erkek hastaya, apigmente neviis 6n tanust ile lezyon eksizyonu
uygulanmugtir. Olgunun yapilan muayene bulgular ve tiim laboratuar tetkikleri
normal olarak saptanmusur.

Patoloji: Makroskobik incelemede, topluca 20x11 mm boyutlarinda, 15 mm
derinliginde biyopsi materyalinde, deri elipsi tizerinde, sinirlari net olmayan, yak-
lasik 4x5 mm boyutlarinda, gevre deriden daha pigmente goriiniimde bir lezyon
goriilmiistiir. Mikroskobik incelemede, normal gériiniimdeki epidermis altinda,
papiller dermisi dolduran ve deri ekleri gevresinden retikiiler dermise dogru uza-
nan hiicresel bir infiltrasyon izlenmistir. Bu hiicrelerin yuvarlak-oval, koyu niikle-
uslu, bazofilik sitoplazmali olduklari saptanmugtir (Sekil 1). Histokimyasal olarak
Toluidin mavisi ile hiicrelerde mast hiicresi ile uyumlu gériiniimde metakromatik
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Sekil 1. Papiller dermisi tamamen dolduran ve retikller dermise uzanim
gosteren diffuiz sekilde yerlesmis mast hiicre infiltrasyonu (HE x 10)

Sekil 2. Dermisde infiltrasyon gosteren mast hiicrelerinin Toluidin mavisi
ile sitoplazmik koyu graniler boyanmasi (Toluidin mavisi x 100)

hicre triptaz ekspresyonu (DAB x 400)

boyanma saptanmustir (Sekil 2). Immiinhistokimyasal calis-
ma sonucunda ayni hiicrelerde mast hiicre triptaz, CD117
ve CD34 ile sitoplazmik ekspresyon izlenmistir (Sekil 3). Bu
bulgular ile olgu lokalize dermal mast hiicre infiltrasyonu
olarak rapor edilmis ve sistemik taramanin negatif olmasi
durumunda lezyonun soliter kutanéz mastositoma olarak

kabul edilebilecegi bildirilmistir.

Tartisma

Mastositozis terimi kutanéz ve sistemik bulgular gos-
terebilen, mast hiicre arugi ile karakterli bir grup hastali-
g1 temsil etmektedir. Mastositozis ilk olarak 1869 yilinda
Nettleship ve Tay tarafindan tanimlanmsur (1,2,3). Mas-
tositozisin genel popiilasyondaki prevalansi bilinmemekte-
dir (1,4,5). Genel populasyonda mastositozisin prevalansi-
nt ve insidansini saptamak, klinik ve laboratuar ¢alismalar
ile kesin tanist konulmamis piir kutandz formlarin yiiksek
oranda bulunmasi nedeniyle olduke¢a zordur (6). Ancak
dermatoloji kliniklerine miiracaat eden hasta gruplarinda

(4,5,6). Bizim olgumuzda oldugu gibi olgularin biiyiik bir
kismi1 gocuk yas grubu i¢indedir (2,5,6,7,8). Cinsiyet farki
bulunmamaktadir (1,6). Genellikle sporadik olmakla bir-
likte ailesel mastositozis olgular: da bildirilmistir (1,2,7).
Etyopatogenez tarugmalt olup, infeksiyonlar, metabolik
anomaliler, toksinler ve inflamasyon gibi ¢esitli faktorler
suclanmaktadir (1). Bizim olgumuzda da klinik hikayede
etyopatogenezi agiklayabilecek bir ozellik saptanmamistr.
Yerlesimine gore (kutandz veya sistemik) ve klinik seyire
gore (agresif veya yavas seyirli) siniflandirmalar bulunmak-
la birlikte en yaygin olarak kullanilan Diinya Saglik Orgii-
tiiniin siniflamasidir (Tablo 1) (8). Klinik seyir eriskin ve
cocuk yas gruplari arasinda farklilik gostermektedir. Pedi-
atrik grupta kutan6z mastositomali olgular benign 6zellik-
tedir. Olgularin bir kisminda rezoliisyon bildirilmektedir
(1,2,4,7). Bu grupta nadiren sistemik forma progresyon ve
hematolojik malignite gelisimi goriilmektedir (2,7). Mas-
tositozise bagli 6liim nedenleri arasinda mast hiicrelerin-
den salinan mediatorlerin neden oldugu hemoraji ve ka-
seksi komplikasyonu bulunmakrtadir (2,7). Olgumuzda 2
yillik takip boyunca niiks veya sistemik mastositoz gelisimi
saptanmamigtir.

Kutanéz mastositozis grubunun sistemik mastositozisler-
den farki mast hiicre infiltrasyonun deri ile sinirli olmasidir.
Sistemik olgularda gastrointestinal sistem, kardiyovaskiiler
sistem, kemik iligi, karaciger ve lenfoid doku tutulumu gg-
rillebilir (1,2,4,6). Kutandz mastositozis, cocuk yas grubun-
da mastositomadan, irtikerya pigmentosa ve diffiiz kutanéz
mastositozise kadar degisen klinik bir spektrum olugturur (2).
Bu grupta tirtikerya pigmentoza en sik izlenen klinik formu
olusturmakradir. Genellikle govdede yogunlasan degisik bo-
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Tablo 1. 2001 Diinya Saglik Orgiitii (WHO) Mastositozis siniflamasi

Kutanéz Mastositozis

1-Urtikerya pigmentoza
2-Diffliz kutan6z mastositozis
3-Mastositoma

Sistemik Mastositozis

(Mast hiicre veya mast hiicre digi hematolojik hastalik olmaksizin)
1-Sistemik indolan (yavas seyirli) mastozitozis
2-Sistemik smoulding (progressif) mastositozis

Sistemik Mastositozis

(Mast hiicre digi hematolojik hastalik ile birlikte)

1- Myeloproliferatif sendrom
2- Myelodisplastik sendrom
3- Akut myeloid lI6semi

4- Non-Hodgkin Lenfoma

Sistemik Agressif Mastositozis
Mast hiicreli Losemi

Mast hiicreli Sarkoma
Ekstrakutan6z Mastositoma

yutlarda, kirmizi-kahverenkli makiil, papiil veya plak seklinde
klinik bulgu verir. En sik eslik eden semptom, siddeti ve siiresi
degisken kasinudir (2,4,5, 6,7,8). Mastositoma ise soliter veya
multipl olabilen kahverenkli makiil, plak veya nodiil seklin-
de saptanir. En sik ekstremitelerde goriiliir (2,5,7,8). Bizim
olgumuzda sag iist bacakta soliter purpurik lezyon sikayeti
ile bagvurmustur. Bu klinik 6zelligi soliter mastositoma ile
uyumlu niteliktedir. Diffiz kutandz mastositoz olgular: ise
deride portakal kabugu goriiniimiinde kalinlagma ve kirmi-
zi-kahverenkli renk degisimi ile karakeerlidir. Difftiz kutansz
mastositozisde hemorajik biil gelisimi tabloya eslik edebilir.
Bu bulgu daha az oranda olmak iizere iirtikerya pigmentoza-
da da ortaya cikabilir (4,5,8). Bu nedenle cocuk yas grubunda
goriilen biilloz eritema multiforme ve haglanmus deri sendro-
mu gibi ¢esitli vezikiilobiillsz hastaliklar mastositozisin klinik
ayirici tanusinda yer almalidir (7).

Biitiin mastositozis formlarinin ortak 6zelligi kesin tani
icin klinik bulgular esliginde dokularda mast hiicre infilt-
rasyonun gosterilmesi gerekliligidir. Histopatolojik olarak
mastositozis, dermisde damarlar ve deri ekleri ¢evresinde
mast hiicre infiltrasyonu ile karakeerlidir (2,5,7,8). Kutanoz
mastositozis olgularinda dermal infiltrasyon, dort farkls pa-
ternde goriilebilir: (a) Papiller ve tist dermisde perivaskiiler
yerlesimli; (b) Papiller ve iist dermisde solid adalar seklin-
de; (c) Interstisyel; (d) Nodiiler (9). Kantitatif degisiklikler
bildirilmekle birlikte histolojik olarak hem iirtikerya pig-
mentozada hem de mastositomada papiller dermisi doldu-
ran ve degisik oranlarda retikiiler dermis ve subkutan yag

dokusuna uzanabilen mast hiicre gruplari saptanmaktadir.
Diffiiz kutanéz mastositozis olgularinda ise infiltrasyonun
cesitli damarlar ve deri ekleri gevresinde yogunlagsma gos-
terdigi dikkati ¢cekmekeedir (2,4,5,8,9). Olgumuzda mast
hiicrelerinin infiltrasyon paterni papiller dermisden bagla-
yarak retikiiler dermise dogru uzanma, deri ekleri ve da-
marlar ¢evresinde yogunlagma ve adalar olusturma seklinde
izlenmistir. Bizim olgumuz bu haliyle literatiirde bildirilen
infilerasyon paternleri ile uyumlu niteliktedir.

Rutin hematoksilen-eozin boyamasinda mast hiicreleri
igsi sekilli veya poligonal olarak izlenirler ve siklikla, fibrob-
lastlar, histiyositler, monositler, monositoid B lenfositler ve
immatiir graniilositler ile karistrilabilir (9,10). Bu nedenle
histopatolojik olarak olgumuzda da lezyonun yuvarlak-oval,
koyu niikleuslu, bazofilik sitoplazmali hiicrelerden meyda-
na gelmesi ayirict tanida dncelikli olarak melanositik dermal
neviisden ayrilmasint gerektirmistir. Ozellikle gocukluk cag
kutanoz mastositozis olgularinda histopatolojik olarak ksan-
toma, juvenil ksantograniiloma ve pigmente neviis ayirict
tanist yapilmalidir (7). Mast hiicreleri dokuda histokimyasal
olarak Wright-Giemza ile bazofilik graniillerin veya Toluidin
mavisi ile metakromatik graniillerin gosterilmesi ile benzer
morfolojiye sahip diger hiicrelerden kolaylikla ayrilabilmek-
tedir. Ayrica immiinohistokimyasal yontemlerle mast hiicre
triptaz, CD117 ve CD34 antikorlar: ile mast hiicreleri gos-
terilebilmektedir (10). Bizim olgumuzda da dermal infiltras-
yon olusturan hiicrelerin Toluidin mavisi ile mast hiicresi ile
uyumlu metakromatik boyanma gosterdikleri izlenmistir.
Ayrica immiinhistokimyasal yontemler ile de bu hiicrelerde
mast hiicre triptaz, CD117 ve CD34 ekspresyonu gosterile-
rek bu hiicrelerin mast hiicre kékenli oldugu ispatlanmistir.
Bu sonuglar ile ayirici tanida melanositik dermal neviis basta
olmak {izere benzer morfolojiye sahip ancak farkli immiinfe-
notipik ozellikler gosteren hiicresel infiltrasyonlardan, mast
hiicre proliferasyonlarinin kesin olarak ayirt edilebilmesi i¢cin
immiinhistokimyasal incelemenin 6nemli bir role sahip ol-
dugu gorilmistiir.

Sonug olarak deri biyopsilerinde ¢ok gesitli benign veya
malign patolojilere ait hiicresel infiltrasyonlar saptanabilir.
Bunlarin bir grubunu da mast hiicrelerinin olusturdugu
infiltrasyonlar meydana getirmektedir. Mast hiicreleri basit
histokimyasal veya immiinhistokimyasal yontemler ile ra-
hatlikla diger hiicresel infiltrasyonlardan ayrilabilmektedir.
Mast hiicre infiltrasyonu, bizim olgumuzda da oldugu gibi
ozellikle soliter kutanéz lezyon olarak karsimiza ¢ikuginda
hem klinik hem de histopatolojik olarak ¢ok cesitli antiteyi
taklit edebilmektedir. Bu nedenle kesin taninin konulabil-
mesi icin 6ncelikle bu olasiligin akla gelmesi, gerekli his-
tokimyasal ve immiinhistokimyasal boyalarin yapilmasi ve
klinik bulgularla desteklemesi gerekmektedir.

S. Kiipana Ayva, A. Okcu Heper, S. Erekul, H. Dindar ve ark.
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Posterior urethral polyps may cause hematuria, various voiding disorders, out flow obstruction
and urinary infections in boys and adults. We report three case of posterior urethral polyps two
of them in boys and one of them in an adults. These rare lesions should be considered in the diffe-
rential diagnosis of hematuria and lower obstructive urinary symptoms in boys and adults.

Key Words: Posterior urethral polyp, obstruction

Posterior Urethral polipler ¢cocuklarda ve yetiskinlerde hematiiri, iseme bozukluklar, ¢ikis obstriik-
siyonu ve idrar yolu enfeksiyonlarina neden olabilirler. Burada ikisi cocukluk cag, biri yetiskin
dénemde goriilen g posterior Urethral polip olgusu sunulmaktadir. Ender goriilen bu lezyonlar
hematdiri ve alt Griner sistem obstriiksiyonlarinin ayirici tanisinda akilda tutulmalidir.

Anahtar sozciikler: Posterior urethral polip, obstriiksiyon

osterior urethral polyps are benign polypoid lesions arising from veru-

montanum or somewhere of prostatic urethra and cause bladder outlet

obstruction, hematuria and urinary infection (1-7). The widespread use of
high-quality excretory urography, cystourethrography, ultrasound and cystoure-
throscopy has led to an increased recognation of these rare lesions (3). Posterior
urethral polyps should be considered and investigated in boys and young adults
presenting with hematuria and nonspesific voiding disturbances. Conventional
treatments of posterior urethral polyps are open cystotomy, transurethral resec-
tion or fulguration of the polyps and removing of the polyp via laser (8). In view
of the rarity of these lesions here in we report our experience with three cases of
urethral polyps and outline the diagnostic evaluation and treatment.

Case reports

Between 1992-1999, 3 patients with posterior urethral polyps were seen at
our clinic. All of them presented with obstructive voiding complaints and pain-
less gross hematuria. Two of the patients had normal excretory urograms but
one of them showed the filling deffect in the base of the bladder (Fig. 1) and
antegrade urethrogram showed well-defined urethral filling deffect and venous
leakage in the adult (Fig. 2).

Cystourethroscopy revealed three polyps, 2 of them arising from verumon-
tanum and one of them in the prostatic urethra. Polyps were resected transure-
thrally. In one boy after transurethral resection the polyp migrated into the
bladder but we retreived it with a broken resectoscope loope (like a fish-hook)
avoiding open cystotomy. All of the specimens of histopathologic examination
showed fibroepithelial benign polyps.
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Figure1. Excretory urogram showes a 2 cm bladder filling
deffect at the base.

Case 1

A 4-year-old male child presented with a history of
intermittan voiding difficulties and painless gross hema-
turia for a few months. Excretory urography and ultra-
sound were normal but cystourethroscopy revealed a 1 cm
polyp arising from verumontanum. The polyp resected via
transurethrally and histopathologic examination showed a
benign polyp of connective tissue covered by transitional
epithelium. Subsequently, the complaints of the child have
disappeared and the patient has voided well.

Case 2

A 7-year- old male was referred to our clinic because
of hesitancy, a decreased stream and terminal hematuria.
Excretory urography showed a filling deffect at the base
of the bladder (Fig. 1). Cystourethroscopy revealed a 2 cm
polyp arising from verumontanum. After the transurethral
resection of the polyp, it migrated into the bladder. But the
specimen removed with a broken resectescope loop (like
a fish-hook) without suprapubic cystotomy. Histopatho-
logic examination showed fibrovasculer core and overlying

epithelium. The child has done well during follow-up.

Case 3
A 23-year-old male was referred to our clinic because of
nocturia, frequency and a poor stream for a few years. Uri-

Figure 2. Antegrade urethrogram showes a 2 cm urethral filling
deffect and venous leakage.

nanalysis showed microscopic hematuria. Excretory urog-
raphy and ultrasonography were normal but antegrade
urethrogram showed a 2 cm filling deffect in the mem-
braneus urethra and accompanied venous leakage (Fig. 2).
Cystourethrography revealed a 2 cm polyp occluded whole
the urethral lumen. The polyp was resected transurethrally
and histopathologic examination showed a 2 cm polyp has
a fibrous core, consisting glanduler tissue covered by pseu-
dostratified columnar epithelium (Fig. 3). Postoperativelly
the patient voided with an excellent stream.

Discussion

Posterior urethral polyps are uncommon lesions and
up to 1989, 66 cases of urethral polyps are found in the
literature (9). Nearly all of them originated from posterior
urethra and all reported examples have occured in boys or
men as in our cases. The reported age range of the patients
newborn to 79 years and 82 % of all cases occur in younger
than twenty years old (9). Our cases are four, seven and
twenty-three years old.

Symptoms of bladder outlet obstruction, hematuria
or urinary infection are the most common complaints of
polyps and the diagnosis is made by excretory urography,
voiding cystourethrography, ultrasound and cystourethros-
copy. Excretory urography showes the typical filling deffect
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Figure 3. High power view of polyp covered by
pseudostratified epithelium and consisting of connective
tissue core with numerous glands.
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Uzuvlarin sag telleri ya da iplik ile sarilarak bogulmalar “sac-iplik turnike” sendromu olarak adlan-
dirilan bir sendroma yol acar. Tani erken konulmazsa ve dogru tedavi uygulanmazsa bu sendrom,
tutulan bolgelerin kaybi ile sonuglanabilir. Literatiirde tekrarlayan bir olgu sunumuna rastlanma-
mistir. Bu calismada, ayak parmaklarinin tutuldugu, nekroz gelismeden basarili bir sekilde tedavi
edilmis iki takrarlayan vaka sunulmustur.

Anahtar sozciikler: Sag, iplik, turnike, ayak parmagi

Appendages may be strangulated by fibers of hair or thread wrapping, resulting in a syndrome
named as “hair-thread tourniquet syndrome”. If not recognized early and treated properly, this
syndrome may result in the loss of the involved appandages. No report of recurrence could be

found in the english literature. In this report, two recurrent cases of this syndrome involving the
toes are presented, who were treated successfully before any tissue necrosis has developed.

Key words: Hair, thread, tourniquet, toe

ebeklerde, cesitli bolgelerde sag telleri ya da iplik ile sarilarak, dolagimla-
rinin bozulmasi “sag-iplik turnike” sendromuna yol agar (1). El ve ayak
parmaklarinin, penisin, klitorisin ve boynun sa¢ yada iplik ile ¢epegevre
sarildig1 vakalar yaymlanmigtr (2-7). Tani erken konulmazsa ve dogru tedavi
uygulanmazsa bu sendrom, tutulan bélgelerin kaybr ile sonuglanabilir.
Teorik olarak miimkiin olmasina ragmen, literatiirde tekrarlayan bir olgu su-
numuna rastlanmamustir.
Bu ¢alismada ayak parmaklarini tutan, tekrarlayan iki olgunun sunumu yapilmus-
tir. Bu vakalar hicbir doku nekrozu gelismeden bagarili bir sekilde tedavi edilmistir.

Olgular

Olgu 1

Alu aylik erkek bebek, sag ayak ti¢lincii parmaginda bir haftadir var olan
sislik sikayeti ile klinigimize bagvurdu. Yapilan fizik incelemede, bu parmagin
orta falanksini ¢evreleyen konstriktif banda neden olan enfekte iilserin i¢cinde sag
oldugu goriildii. Diger bir bulgu olarak da ayni1 ayak ikinci parmaginin tabanini
cevreleyen skar dikkati ¢ekti (Sekil 1a). Anne ve babadan alinan tbbi hikaye-
den bu skarin da yine bir sag teline bagli gelisen tlsere ait oldugu ogrenildi.
Aile oykiisinde ¢ocuk istismarina ait bulgu saptanmadi. Tedavi i¢in sag tilserden
cikartlip, Serour’un tanimladig: sekilde lokal anestezi altinda tilserin dorsaline
longitudinal, derin bir insizyon yapildi. Iki hafta boyunca yapilan pansumanlarla
tilser tam olarak iyilesti (Sekil 1b). Hasta alt1 ay boyunca haftada bir kez olmak
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Sekil 1. (A) Uciincii ayak parmaginda iilserasyonun ve icerisindeki sacin
goruinim. Ok ikinci ayak parmagindaki iyilesmis Ulserasyonu gostermektedir
(Plantar gériiniim). (B) Uclincii ayak parmadindaki ilserasyonun
operasyondan 2 hafta sonraki iyilesmis gérintimu (Dorsal gériniim).

tizere takip edildi, rekiirrens gozlenmedi. Hasta yakinlari

sendrom hakkinda bilgilendirildi ve egitildi.

Olgu 2

Déort aylik bebek, ti¢ giindiir var olan sol ayak tigiincii
parmagindaki sislik sikayeti ile klinigimize bagvurdu. Yapi-
lan fizik incelemede, bu parmagin orta falanksinda kons-
triktif banda neden olan ¢epecevre enfekte iilserin iginde
sa¢ oldugu goriildii. Ayrica dordiincii parmak proksimal
falanks ortasinda lokalize iyilesmis olan {ilser de gozlendi
(Sekil 2a). Anne ve babadan alinan ubbi hikayeden bu
skarin da yine bir sag teline bagli gelisen tilsere ait oldu-
gu ogrenildi. Aile oykiisiinde ¢ocuk istismarina ait bulgu
saptanmadi. Tedavi i¢in sag iilserden ¢ikarulip, Serour’un
tanimladigr sekilde lokal anestezi altinda iilserin dorsaline
longitudinal, derin bir insizyon yapildi. ki hafta boyunca
yapilan pansumanlarla tilser tam olarak iyilesti (Sekil 2b).
Hasta altt ay boyunca haftada bir kez olmak {izere takip
edildi, rekiirrens gozlenmedi. Hasta yakinlari sendrom

hakkinda bilgilendirildi ve egitildi.

Tartisma

Bu sendromda bazi bélgelerdeki turnike etkisi sa¢ ya da
iplikle ortaya ¢ikmistir. Siklikla el ve ayak parmaklar: etkile-
nir ve alu ile otuz hafta arasindaki bebeklerde ortaya ¢ikar.

Bu konuda sunulan ilk olgu 1832 yilinda , dért haftalik
bir bebekte penisin sa¢la dolanmasidir (8). Parmagin sag-
la dolanmast ise ilk olarak 1965 yilinda Alpert tarafindan
yaymnlanmistir (2). “Ayak parmag: turnike sendromu” ve
“Penis turnike sendromu” gibi farkli adlarla tanimlandik-
tan sonra (4,9) Barton bu antiteyi “Sag-iplik turnike send-
romu” olarak tanimlamay 6nermistir (1).

Sekil 2. (A) Uciincii ayak parmagindaki tilserasyonun gériinimi. Ok
dordiincl ayak parmagindaki iyilesmis tlserasyonu géstermektedir
(Dorsal gériiniim). (B) Uciincii ayak parmagindaki tilserasyonun

operasyondan 2 hafta sonraki iyilesmis goriinimu (Dorsal gériiniim).

Konstriksiyonun neden oldugu 6dem, arteriel dolum
ve vendz doniisiin bozulmasina yol acar. Eger bu siireg iler-
lerse sa¢ ya da iplik deriyi kesebilir, deri alti1 yag tabakasi-
na gecebilir ve burada goriinmez bir sekilde kalict olabilir.
Konstriktif band, bulundugu bélgenin distalinde sislige,
solukluga ve sogukluga neden olabilir. Tani konmazsa ve
uygun sekilde tedavi uygulanmazsa bu sendrom, tutulan
bolgelerde doku nekrozuna ve bélgenin kaybina neden ola-
bilir.

Sa¢ dolanmasinin tam mekanizmas: bilinmemesine
ragmen ¢ogunun kaza ile (tesadiifi olarak) olustugu dii-
stiniilmektedir (1). Quinn bu antitenin bebeklerin tulum
tarz1 kiyafetleri ile plantar refleksi igeren durumlarin bir
bilegkesi olarak ortaya ¢ikabilecegini one stirmiistiir (4).
Diger mekanizmalar baul ve etnik inanislar nedeni ile bu
bolgelerin sag ya da iplikle sarilmasini igerebilir (2,10). Se-
rour basit olarak kesmenin (insizyon yapmanin) ve sagin
uzaklastirilmasinin yeterli olmadigini vurgular (7). Ayrica
tutulan parmagin (ayak parmags) dorsalinde dolanma alani
tizerinde, derin, longitudinal ve kisa bir insizyon kullanil-
masini énerir (7).

Sonug

Sonug olarak bu sendromda hastalarin yakin takibi ve
aile egitimi sendromun erken tanisit ve rekiirrenslerin 6n-
lenmesi agisindan énemlidir.

S. Gékrem, D. Tuncali, G. Aslan, U. Balci Akbuga
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