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THE CORONA MORTIS:
AN ANATOMIC CADAVER STUDY

Aysun Uz* ¢ Cigdem Erkuran* « Mehmet Cem Bozkurt* ¢ ibrahim Tekdemir*

SUMMARY

In this study, we examined the anastomosis situated
between the branches of the obturator and the external
iliac arteries and veins that form the corona mortis in
order to determine whether it is arterial, venous or
both. Seven fixed cadavers (14 pelvic halves) were
used. A communicating branch between the external
iliac vein and the obturator vein over the superior pu-
bic ramus was observed in all specimens. We called
this branch the “communicating vein” (“v. communi-
cans”). An accessory obturator artery was seen in two
specimens. Qur studly showed that the corona mortis
located over the superior pubic ramus and formed by
the communicating vein is actually a venous anasto-
mosis.

Key Words: Anatomy, corona mortis, obturator ar-
tery, obturator vein, vascular anastomosis

OZET

Corona Mortis Uzerine Anatomik Bir Kadavra Calis-
masi

Bu ¢alismada, a. v. obturatoria ile a. v. iliaca exter-
na’nin dallari arasinda yer alan anastomozlar olarak ta-
rif edilen corona mortis’in sadece arteriyel veya vendz
mii yoksa her ikisi tarafindan mi ofusturuldugu arastin/-
di. Calismada 7 fikse kadavra (14 yanim pelvis) kullanil-
di. Incelenen Grneklerin hepsinde ramus superior ossis
pubis iizerinde, v. iliaca externa ile v. obturatoria ara-
sinda birlestirici bir dal tespit edildi. Bu dal tarafimiz-
dan v. communicans olarak isimlendirildi, iki dmekie
ise a. obturatoria accessoria gorildi. Calismamiz gos-
termistir ki; ramus superior ossis pubis tzerinde ver
alan ve v. communicans olarak isimlendirdigimiz da-
marin olusturdugu carona moertis aslinda bir ven anas-
tomozudur.

Anahtar Kelimeler: Anatomi, a. obturatoria, v. obtu-
ratoria, corona mortis, vaskuler anastomozlar

The vascular connection between the obturator
and the external iliac systems is known as the “corona
mortis” (1,2,3,4,5,6). Although detailed information is
available on the arterial anastomosis of the corona
mortis, a definition of the venous system is lacking.
Classical anatomy textbooks describe a tiny anastomo-
sis on the dorsal side of the pubic symphysis between
the obturator and the external iliac arteries, but do not
mention if this anastomosis can be life threatening
(1,3,4,7,8). Nevertheless, it is stated that in cases whe-
re the obturator artery is not seen (20%-30%), the ac-
cessory obturator artery originating from the external
iliac artery or its tributaries may present a risk (4,7,8).
Tornetta et al. and Gilroy et al. confirmed some con-
sequential connections between the veins situated on
the superior pubic ramus (70%) (2,5). In surgical app-
roaches, knowledge of this anastomosis, located over

the superior pubic ramus between the arterial and the
venous systems, gives confidence to the surgeon
(1,2,3,4,6). In this work, we studied whether the anas-
tomosis that forms the corona mortis is arterial, veno-
us or both.

MATERIALS AND METHODS

Seven fixed cadavers (14 halves) were dissected.
An incision beginning from the bony landmark of the
anterior superior iliac spine to the pubic symphysis
was performed, and the superficial soft tissues and ab-
dominal wall muscles of the region were removed.
The dissection proceeded to the anterior axillary line
and to the costal margin. The anterior abdominal wall
was then tipped over medially. Dissection clearly re-
vealed the starting point of the inferior epigastric artery
in the facia of the rectus abdominis muscle. Next, vas-
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cular structures that course vertically on the superior
pubic ramus were uncovered and examined to deter-
mine whether they were arterial, venous or both.

A vernier caliper sensitive up to 0.Tmm was used
to measure the external diameters of the vessels that
form the corona mortis and the distance from the pu-
bic symphysis to the anastomosis.

FINDINGS

A venous anastomosis on the superior pubic ramus
was a consistent finding in all cases. These venous
connections between the external iliac and the obtu-
rator veins can be seen in Figure 1. The average exter-
nal diameter of this “communicating vein” was 3.26
mm (2.17-4.87 range). This vein coursed vertically to
inferior of the superior pubic ramus and connected to
the obturator vein. This type of connection was detec-
ted inside the obturator foramen in some cases and
outside the foramen in others (Figs. 1, 2).

In 12 of the cadaver halves, the obturator artery
originated from the internal iliac artery and branched
before entering the obturator foramen, or pubic ra-
mus. This branch coursed to the dorsal side of the pu-
bis and anastomosed with the pubic branch of the in-
ferior epigastric artery. The average diameter of these
connecting vascular structures was measured as 0.98
mm (0.60-1.24 range).

In two of the samples, the obturator artery origina-
ting from the internal iliac artery could not be found.
Instead, an extension of the external iliac artery was
observed in one sample and an accessory obturator
branch from the inferior epigastric artery was obser-
ved in the other (Figs. 2, 3). This artery coursed from
the superior pubic ramus vertically to enter the obtu-
rator foramen. The measured diameters of this vessel
were 2.38 and 2.24 mm. An obturator vein (Fig. 2) co-
uld be seen in one of these two cases but could not be
seen in the other (Fig. 3).

The average distance between the dorsal side of
the pubis and the arterial or venous anastomosis was
40.44 mm (33.22-52.72 range).

It was observed that the venous arch over the su-
perior pubic ramus was in close connection with the
femoral ring and the lacunar ligament (Fig. 4).

DISCUSSION
The pubic branches between the inferior epigastric
artery and the obturator artery are surgically signifi-

Figure 1: The “communicating vein” is situated between the
external iliac and the obturator veins, left side upper
view (EIA: external iliac artery; E!V: external iliac ve-
in, ON: obturator nerve; OA: obturator artery, CoV:
communicating vein; OV: obturator vein; OF: obtura-
tor foramen).

Figure 2: Accessory obturator artery originating from the inferi-
or epigastric artery and two foramen tributaries of the
communicating vein (CoV1 and CoV2), right side up-
per view (EIA: external iliac artery; EIV: external iliac
vein; IEA: inferior epigastric artery; AOA: accessory
obturator artery; CoV: communicating vein; CoV1:
branch of the communicating vein; CoV2: branch of
the communicating vein; OV: obturator vein; OF: ob-
turator foramen).

cant. If the branches are thick, they may pose a great
risk. Odar mentions that if the anastomosis between
the obturator branch of the inferior epigastric artery
and the pubic branch of the obturator artery is thick it
may be injured during femoral hernia repairs (9).
McMinn and Grant document the accessory obtu-
rator artery on the superior pubic ramus in their well-
known anatomy atlases (10,11). In the absence of the
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Figure 3: Accessory obturator artery orginating from the exter-
nal iliac artery, left side upper view (EIA: external ili-
ac artery; EIV: external iliac vein; CoV: communica-
ting vein; AOA: accessory obturator artery; RP: pubic
branch; ON: obturator nerve; OF: obturator foramen).

Figure 4: Close relationship between the lacunar ligament and
the communicating vein, right side upper view (EIV:
external iliac vein; L. Lig: Lacunar ligament; CoV:
communicating vein; ON: obturator nerve; OA: obtu-
rator artery; OV: obturator vein; OF: obturator fora-
men).

obturator artery, several authors mention an unusual
accessory artery that originates from the inferior epi-
gastric artery or a thickened portion of the inferior epi-
gastric artery (1,4,6,8,11). According to Moore, the in-
cidence of this unusual or accessory vessel is 20% (4).
Textbooks state that if the anastomosis is formed by a
thick branch, surgery of this region may be risky. The
tiny anastomosis behind the pubic symphysis, howe-
ver, has not been defined (1,4,5,8,11,12). Only Main-
land, Odar and Yildinm considered these tiny structu-
res as a part of the corona mortis (3,6,9). In our study,
tiny connections between the obturator and the exter-

nal iliac arteries were considered less important, since
their average diameter is approximately 0.98 mm, and
they are located away from the surgical field. On the
other hand, there is a possibility of a surgical risk
when the accessory obturator artery exists in place of
the obturator artery. The diameter of this accessory ar-
tery, located on the superior pubic ramus, was found
to be 2.88 mm in one case and 2.24 mm in another.

Classical anatomy textbooks pay less attention to
the veins that form the communicating anastomosis in
the area than to the arteries. Although Moore refers to
the venous connection as the “accessory obturator ve-
in”, and Gray mentions a thick vessel relating to the
obturator and the external iliac veins, they do not
mention any risks posed in such cases during surgical
operations (4,12). Lanz and Wachsmuth refer to the
vein that originates from the external iliac vein and
runs through the obturator canal, as “vv. comitantes”
(13). In Studies describe the corona mortis anastomo-
sis as a vascular structure that is 34% arterial, 70% ve-
nous and 20% both (5). In an anatomic cadaver study
on South African blacks, Missankov et al. found 12 ca-
davers with arterial vascular structures, 26 cadavers
with venous vascular structures and 12 cadavers with
both (14). However, in dissections of 55 cadavers, Gil-
roy et al noted a relatively higher incidence of the ob-
turator artery variations (70-80%) (2). In these studies,
the incidence of venous anastomosis was higher than
that of arterial anastomosis.

In our study, we observed a thick vein (3.26 mm
diameter on average) between the external iliac and
obturator veins in all cases. In the two cases in which
an accessory obturator artery was seen, we referred to
the vein coursing by this artery as the “communicating
vein” rather than the “accessory obturator vein”. But
regardless of its designation as “unusual”, “acces-
sory”, or “pubic branch”, it is important to note that
there is always a thick vein on the superior pubic ra-
mus. The likelihood of the existence of a vein rather
than an arterial connection should be noted by surge-
ons, in light of concerns over venous bleeding.

Tornetta et al. described a morphometric measure-
ment of 60.20 mm (30-90 mm) for the distance from
the pubic symphysis to the anastomosis in 50 pelvic
halves (5). Our average measurement was 40.44 mm
(33.22-52.72 mm). This distance should be taken ad-
vantage of in hernia repair (15) and in fixing unstable
pelvic fractures.
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In conclusion, a consistent venous connection
between the external iliac and the obturator veins lo-
cated on the superior pubic ramus may be called the
“communicating vein”. This structure forms the coro-
na mortis. In cases when the obturator artery is mis-
sing, the accessory obturator artery joins the corona
mortis (20-30%). This artery or vein reaches the obtu-

REFERENCES

1. Arnold M. Reconstructive Anatomy: A method for the study
of human structure. Philadelphia: W. B. Saunders
Company, 1968: 271.

2. Gilroy AM, Hermey DC, Di Benedetto LM, Marks SC, Page
DW, Lei QF: Variability of the obturator vessels. Clini-
cal Anatomy 1997: 10:328.

3. Mainland D. Anatomy As a Basis for Medical and Dental
Pratice. New York: Harper and Brothers, 1945: 280.

4. Moore KL. Clinically Oriented Anatomy. 3% ed. Baitimore:
Williams and Wilkins, 1992: 261.

5. Tornetta P, Hochwald N, Levine R: Corona Mortis inciden-
ce and location. Clin Orth and Re! Res 1996; 329:97.

6. Yildinm M, Oztiirk A, Sahinoglu K, Pestemalci T, Turut M,
Kutoglu T: A. epigastrica inferior orijinli a. obturatoria
olgulan. Morfoloji Dergisi 1996; 4 (1-2):56.

7. Armnci K, Elhan A. Anatomi . 2. Cilt. Ankara: Giines Kitabe-
vi, 1995 : 81.

8. Gray H. Anatomy Descriptive and Surgical. 15" ed. Fin-
land: Chancellor Press, 1994: 540.

rator foramen passing by or over the femoral ring on
the superior pubic ramus. Here it has a close relations-
hip with the loose edge of the lacunar ligament and
the neck of the femoral hernial sac. The surgeon, in
dealing with direct or indirect inguinal and obturator
hernia, should be aware of these anastomoses and
their close relationship to the femoral ring.

9. Odar IV Anatomi. Cilt T, Ankara: Ankara Universitesi Yayin-
lart, 1984: 453,

10. Abrahams PH, Hutchings RT, Marks SC. McMinn’s Colour
Atlas of Human Anatomy. 4" ed. London: Mosby,
1998: 235.

11. Agur AMR. (1991) Grant's Atlas of Anatomy. 9" ed. Balti-
more: Williams and Wilkins, 1991: 162.

12. Williams PL, Warwick R, Dyson M, Bannister HL. Gray's
Anatomy. 37" ed. Edinburgh: Churchill Livingstone,
1989: 814,

13. Von Lanz T, Wachsmuth W. Praktische Anatomie. Berlin:
Verlag Von Julius Springer, 1938: 112-113.

14. Missankov AA, Asvat R, Mauba KL: Variation of the pubic
vascular anastomoses in Black South Africans., Acta
Anat 1996; 155:212-214.

15. Ugur DA. Inguinal ve Femoral Fitiklarin Cerrahi Teclavisi. 4.

Baski. Ankara: Ankara Universitesi Tip Fakiiltesi Yayin-
larindan Sayi: 402, 1980: 104-109.



JOURNAL OF ANKARA MEDICAL SCHOOL Vol 22, No 3, 2000

133-136

DIAGNOSTIC PERFORMANCE OF SERUM DIPEPTIDYL PEPTIDASE IV
ACTIVITY IN DEPRESSION

Serenay Elgiin* ¢ Aytac Keskinege* ¢ Hakan Kumbasar**

SUMMARY

Dipeptidyl peptidase IV (DPPIV) is a T-cell associ-
ated enzyme which is known to possess an essential ro-
le in T-cell-mediated immune response. Serum DPPIV
activity was shown to be significantly lower in major
depressives in comparison to minor depressives. Since
immune-inflammatory alterations have been repe-
ated|y reported in depression, decreased serum DPPIV
activities in depressed patients compared to healthy
controls or in major depressives compared to minors,
may reffect the impaired immune state in depression,

In this regard, we aimed to evaluate the diagnostic
performance of serum DPPIV activity measurement as
a discriminatory variable in depression. Receiver ope-
rating characteristics (ROC) curve which is used to es-
timate the quantitative performance of a test, revealed
that the sensitivity and the specificity of the test was ef-
ficient in separating major depressives both from minor
depressives and healthy subjects.

Key Words: Dipeptidyl peptidase 1V, depression,
ROC curve

OZET

Serum Dipeptidil Peptidaz 1V Aktivitesinin Depres-
yondaki Tamisal Performansi

T hticre ile iliskili bir enzim olan dipeptidil peptidaz
IV (DPPIV)'iin T-hticre aracili immiin yanitta esensiyal
bir rol oynadig bilinmektedir. Serum DPPIV aktivitesi-
nin major depresyonlularda minér depresyoniulara go-
re anlamli oranda dtistik oldugu gésterilmistir. Depres-
yonda immiin-inflamatuar degisimler oldugu siklikla
bildirildiginden, depresif hastalarda sagliklt kisilere ki-
vasta veya major depresiflerde mindrlere kiyasla daha
diistik bulunan serum DPPIV aktiviteleri depresyonda
immiin durumun bozuldugunu gésterebilir.

Bu bakimdan, serum DPPIV aktivite dlgiimdintin dep-
resyonda ayirdedici bir degisken olarak tanisal perfor-
mansinin degerlendirilmesine karar verildi. Bir testin
kantitatif performansini belirlemek icin kullanilan Re-
ceiver operating characteristics (ROC) egrisi, testin ma-
jor depresitferi hem mindrlerden hem de saghkli kisiler-
tdlen ayridetmek icin yeterli sensitiflik ve spesifiklige sa-
hip oldugunu aqiga cikard!.

Anahtar Kelimeler: Dipeptidil peptidaz 1V, depres-
yon, ROC erisi

DPPIV (CD26) (EC 3.4.14.5) is an exopeptidase
which removes N-terminal dipeptides from peptides
with a proline or alanine at the penultimate position.
Within the hematopoietic system, DPPIV is identified
as CD26, the T-cell activation antigen and is predomi-
nantly expressed on the cell membrane of human T
lymphocytes and plays a key role in T-cell-mediated
immune response (1). Serum DPPIV activity has been
measured in several immune disorders with the as-
sumption that it might reflect the immunological status
(2,3).

Recent studies confirm the hypothesis that severe
depression is accompanied with immune-inflamma-
tory alterations (4,5,6). Serum DPPIV activity was me-

asured and found to be decreased in depressed pati-
ents compared with healthy subjects suggesting a pos-
sible role (6,7,8). However, diagnostic performance of
the test was not demonstrated.

There are numerous ongoing studies in search for a
reliable biological marker which may be used in the
evaluation of psychiatric illnesses. A ROC plot offers
an improved capability to judge a test's performance
to discriminate between diseased and non-diseased or
between two different clinical states such as minor and
major depressives. When evalauting the performance
of a test, confusion is avoided by using the ROC cur-
ves instead of only accepting statements such as “the
test is very sensitive or very specific”. It has been ad-
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vocated that the area under the curve is a relative me-
asure of a test’s performance (9). Therefore, we deci-
ded to evaluate the diagnostic performance of an im-
mune state variable, serum DPPIV activity measure-
ment by ROC analysis, also as a discriminatory test in
depressed patients and healthy subjects.

MATERIALS AND METHODS

Ninety-eight (54 major, 44 minor) depressed outpa-
tients (mean age + SD= 34.6 + 7.2) who were admit-
ted to the Department of Psychiatry, Faculty of Medi-
cine, University of Ankara were included in the study.
They were diagnosed and categorised according to
DSM-1V criteria. The structured psychiatric evaluation
was made on the basis of the National Institute of Men-
tal Health Diagnostic Interview Schedule (10). They
were free of any drugs known to affect immune or en-
docrine function and hormonal preparates including
oral contraceptives for at least 1 month prior to blood
collection. A diagnosis of major depression was made
if within the past month the patient had 2 weeks or
more of depressed mood or anhedonia, along with 2
weeks or more of 4 other DIS criterion symptoms. If for
2 weeks or more within the past month, the patient eit-
her experienced depressed mood or anhedonia and at
least 1 other criterion symptom or, 3 or more criterion
symptoms in the absence of depressed mood or anhe-
donia, it was diagnosed as minor depression.

Sixty-nine healthy control subjects (mean age *
SD=32.7 = 5.1) were assessed with the Structured Cli-
nical Interview for DSM-1V, non-patient edition (11)
and excluded for past, present and family history of
psychiatric disorders. They were also free of any me-
dication for at least 1 month prior to blood sampling.
None had ever been taking psychotropic drugs.

All patients and controls had normal physical exa-
minations and none of them reported any long lasting
physical illness. Rouline clinical laboratory analyses,
i.e. blood determinations (liver function tests such as
ALT, AST and GGT, renal function tests such as blood
urea nitrogen and creatinine, thyroid function tests
such as basal TSH, total and free T4, T3, hematologic
tests, serum electrolytes and urine tests) were in nor-
mal ranges. They all agreed to participate in this study
and gave us informed consent.

Sera were separated from blood samples taken at
0830h following an overnight fast and stored at ~20°C
until enzyme activity was measured spectrophotomet-

rically. DPPIV activity was analysed by colorimetric
determination of glycyl-prolyl-p-nitroanilide tosylate
hydrolysis (12). Absorbances were read using a Uni-
cam HeAios ot UV-VIS spectrophotometer (Cambridge,
UK). Results were expressed as [U/L. The within-run
and between-run precisions of the assay were 2.7%
and 3.3%, respectively. All chemicals were purchased
from Sigma Chemical Co. (St. Louis, Mo.).

Statistical analyses of data were performed using
Student’s t-test. In order to assess the diagnostic accu-
racy of serum DPPIV activity in depression, ROC (re-
ceiver operating characteristics) curves were plotted
(13). ROC curves were generated by plotting the sen-
sitivity (true positives) (y-axis) against 1-specificity (fal-
se positives) (x-axis) at various cut-off points of the
tests.

RESULTS

Mean + SD values for DPPIV activities of major,
minor depressed patients and controls were
10.09+4.83, 18.58+6.25 and 20.12+8.48 |U/L., res-
pectively. Serum DPPIV activity of major depressives
was significantly decreased when compared with mi-
nors (p<0.005) and controls (p<0.001). No meaning-
ful difference was found between the minor depressi-
ves and controls. Therefore, ROC analyses were emp-
loyed in order to assess the separation of major dep-
ressed patients from minors and controls, using serum
DPPIV activity as the discriminatory variable.

DISCUSSION

Decreased serum DPPIV activity in depressed pati-
ents may reflect the T-cell related alterations regarding
the immune status, since CD26/DPPIV plays part in T-
cell-mediated immune response (1). Besides, lowered
serum DPPIV activity in major depressed patients in
comparison with minor depressed ones might suggest
that major depressives display a greater tendency to
immune dysfunction. Assuming that this possible
dysfunction in T-cell related immunity in depression
might be used for the discrimination between depres-
sed patients and healthy subjects, ROC analyses were
performed.

ROC plot of a given test offers an improved capa-
bility to judge a test’s performance to discriminate bet-
ween diseased and non-diseased or between two dif-
ferent clinical states such as minor and major depres-
sives. It has been advocated that the area under the
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curve is a relative measure of a test’s performance (9).
When using ROC analysis, one can select different
cut-off points to maximise either the diagnostic sensi-
tivity or specificity, according to the clinical needs.
We observed that a cut-off value of 15 IU/L gave a di-
agnostic sensitivity of 90% and a specificity of 80%,
when used for the separation between major and mi-
nor depressives with a greater area under the curve
(Figure Ta). The test was also found efficient for disc-
riminating major depressives from healthy controls as
displayed by the ROC curve (Figure 1b). Using the sa-
me cut-off value, a 89% sensitivity with a %81 speci-
ficity was obtained. Since there was no statistically
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significant difference between the minor depressives
and controls, ROC analysis was not performed for the-
se subgroups.

As a conclusion, serum DPPIV activity seems to be
a promising biological marker both in the diagnosis of
depression and evaluation of the immune status of
depressed patients. As seen, the diagnostic performan-
ce of the test has proved to be satisfactory in separa-
ting major depressives from healthy subjects and mi-
nor depressives. This might also raise the possibility
for the test to be included in the categorisation criteria
of depression. Thus, the subject is relevant to more at-
tention and further investigation in various aspects.
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Figure 1: ROC plots showing serum DPPIV activity discriminating between (a) major and minor depressives, (b) major depressives

and controls.
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HEART RATE VARIABILITY IN HYPERTROPHIC OBSTRUCTIVE
CARDIOMYOPATHY: ASSOCIATION WITH FUNCTIONAL CLASSIFICATION
AND LEFT VENTRICULAR OUTFLOW GRADIENTS

Oben Déven*  Tamer Sayin** e Muharrem Giildal**
Remzi Karaoguz** e Dervis Oral**

SUMMARY

The aim of this study was to investigate cardiac auto-
nomic control in patients with hypertrophic abstructive
cardiomyopathy (HOCM) and to assess the indices of
heart-rate variability in relation to clinical and echocar-
diographic features. Twenty-three patients (17 male, 6
female; mean age 4311) with HOCM and 18 healthy
volunteers were included. M-mode and two-dimensi-
onal echocardiography and pulsed and continuous-wa-
ve Doppler studlies were obtained. All patients and vo-
lunteers underwent continuous 24-hour ambulatory
ECG monitoring. Time domain variables considered in
this study were standard deviation of mean RR intervals
(SDRR), root-mean squared successive difference
(RMSSD) and percentage of cycles differing from the
preceding one by more than 50 msec (PNN50%). Pati-
ents were compared to detect associations between in-
dices of heart-rate variability, left ventricular outflow
tract obstruction and clinical status. Age-corrected he-
art-rate variability parameters were also correlated with
echocardiographic and clinical characteristics of the
patients. New York Heart Association (NYHA) Functi-
onal Class Ill and IV patients had lower values of SDRR
index, RMSSD and PNN50% when compared with
NYHA Functional Classes | and Il (p<(0,05), Time do-
main heart-rate variability parameters were found to be
significantly correlated with subaortic dynamic obst-
ruction. In conclusion, heart-rate variability is reduced
in HOCM and well-correlated with the degree of suba-
ortic obstruction. Heart-rate variability indices are also
sensitive markers of functional status.

Key Words: Cardiomyopathies, heart rate, hypert-
rophy

OZET

Hipertrofik Obstriiktif Kardiyomiyopatide Kalp Hizi
Degiskenligiyle Fonksiyonel Kapasitenin ve Subaortik
Gradientin Karsilastirilmasi

Hipertrofik kardiyomiyopatiye kardiyak otonom akti-
vitedeki degisikliklerin eslik ettigi bilinmektedir. GCalis-
mamizda hipertrofik obstriiktif kardiyomiyopatide
(HOKM) kalp hizi degiskenligi indekslerini klinik ve
ekokardiyografik parametrelerle karsilagtirdik.

Calismamiza HOKM tanisi konulan 23 hasta alindi
(17 erkek, 6 kachn, ortalama yag:43=11). Kontrol grubu
da benzer yas ve cinsiyet dzellikleri olan 18 saghkly bi-
reyden olusturuldu (16 erkek 2 kadin, ortalama yas:
45x14). Tam hastalara M-mode, iki-boyutlu ve pulse-
Doppler olctimlerinden sonra 24 saatlik Holter ve kalp
hizi degiskenligi incelemeleri yapileh. Calismada kalp
hizi degiskenligi parametrelerinden sirasivla SDRR (RR
intervallerinin standard sapmasi), RMSSD (ortalama
atim araliklanini karelerinin karekékd) ve PNN50% 50
ms‘den fazla farklilik gosteren atimlarin oraninina ba-
kildi. Hastalarin kalp hizi degiskenligi parametreleri su-
baortik gradient ve fonksiyonel kapasiteleriyle birlikte
incelendi. Fonksiyonel kapasitesi sinif I1I-1V olan hasta
grubtinda kalp hizi degiskenligi parametrelerinde sinf
-1l olan hasta grubuna gére belirgin azalma saptanch.
Zaman bazinda yapilan kalp hizi degiskenligi paramet-
relerinin subaortik gradient ile istatistiki olarak anlaml
derecede korrelasyon gésterdigi bulundu.(SDRR: r=-
0.6743, p<0.01; RMSSD: r=-0.4928, p<0.05, PNN50 :
r=-0.5432, p<0.05).

Sonug: Kalp hizt degiskenligi HOKM hastalarinda
kontrol grubuna gore anlamli derecede azalmistir. Bu
hastalardaki subaortik gradient ve fonksiyonel kapasite
ile kalp hizt degiskenligi parametreleri arasinda kuvvet-
li bir korrelasyon oldugu bulunmustur.

Anahtar Kelimeler: hipertrofi, kalp hizi, kardiyomi-
yopati

Measurement of heart-rate variability has been re-
ported to be a useful non-invasive method for the ge-
neral assessment of cardiovascular autonomic neural
status (1,2). Altered autonomic nervous system functi-

on has been documented in hypertrophic obstructive
cardiomyopathy (HOCM) and is associated with mar-
kers of adverse prognosis (3,4,5). A number of pat-
hophysiological components of HOCM have been
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identified: (1) left-ventricular outflow obstruction, (2)
diastolic dysfunction, (3) myocardial ischemia and (4)
arrhythmia (6,7,8,9). The dynamic type of obstruction
to left ventricular outflow exhibited by patients with
HOCM (due to systolic anterior motion of the mitral
valve and midsystolic contact with the ventricular sep-
tum) may show variability with consecutive two-di-
mensional echocardiographic measurements. Such
variability in gradients may be associated with the au-
tonomic dysfunction. The aim of this study was to eva-
luate cardiac autonomic control in patients with
HOCM and to assess the indices of heart-rate variabi-
lity in relation to the clinical, two-dimensional echo-
cardiographic and Doppler echocardiographic featu-
res of the disease.

MATERIALS AND METHODS

Patient group: The study group consisted of 23 pa-
tients with HOCM and 18 volunteers in sinus rhythm
not receiving cardioactive medication. Diagnosis was
made 4£3 months before the study began and was ba-
sed on echocardiographic features. All patients had
left interventricular septum (IVS) hypertrophy of 1.5
cm or more on two-dimensional echocardiography
and IVS/ PW (posterior wall) ratio 21.3 in the absence
of a systemic cause. Systolic anterior motion of the
mitral wall was also observed in all patients. Patients
with systemic hypertension were excluded. None of
the patients had diabetes mellitus or any disease that
might be associated with cardiac hypertrophy. The
majority of patients were symptomatic, with chest pa-
in {(n=3; 13%) or dyspnea (n=16; 70%). At the time of
the study, five patients had never received any cardi-
oactive medication; 12 patients discontinued beta-
blockers or verapamil (n=6) for at least four half-lives
before the study. Four patients had family histories of
hypertrophic cardiomyopathy, and one patient had
been resuscitated from ventricular fibrillation.

NData collection and processing: M-made and two-
dimensional echocardiography and pulsed and conti-
nuous-wave Doppler studies were obtained with a
phased-array Doppler echocardiography unit (Wing-
med, System Five) with a 2.5 Mhz duplex imaging
transducer. Using established methods, we measured
maximum interventricular septal thickness and maxi-
mum posterior-wall thickness (10). Left-ventricular
outflow obstruction was evaluated by continuous
Doppler, positioning the probe so that velocities in the
left-ventricular outflow tract were recorded. Left-vent-

ricular outflow tract gradient was measured according
to a modified Bernoulli equation (gradient = peak ve-
locity? x 4), with gradient in millimeters of mercury.
All measurements represent the average of at least
three cardiac cycles. All patients underwent continu-
ous 24-hour ambulatory ECG monitoring. Solid-state
recordings were analyzed with a Medilog Excel (versi-
on 4.1c., Oxford Medical Ltd) ECG software system.
ECG data were sampled digitally from the Oxford Me-
dilog scanner for analysis of heart-rate variability. The
computer program automatically calculates all 24 ho-
urs RR interval series. Premature atrial and ventricular
beats and subsequent intervals were excluded automa-
tically by the analysis, and the automatic detection
was also visually checked by the investigator for pro-
per identification. Time domain variables considered
in this study were standard deviation of mean RR inter-
vals (SDRR), root-mean squared successive difference
(RMSSD) and percentage of cycles differing from the
preceding one by more than 50 msec (PNN50%).

Statistical analysis: Patients were compared to de-
tect associations between indices of heart-rate variabi-
lity, left-ventricular outflow tract obstruction and clini-
cal status. The results were analyzed with the statisti-
cal package for social sciences. Continuous variables
are presented as mean = SD. Significance of changes
were calculated by means of t test or Mann-Whitney
U test, and when appropriate, chi-square analysis was
performed for categorical variables. Age-corrected
correlation coefficients were calculated between ec-
hocardiographic and heart-rate variability parameters.
A value of p<0.05 was regarded as significant.

RESULTS

Twenty-three patients with a mean age of 43x11
year (17 male, 6 female) were included in the study
population. We divided the patients into two groups
according to NYHA functional capacity. Group | con-
sisted of 10 patients with Class I-Il clinical characteris-
tics and Group Il consisted of 13 patients with Class
IH-1V symptoms. Time domain parameters and echo-
cardiographic findings were compared between the
two groups. Age-corrected heart-rate variability para-
meters were also correlated with echocardiographic
and clinical characteristics of the patients.

Eighteen age and sex-matched control subjects (16
male, mean age 45+14) had mean values of SDRR:
114+317 msec, RMSSD: 45+10 msec and PNN50:
13.4+5.2%. Heart-rate variability measurements were
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significantly lower in patients with HOCM than in
control subjects.

On cross-sectional echocardiography, mean valu-
es of left-ventricular septum thickness was 2.2+0.4
cm, mean ratio of interventricular septum to left-vent-
ricular posterior wall was 1.7+0.3 in patients. Left-
ventricular outflow tract obstruction was noted in all
patients, with a mean peak instantaneous gradient of
6739 mmHg. Mean ejection fraction was 76x6 %.

No difference was observed in measures of two-di-
mensional echocardiography between Group | and
Group ll. Patients in deteriorated functional class (gro-
up I) were detected as having significantly increased
left-ventricular outflow tract pressure gradients when
compared with Group | patients (Table 1). NYHA
Functional Class Il and 1V patients had lower values
of SDRR index, RMSSD and PNN50% when compa-
red with NYHA Functional Classes | and Il (p<0,05).
Time domain heart-rate variability parameters were
found to be significantly correlated with the degree of
dynamic obstruction, even though two-dimensional
echocardiographic measurements were similar. As se-
en in Table 2, we found a significant inverse correla-
tion between time domain heart-rate variability para-
meters and mean instantaneous outflow pressure gra-
dients. In other words, as the outflow pressure gradi-
ent increased, the heart-rate variability decreased.

Table 1. Comparison of patient groups according to NYHA
functional classification.

Group | Group I
(Class I-1I) (Class IlI-1V) P

(n=10) (n=13)
Male (n) 8 (80%) 9 (69%) NS
Age (year) 43+15 42+9 NS
Maximum gradient
mmHg 27+11 93+18 <0.01
Mean gradient
mmHg 13+6 488 <0.01
IVS cm 2.1+0.5 2,3+0,2 NS
IVS/PW 1.7+0.2 1.8+£0.4 NS
EF % 76+6 776 NS
SDRR ms 54+19 22£12 <0.01
RMSSD ms 33+14 20+11 <0.05
PNNS50 % 2.2+1.1 7.3x4.9 <0.05
IVS : interventricular septum
PW : posterior left ventricular wall
EF : ejection fraction
SDRR 1 standard deviation from the mean of RR intervals

RMSSD : root-mean square of successive RR differences
PNN50 : proportion of RR intervals more than 50 msec different

DISCUSSION

Mechanisms by which subaortic gradients are pro-
duced in patients with HOCM have been scrutinized,
and numerous studies have focused on defining cont-
ributions of several morphologic and physiologic fac-
tors, including (1) reduced systolic outflow tract di-
mensions; (2) substantial hypertrophy involving the
anterior ventricular septum; (3) anterior displacement
of mitral valve and papillary muscle within the ventri-
cular cavity; (4) increased size and length of mitral le-
aflets; (5) hyperdynamic left-ventricular ejection pro-
ducing a high velocity jet that streams through a nar-
rowed outflow tract, pulling the mitral leaflets toward
the septum; and (6) primary geometric abnormalities
of the papillary muscle-mitral valve apparatus respon-
sible for altered distribution of tension to the mitral le-
aflets (11,12,13). In addition to these factors, autono-
mic influence on the heart measured by heart-rate va-
riability might have the potential to provide additional
insight into physiologic and pathophysiologic conditi-
ons of patients with HOCM.

This is the first study to show the correlation bet-
ween heart-rate variability and subaortic pressure gra-
dients (SDRR; r:-0.6743, p<0.01; RMSSD; r:-0.4428, p
<0.05, PNN50%; r:-0.5432, p<0.05). It may be that
sympathetic predominance measured by decreased
heart-rate variability causes subaortic gradients by su-
pernormal activation of mechanoreceptors. Findings
also indicated the importance of neural mechanisms
in the clinical presentation of HOCM patients.
RMMSD and PNN50% and time domain measures
considered to represent parasympathetic modulation
of heart rate were lower in NYHA Functional Class 1!l
and 1V patients.

Ajiki et al. and Bonaduce et al. also found decre-
ased vagal control in hypertrophic cardiomyopathy
(3,14). Counihan et al. found a strong association bet-
ween adverse family history and increased heart-rate
variability. Interestingly, they found no correlation

Table 2. Age-corrected correlation coefficients between me-
an instantaneous pressure gradients and time doma-
in heart-rate variability parameters

Mean instantaneous pressure gradient P
SDRR r: —0.6743 <0.01
RMSSD r:-0.4428 <0.05
PNN50% r: —0.5432 <0.05
SDRR  :standard deviation from the mean of RR intervals

RMSSD : root-mean square of successive RR differences
PNN50 : proportion of RR intervals more than 50 msec different
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between altered heart-rate variability and the presen-
ce or magnitude of the left-ventricular outflow gradi-
ent (15). However, Simantirakis et al. demonstrated
that long-term pacing in HOCM patients restores the
sympathovagal balance in the heart rate by increasing
vagal activity (16),

The sympathetic dominance on the heart is medi-
ated by the release of epinephrine and norepinephrin.
Activation of beta-adrenergic receptors result in
cAMP-mediated phosphorylation of membrane prote-
ins, which affects ventricular performance and elect-
rophysiology (17). Symptomatic improvement by be-
ta-adrenergic blockers shows the exact nature of auto-
nomic imbalance, which can be demonstrated with
1231-metaiodobenzy guanidine (MIBG) myocardial
scintigraphy.
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SUMMARY

In this study, 27 patients (9 male, 18 female) under-
going bone marrow transplantation were evaluated
using Beck Depression Inventory, State Anxiety Inven-
tory and Trait Anxiety Inventory tests. Beck Depression
Inventory and State Anxiety Inventory tests were perfor-
med three times at three successive stages of the transp-
lantation procedure: immediately prior to the start of
the transplantation procedure (Stage 1); at the begin-
ning of the aplasia period (Stage 2); and immediately
after engraftment (Stage 3). A Trait Anxiety Inventory
was taken only at Stage 3 of the procedure. In Stage 1,
26% of patients were found to be suffering from depres-
sion. This rate increased to 46% at Stage 2 and 29.6%
at Stage 3. State anxiety at a clinical level was discove-
red in 70.3% of patients at Stage 1, 63% at Stage 2 and
63% at Stage 3. None of the patients were found to ha-
ve trait anxiety at a clinical level. A statically significant
difference (p<0.05) in average Beck Depression Inven-
fory scores was recorded between Stage 2 and Stage 3.
No statistically significant difference was found in ave-
rage State Anxiety Inventory scores among the three
stages. Our findings indicate a high prevalence of dep-
ression and clinical anxiety among bone marrow
transplant patients at every stage of the transplantation
process.

Key Words: Anxiety, depression, hematopoietic cell
transplantation.

OZET

Hematopoietik Hiicre Transplantasyonu islemi Sira-
sinda Anksiyete ve Depresyon

Bu ¢aligmada kemik iligi transplantasyonu yapilan 27
hasta (9 erkek, 18 kadin), Beck Depresyon Olgegi, Du-
rumluk Anksiyete Olgegi ve Siireklilik Anksiyete Olce-
gi ile degerlendirildiler. Beck Depresyon Olgegi ve Du-
rumluk Anksiyete 6lcegi transplantasyon isleminin bir-
birini izleyen ug safhasinda olmak iizere ti¢ kez gercek-
lestirildi; transplantasyon islemi baglangicindan hemen
once (1. agsama), aplazi periyodunun baglangicinda (2.
asama), engraftmandan hemen sonra (3. asama). Siirek-
lilik Anksiyete Olgegi sadece (giincii asamada uygu-
landi. Depresyon birinci asamada %26, ikinci asamada
%48 ve liglincii asamada %29.6 olarak bulundu. Klinik
durumluk anksiyete birinci asamada %70.3, ikinci aga-
mada %63 ve dgiincii agamada %63 idi. Hastalarin
hichirinde klinik seviyede siireklilik anksivetesi bulun-
mad. Ikinci asama ve tctincl asama ortalama Beck
Depresyon Olcegi sonuglar arasinda istatistiksel olarak
belirgin farkhlik vard (p<0.05). Ug asgamadaki ortalama
Durumluk Anksiyete Olcegi sonuclan arasinda istatis-
tiksel olarak belirgin farklilik bulunmadi. Bulgularimiz
kemik iligi transplantasyonu yapilan hastalarda transp-
lantasyon stirecinin her safhasinda depresyon ve klinik
anksiyete prevelansinin yiiksekligini géstermektedir.

Anahtar Kelimeler: Anksiyete, depresyon, hemato-
poietik hticre transplantasyonu

Psychological stress is extremely high in patients
with oncological diseases. Psychiatric disorders such
as depression, anxiety and delirium occur at a signifi-
cant rate in cancer patients, particularly as the disease
advances and treatments become more aggressive (1).
While many of the psychological problems connected
with cancer are well-known, new therapeutic strategi-
es such as bone marrow transplantation, which requ-

ire settings similar to intensive care, may result in ad-
ditional acute stress.

Bone marrow transplantation is increasingly being
used to treat children and adults with a variety of life-
threatening diseases. Although bone marrow transp-
lantation is in many instances a life-saving interventi-
on, it is a high-technology procedure that is both agg-
ressive and life-threatening and that is associated with
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an array of physical and psychological stressors.
Psychiatric and psychosocial research and interventi-
on can greatly contribute to the understanding and
management of stress in bone marrow transplantation
recipients, donors and their families.

Patients undergoing bone marrow transplantation
experience unique coping problems that differentiate
them from other cancer patients. Structuring time is
particularly difficult for patients awaiting the success
or failure of their transplant in isolation. They may suf-
fer from numerous psychological problems directly re-
lated to the transplantation procedure itself. Individu-
al phases of bone marrow transplantation (qualificati-
on of patients for operation, pre-transplantation and
post-transplantation periods, final phase) reveal varied
disturbances and difficulties, indicating the need for
full diagnosis, psychotherapy and, in certain cases,
psychiatric intervention during treatment.

PATIENTS AND METHOD

In this study, 27 patients undergoing bone marrow
transplantation were evaluated using Beck Depression
Inventory, State Anxiety Inventory and Trait Anxiety
Inventory tests. Nine (33.3%) of the patients were fe-
male and 18 (66.7%) were male. Beck Depression In-
ventory and State Anxiety Inventory were performed
three times at three successive stages of the transplan-
tation procedure:

Stage 1: Immediately prior to the start of the
transplantation procedure.

Stage 2: At the beginning of the aplasia period.

Stage 3: Immediately after engraftment.

Trait Anxiety Inventory was taken only at the third
stage of the procedure.

Ages of patients varied between 15 and 49 years of
age, with the mean age 33.2. The length of time from
the onset of the disease varied from five months to se-
ven years, with the mean length 19.8 months. Twenty-
one of the 27 patients (78%) underwent allogeneic-
type transplantation and eight (22%) underwent auto-
logous-type transplantation. The diagnoses of the pati-
ents were as follows:

Hodgkin’s disease 1 )

T-cell lymphoma 1 )

Aplastic anemia 21 (3.7%)

Myelodysplastic syndrome 14 )

Breast carcinoma 1 )

Acute lymphoblastic leukemia (ALL) : 2 (7.4%)
Non-Hodgkin’s lymphoma 02 (7.4%)
Acute myeloblastic leukemia 18 (29.6%)

Chronic myeloid leukemia 110 (37.0%)

RESULTS

Depression throughout the bone marrow

transplantation procedure

Beck Depression Inventory scores were used to
evaluate depressive signs and symptoms. Patients who
scored 13 points or below were considered to have no
depression, those who scored between 14 and 22 we-
re considered to have mild depression, those scoring
23 to 34 points were considered to have moderate
depression and those scoring 34 or above were consi-
dered to have severe depression.

Beck Depression Inventory scores at Stage 1 varied
from zero to 26, with a mean score of 9.88. A total of
seven (26%) of the patients were found to be in dep-
ression, with five (18.5%) suffering from mild depres-
sion and two (7.4%) from moderate depression. Beck
Depression Inventory scores at Stage 2 varied from ze-
ro to 46, with a mean score of 12.92. A total of 13
{(48%) of the patients were found to be in depression,
with 12 (44.4%) suffering from mild depression and
one (3.7%) suffering from severe depression. Beck
Depression Inventory scores at Stage 3 varied from ze-
ro to 22, with a mean score of 8.9. A total of eight
(29.6%) of the patients were found to be in depressi-
on, all of them suffering from mild depression.

The above results indicate that depression is quite
prevalent among patients undergoing bone marrow
transplantation. It is most prevalent during Stage 2,
when nearly half of the patients registered depression
scores above the cut-off point of 13.

One-sided variance analysis for repeated measure-
ments was performed to discover if there were diffe-
rences among Beck Depression Inventory scores du-
ring the three successive slages. |he 1esults showed a
statistically significant difference {(p<0.05) between
Stage 2 and Stage 3 scores only. Although the rate of
depression was higher at Stage 1 than Stage 2, the dif-
ferences were not statistically significant. While these
results may seem confusing, they are due to the fact
that some patients scored lower in Stage 2, despite the
overall high rate of depression during this stage. It sho-
uld be noted that depression was quite prevalent in
this population, becoming more so during the aplasia
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period (Stage 2) and decreasing immediately after eng-
raftment.

Anxiety throughout the bone marrow

transplantation procedure

State Anxiety Inventory was used to evaluate anxi-
ety signs and symptoms at the moment the test was gi-
ven. Patients scoring 40 or above were considered to
have state anxiety at a clinical level.

State Anxiety Inventory scores at Stage 1 varied
from 17 to 53, with a mean score of 40.8. Nineteen
(70.3%) of the patients were found to have state anxi-
ety at a clinical level.

State Anxiety Inventory scores at Stage 2 varied
from 20 to 56, with a mean score of 41.4. Seventeen
(63%) of the patients were found to have state anxiety
at a clinical level.

State Anxiety Inventory scores at Stage 3 varied
between 22 and 54, with a mean score of 41.1. Seven-
teen (63%) of the patients were found to have state an-
xiety at a clinical level.

The above results indicate that clinical state anxiety
is quite prevalent among patients undergoing bone
marrow transplantation and is more prevalent than dep-
ression at all stages of the transplantation procedure.

One-sided variance analysis for repeated measure-
ments was performed to discover if there were diffe-
rences among State Anxiety Inventory scores during
the three successive stages. No statistically significant
difference was found.

Trait Anxiety Inventory was performed to estimate
the long-term anxiety levels of patients. Those who
scored 60 points or above were considered to have
trait anxiety at a clinical level. Scores varied between
30 and 58. Thus, none of the patients was found to ha-
ve trait anxiety at a clinical level.

DISCUSSION

Patients undergoing bone marrow transplantation
procedures are considered to be at obvious risk of de-
veloping psychiatric problems. Suffering from a ma-
lign disease, uncertainty about the outcome of treat-
ment, distressing side effects during and after treat-
ment and various associated psychosocial stressors
are all factors that could contribute to bone marrow
transplantation patients’ susceptibility to psychiatric
problems. The disorders most likely to develop among
these patients are affective and anxiety disorders.

Baker et al (2) studied a sample of 437 patients
who were being evaluated for bone marrow transplan-
tation to assess their psychosocial adjustment. Nearly
a third (31%) of the patients showed some degree of
depression on the Center for Epidemiological Studies
Depression Scale. Scores on the Profile of Mood Sta-
tes Scale also indicated that these transplantation can-
didates were experiencing a high level of psychologi-
cal distress. Authors found indications of this distress
in low scores on the Self-Rated Karnofsky Performan-
ce Scale and on scales measuring mastery and dispo-
sitional optimism.

Syrjala et al (3) found that bone marrow transplant
recipients suffered from depression at a rate of 27%
and elevated anxiety at a rate of 41% during the pre-
transplant period. Leigh et al (4) found rates of 22% for
depression and 41% for anxiety, respectively, during
the same period.

Prieto et al (5) compared the quality of life of 145
bone marrow transplantation survivors to that of a Bri-
tish reference population, discovering the most impor-
tant differences in the areas of physical mobility, work
and sex life. They also found psychiatric morbidity in
bone marrow transplantation survivors to be higher
than in a general Spanish population.

Colon et al (6) found that bone marrow transplan-
tation patients suffering from depression, regardless of
their specific psychiatric diagnoses, had poorer outco-
mes for recovery.

Chao et al (7) found bone marrow transplantation
patients suffered from difficult sleeping (34%) and po-
or appetite (33%) 90 days after transplantation. Rates
one year after transplantation were 5% and 0%, res-
pectively. Andrykowski et al (8) found sleep difficulty
among 51% of bone marrow transplantation patients
12 months after transplantation. They found no signi-
ficant change in the sleep difficulty rate among the sa-
me patient population 40 months after transplantati-
on.

Wolcott et al (9) report 15-20% of bone marrow
transplantation recipient survivors to have a degree of
psychological distress that might benefit from specific
psychological/psychiatric intervention.

Rodrigue et al (10) assessed 51 bone marrow
transplantation candidates before hospitalisation. The
authors found little support for previous anecdotal re-
ports hypothesising increased incidences of negative
affect during the pre-admission period. However, pa-
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tients” use of a passive coping style was found to be
significantly correlated with higher degrees of negati-
ve affect and psychopathology.

McQuellon et al (11) found no significant differen-
ces in quality of life measure, mood scores and social
support among female breast cancer patients before
and after transplantation.

A question exists as to psychiatric differences bet-
ween patients who have undergone bone marrow
transplantation and patients who have been treated
with conventional chemotherapy. Wellisch et al (12)
compared leukemia patients who had undergone bho-
ne marrow transplantation to leukemia patients who
had received conventional chemotherapy. Overall, no
significant differences were found between the two
groups in regard to depression symptoms, multi-focal
psychiatric symptomatology or on any sub-test evalu-
ating problems and rehabilitation needs of cancer pa-
tients. No significant differences in quality of life we-
re found between the treatment groups.

Lesko et al (13) found no significant differences in
quality of life between leukemia patients who had un-
dergone bone marrow transplantation and leukemia
patients who had received conventional chemothe-
rapy. However, they did find both groups had signifi-
cantly higher levels of distress than those observed in
normal, physically healthy samples.

From a different perspective Gregurek et al (14) fo-
und the level of state and trait anxiety at the beginning
of isolation to be significantly higher in patients who
subsequently developed acute grade 1I-IV GVHD as
compared to patients with GVHD grade 0-, irrespecti-
ve of age, sex or stage of the disease prior to bone
marrow transplantation.

Finally; Jenkins et al (15) examined the influence of
factors such as depression and anxiety upon length of
stay, survival, psychosocial adjustment and negative
prognostic attitudes in patients who underwent bone
marrow ransplantation. In contiast 1o other studies,
they found psychiatric iltnesses had little influence on
physical outcome variables. However, they did find
psychiatric illnesses to affect psychosocial outcome.
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POSTERIOR URETHRAL DEFECTS REPAIRED WITH HUMAN AMNIOTIC
MEMBRANE IN THE RABBIT MODEL

Hiiseyin Dindar*

SUMMARY

Posterior urethral trauma and their treatment with
urethroplasties using various grafts lead ultimately to
stricture formation. With the hope of decreasing morbi-
dity, a posterior urethral defect was created and re-
constructed with human amniotic membrane. Posterior
prostaticomembranous urethra was prepared by trans-
pubic approach in fifteen New Zealand male white
rabbits. The defect created at the anterior part of the
posterior urethra was repaired with human amnion
patch. Repaired segments were removed at postopera-
tive first week and first month respectively in three rab-
bits for every groups and fixed in formalin. Renal scin-
tigrafies , excretory urograms and urethrocystograms
were studied on the rest of the rabbits on the third pos-
toperative month.

An abscess formation with a urethrocutaneous fistula
and a fistulae were detected in two rabbits. Upper uri-
nary tract dilatation or stasis, and urethral stenosis we-
re not detected in the rest. Renal shapes, renal perfusi-
on and excretion were normal. Early histopathological
evaluation demonstrated fibrosis and ulceration, but a
complete epithelization and minimal fibrosis was de-
monstrated at the third month in the rest.

Conclusion: Human amniotic membrane can be
used as a biological graft material due to its antiscarring
and anti-inflammatory features.

Key Words: Amnioticmembrane,posterior urethra,
repair,trauma

OZET

Posterior Uretra Yaralanmalarinda insan Amniotik
Membran Kullanim

Posterior tretra yaralanmalari genelikle darlikla so-
nuclanmakta ve darhk cesitli tretroplasti yéntemleri ile
giderilmeye calisilmaktadir. Karmasalart ortadan kaldi-
ran bir yontem gelistirilememistir. Tavsan modelinde
insan amniyotik membraninin darhk gelisimi ve yara
ivilesmesi (izerine etkilerini arastirmak amact ile bu ¢a-
lisma yapilmustir. Ug aylik 15 Yeni Zellanda tipi erkek
tavsanda transpubik yaklagimla posterior lretra ortaya
kondu ve anterior kisminda 2x0.5 cm boyutlarinda
olusturulan defekt ayni boyuttaki insan amniotik
membrani ile 6/0 prolen yardimiyla onarildi. Ameliyat
sonrasi 1. hafta ve 1. ayda 3’er denek oldiirtilerek ona-
rilmg dretral segmentler ¢ikanlds ve histopatolojik in-
celeme yapildi. Geri kalan tavsanlara ameliyat sonrasi
3. ayda statik ve dinamik bébrek sintigrafileri ve eksk-
retuar renogramlart ve tretrosistografileri yapildi. Calis-
ma grubunda ve beg normal denekte plazma elektrolit-
leri ve kan gazlarr calisifcli.

iki denekte birinde retropubik apse ile beraber olmak
iizere (iretrokiitandz fistil gelisti. Bu iki denekte ayni
zamanda mesanede taglar olustu, sistogram ve cerrahi
eksplorasyonda retranin kismen oblitere oldugu goz-
lendi. Diger deneklerde sistotiretrografi ve IVP'de nor-
mal kalbreli tiretra oldugu,darlik gelismedigi gozlen-
di.Yapilan dinamik ve statik bobrek sintigrafileri kontrol
gruplariyla karsilastirildiginda normal olarak degerlen-
dirilli. Uretrada darlik izlenen deneklerde hafil renal
aktivite retansiyonu gézlendi. Histopatolojik olarak 3.
ayin sonunda epitelizasyonun tamamlandigi ve fibrotik
aktivitenin ¢ok azaldig gartildi.

Uretral yaralanmalarda insan amniyotik membrani
epitelizasyonu hizlandirict ve ézellikle inflamasyonu
ve fibrozisi azaltici ézelliklerinden dolay biyolojik bir
greft materyali olarak uygulanabilir.

Anahtar Kelimeler: Amniotik membran, Posterior
(iretra, yaralanma, onarim

The most common cause of membranous or supra-
membranous stricture of the urethra in children is par-
tial or complete urethral disruption, which occurs se-
condary to the shearing forces of pelvic fractures. The
incidence of urethral injury occurring in association

with a pelvic fracture varies from 4.7 to 25 per cent
and is predominantly seen in male subjects. Even tho-
ugh urethral injury is repaired by primary urethrop-
lasty or urethral realignment, urethral stricture deve-
lops at a rate of 40-62 percent. Yet these strictures may
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not respond to dilatation (1,2). Difficult urethral stric-
tures, especially of the bulbous and posterior urethra
may be effectively treated today by one of the many
sophisticated methods of urethroplasty and internal
urethrotomy (1,3). Unfortunately, in addition to recur-
rent strictures, other forms of late complications such
as impotence, incontinence of urine and urinary fistu-
la occur in greater frequency when urethroplast'y is
applied (3).

A multitude of different graft materials has been
used for reconstruction of the genitourinary tract. Most
synthetic materials undergo extrusion or cause stone
or fistula formation. At present, intestinal tissue is the
substance most commonly used for reconstruction.
However, the insult to the gastrointestinal tract associ-
ated with obtaining the tissue may in itself lead to
gastrointestinal complications (4).

The unique healing properties of placental memb-
ranes were recognized as early as 1910(5). Freedom
from infection in clean or sterile wounds, a marked
decrease in pain and an increased rate of re-epiteliza-
tion of the traumatized skin or mesenchymal surface
were observed when the amniotic membrane was
used as a wound dressing (6,7,8,9). Fortunately, the
possibility of rejection is minimal due to its hypoaller-
gicty (10). For these reasons, a posterior urethral de-
fect was created and reconstructed with human amni-
otic membrane in a rabbit model. Epithelization and
stricture formation were evaluated,and the effect of
the amniotic membrane on the wound healing of pos-
terior urethral injuries was investigated in this experi-
mental study.

MATERIALS AND METHODS

Three-month-old sixteen New Zealand male white
rabbits were anesthetized with administrating 10
mg/Kg pentothal (Na-5-ethyl-5-(1-methyl-buthyl)-2-
thiobarbitura-te, Abbott) via the dorsal ear vein. Lower
abdomen and both inguinal areas were depilated and
painted with betadine and covered with sterile drapes.
The pubic symphisis was incised and separated with a
knife and was prepared the posterior prostaticomemb-
ranous urethra. Two thirds of anterior part of the pos-
terior urethra was excised for two-cm length. The de-
fect was repaired with human amnion patch of 2x0.5
cm using 6/0 prolene suture. Human amniotic memb-
rane was kept in 100mL of normal saline with 1g cep-
hobid. The urethral lumen was checked with 8 Fr Ne-

laton sound and removed after completion of repair.
The pubic symphisis was approximated with 2/0-pro-
lene suture and the skin was closed with 2/0 silk sutu-
res. A prophylactic use of 400 IU penicillin procaine
was administered by intramuscular injection. Patched
urethral segments were removed at the postoperative
first week, and first month respectively in three rabbits
for every group and fixed in formalin. Static and dyna-
mic renal scintigraphies followed by excretory urog-
rams and urethro- cystograms were evaluated on the
rest of the rabbits at the third month. Plasma electroly-
tes and blood pH were measured in the study group
and five normal rabbits.

Renal perfusion studies were performed using scin-
tiview imaging console and pho gamma IV camera
equipped with a low energy, all purpose, parallel ho-
le collimator. The energy setting was centered at 140
KeV with a window of 25%. Images were obtained
using posterior projections with the rabbits in supine
position. The detector was kept parallel to the back of
the rabbit and 1T mCi (37 MBQ) Technetium 99m
DPTA (Dietylene triamine pentaacetic acid) was injec-
ted as a compact bolus via the dorsal ear vein. Ima-
ging was commenced promptly. Serial images were
taken after injections for every 2 seconds during the
following 30 minutes resulting in dynamic images.
100 000 counts were collected with the same camera
at 15, 30, and 60 minutes after injections for static
evaluation. Static evaluation revealed the shape, acti-
vity and excretion and drainage of the tracer as a cur-
ve of time. All images were interpreted qualitatively
by two experienced observers without prior knowled-
ge of the study.

Excretory urograms were obtained by urografin in-
jection (3,5-Bis acetamido-2, 4,6-triiodobenzoic acid-
Na and Meglumine, Schering AG) in a bolus dose of
2mg/Kg via the dorsal ear vein. Urograms were obta-
ined at 5,15,30,45 and 60 minutes after injections.

Urethrocystographies were taken after urografin
administration via an indwelling 8 Fr Nelaton sound
indwelling the urethra and anteroposterior and lateral
projections were obtained. The animals were anesthe-
tized and killed with overdose Pentothal and the who-
le urethra with bladder neck was removed and fixed
in 10 percent formalin. Then embedded in paraffin
wax and sections 4 to 6 micron thick were cut and sta-
ined with hematoxylin and eosin and evaluated in
light microscopy.
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RESULTS

There was an abscess formation located retropubi-
cally and extending to the right femoral area in one of
the rabbits. Urethro-cutaneous fistulae were detected
in this rabbit. Another rabbit had also a urethrocutane-
ous fistula. Those two rabbits also had bladder stones
in 3-15 mm diameter. Both cystography and surgical
exploration revealed fistulae with minimal urine disc-
harge, while urethrae were partially obliterated (Figu-
re 1). Cystography and IVP did not reveal any upper
urinary tract dilatation or stasis, and cystourethrog-
rams did not show any urethral stenosis in the rest of
the animals (Figure 2). Blood pH and plasma elect-
rolytes were not different when compared with cont-
rols (p>0.01) (Table 1). Renal shapes, renal perfusion
and activity and excretion were normal at scintigrap-
hic studies performed in experimental groups and in
controls. A significant activity retention in both kid-
neys in the animal with abscess formation and a slight
renal activity retention in only right kidney in the one
of the rabbits with fistulae formation were detected
(Table 2).

Histopathological evaluation at the end of first
month showed ulceration at the patched site, scanty
epithelization areas and moderate fibroblastic activity
and fibrosis under the amniotic membrane. However,
the specimens obtained at the end of the third month
revealed that in the most of the animals epithelization
was complete and fibrotic activity under the neoepit-
helium was minimal (Figure 3).

DISCUSSION

Various grafts have been used in the treatment of
genitourinary tract defects and strictures such as, peri-
toneum, seromuscular grafts, and bovine pericardium
as organic ones and silicon and Teflon as inorganic
ones. Patients’ own tissues such as bladder mucosa,
prepucial, scrotal and inguinal skin are used as an au-
tograft in the repair of the posterior urethral defects
and stenosis (3,4,11). But these frequently cause uro-

Figure 1: Posterior urethra repaired with amniotic membrane
obstructed with abscess formation.

lithiasis and fistula formation (2,4,11). When intestinal
tract has been used in bladder reconstruction, gastro-
intestinal problems, hyperchloremic acidosis, excessi-
ve mucus, diverticula formation and malignancy may
develop (1,3,11).

An ideal graft should have features such as being
biologically degradable, forming a good skeleton for
regeneration, nonrejectable, easily available and cost-
effective (8,12).

Table 1. Whole blood chemistry of control and study groups.Statistical analysis made by Anova in Minitab programe

PH Crea mg/dl BUN mg/d| Na mEq/L Cl mEq/L
Study(n:16) 7.38+-0.13 1.61+-0.31 21.2+-2,31 144.01+-1.21 98.75+-1.57
Control(n:5) 7.36+-0.11 1.59+-0.32 20.6+-3.20 144.09+-1.30 99.04+-1.34
NS(p>0.1) NS NS NS NS
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Figure 2: A normal urethrocystogram (a) and a straight urethra without stenosis after repair(b).

Table 2. Scintigraphic,radiologic and histopathologic findings three months after urethral repair. Early histopatolhogic findings
of six rabbits were not presented.

Rabbit Scintigraphy X-Ray Histopathology

Perfusion Retention Urethral Caliber Epithelization
1 Normal None Normal Sufficent
2 Normal None Normal Sufficent
3 Normal None Normul Sulficent
4 Normal None Normal Sufficent
5 Normal None Normal Sufficient
6 Normal None Normal Sufficient
7 Normal None Normal Sufficent
8 Normal Yes(b) Decreased Ulceration
9 Normal Yes® Decreased Ulceration
10 Normal None Normal Ulceration
11 (Control) Normal None Normal Normal*

(b):Retention in the both of the kidneys
®: Retention in only right kidney
*:Control specimens were obtained from five of the study groups during posterior urethral repair
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Figure 3: Epithelization of the patched urethra with minimal
fibrosis at third month. Hematoxylin and eosin
(4x10).

Human amniotic membrane expresses mRNA's for
a number of growth factors and contains several
growth factor proteins. High levels of EGF, KGF, HGF
and bFGF in the amniotic membrane with amniotic
epithelium as compared to the amniotic membrane
without amniotic epithelium suggest an epithelial ori-
gin for these growth factors. EGF, KGF and HGF in
particular might play important roles in wound he-
aling especially for epithelization after amniotic
membrane transplantation (13). Clinical studies in
burn care, gastrointestinal surgery, and application of
amniotic membranes on graft donor sites of split-
thickness skin grafting and on chronic leg ulcers and
oral cavity reconstruction with pectoralis mojor musc-
le covered with amniotic membrane have demonstra-
ted that amniotic membrane provide a rapid epitheli-
zation (14,6,7,8).

On the other hand, amniotic membrane contains
basement membrane components and various prote-
inase inhibitors. When used as a graft, the basement
membrane of amniotic membrane could block inflam-
matory insults to a damaged tissue (15). Clinical and
experimental studies in ocular surgery revealed that
immediate intervention for acute alkaline burns with
amniotic membrane as a temporary patch promotes
wound healing by inhibiting proteinase activity and
polymorphonuclear leukocyte infiltration. This feature
leads to less fibrosis, which is important in corneal
and skin wound healing (15,13,16). Reported data
from clinical and experimental studies indicate that
amniotic membrane transplantation in ocular surgery
facilitates rapid healing with recovery of a normal

epithelial phenotype (without haze formation) in the
epithelium and reduces inflammation, vascularizati-
on, and scarring in the stroma (15,13,16).

Down-regulation of the transforming growth fac-
tor-beta (TGF-beta) signaling system is a strategy for
preventing scarring during wound healing. Human
corneal and limbal fibroblasts cultured on the stromal
matrix side of preserved human amniotic membrane
revealed that an amnionic membrane matrix can
suppress the TGF-beta signaling system, DNA synthe-
sis, and subsequent myofibroblast differentiation. This
action explains in part the antiscarring results of amni-
otic membrane transplantation used for ocular and ot-
her surface reconstruction. It may also explain in part
why fetal wound healing is scarless (17).

Antiscaring features of amniotic membrane was
clinically and experimentally also confirmed by const-
ructing tubular structures such as common bile duct,
ureter and vaginal reconstructions in patients with va-
ginal agenesis and vascular graft interposition
(18,19,20,21,22).

Human amniotic membranes were used to repair
bladders after supratrigonal cystectomies in experi-
mental animals. The membranes maintained the in-
tegrity of the bladders until healing and reepitheliali-
zation occurred. There was no significant loss of blad-
der capacity or decreased renal function postoperati-
vely. Calcification did not occur on the membranes
but was noted on chromic sutures retaining the
membranes in a few bladders. Histologic examinati-
ons revealed evidence of regeneration of normal ap-
pearing smooth muscle along the path of a retracting
placental patch, and thus of reconstitution of a nor-
mal-appearing and functioning bladder (23,24).

Though early histologic evaluation demonstrated
modarate fibrosis and ulceration, this feature was di-
sappeared in the third month in the present study. The
membrane did not lead to a significant foreign body
reaction and new uroepithelium covered the defect in
three months. However, any muscular development
was not detected in the presented study. Stone forma-
tion probably due to foreign body reaction of the stitc-
hes used in this setting, which led to abscesses forma-
tion and fistula was developed in only three of the 16
rabbits. In the rest a straight urethra without stenosis
was achieved. Though we gave only one dose antibi-
otic for preventing infections, as a foreign body exten-
ding up to the bladder neck, amniotic membrane has
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not caused to infection or related reactions, except in
three rabbits. This indicates antibacterial features of
amniotic membranes.

In the conservative treatment of omphalocele the
surrounding epidermis grows under the amniotic
membrane over the peritoneum in less than one
month. A similar growing model does run, and neou-
roepithelum covered the patched area was identical
with original ones. Minimal fibrosis detected by histo-
patological examination is considered to be a result of
down regulation of the transforming growth factor-be-
ta signaling system and inhibiting of inflammatory in-
sult by proteinase inhibitors. This decreased fibrosis
was also confirmed by a straight urethra without ste-
nosis by urethrograms.

Human amnion having a surface electrical pro-
perty as high as human skin provides early adherence
to the wound. Early adherence of a skin substitute to
the wound surface is paramount if it is to function as
a skin equivalent (12). However, marked fibrosis at
early period in this setting may be a result of insuffici-
ent adherence of the amniotic patch to the periureth-
ral tissue because we do not used a stent or tissue ad-
hesive materials, or continuing urine flow might pre-
vented early adherence.

Cystography and IVP have not revealed any upper
urinary tract dilatation or stasis, and cystourethrog-
raphy has not showed any urethral stenosis in the pre-
sent study. Sintigraphic studies performed in experi-
mental groups and in controls, renal shapes, renal
perfusion and activity and excretion were normal
when compared to controls. However, in animal with
abscess formation there was significant activity reten-
tion in both kidneys and in the rabbit with fistula for-
mation a slight renal activity retention in only right
kidney was detected. These results indicate that ureth-
ra repaired with amniotic patch does not develop any
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ECTOPIC ADRENAL GLAND TISSUES IN YOUNG BOYS
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SUMMARY

This article reviews the subject of ectopic adrenal tis-
sue along the spermatic cord as an incidental finding
during operations on boys for inguinoscrotal problems
such as undescended testis, inguinal hernia, hydrocele
and varicocele.

Between January 1985 and January 1999, 1,691 in-
guinal and 220 congenital gastrointestinal system mal-
formation operations were performed on patients who-
se ages ranged from two days to 10 years (mean 3 ye-
ars). Twenty-one ectopic adrenal tissue nodules were
detected in 16 patients, all of whom were males. Ten of
the inguinoscrotal pathologies were right-sided and, in
most instances, unilateral single nodules. There were
no bilateral occurrences. A resected transverse colon of
a newborn with meconium ileus with pseudocyst for-
mation had immature testicular and ectopic adrenal tis-
sue present within. While one of the nodules contained
adrenal medullary tissue, the remainder contained only
cortical tissue.

Ectopic adrenal tissue is of potential clinical signifi-
cance because its association with congenital adrenal
hyperplasia could lead to treatment difficulties and po-
or prognosis. It may also evolve into a neoplasm or the
site of production of excessive adrenal hormones, par-
ticularly after bilateral total adrenalectomies.

Nodules consisting of ectopic adrenal tissue, which
are of only a few millimeters in diameter, should be
removed whenever incidentally detected, but a routine
search should not be mandatory.

Key Words: Inguinoscrotal, ectopic adrenal tissue,
neuroblastoma.

OZET

Cocuklarda Ektopik Adrenal Dokular

Ektopik adrenal dokusu inmemis testis, kasik fitig,
hidrosel ve varikosel gibi inguinoskrotal bolge sorunla-
rinin cerrahi tedavileri sirasinda spermatik kordon bo-
yunca raslantisal olarak bulunabilen bir ektopik doku-
dur.

1985-1999 willari arasinda yapilan 1691 inguinal
bélge, 220 konjenital gastrointestinal sistem malfor-
masyon cerrahisi sitasinda 16 olguda 21 adet noclil
saptanmistir. Olgularnin tamamy erkektir. Inguinoskrotal
patolajilerin 10 tanesi sag tarafta yerfesmistir. Olgularin
cogunda tek tarafli soliter nodtil saptanmis, bilateral
nodiil varhgr saptanmamigtir. Mekonyum ileusu nede-
niyle transvers kolon rezeksiyonu yapilan bir olguda da
immatir testikiler ve ektopik adrenal dokusuna raslan-
mugtir. Nodiillerden bir tanesinde sadece mediiller yapi
saptanirken geri kalanlarinda kortikal yapr histopatolo-
jisi gozlenmistir.

Ektopik adrenal dokular potansiyel bir klinik énem
tasimaktadir. Neoplaziye dontisebilecekleri gibi fazla
hormon yapim ve salintmina neden olabilirler. Bilateral
adrenalektomi sonrast adrenal bezlerin gérevlerini dist-
lenebilirler.

Birkag milimetre ¢apli bu nodiillere raslandiginda
¢tkartilmasi uygun olur, ancak é&zellikle aranmasi
zorunlu degildir.

Anahtar Kelimeler: Inguinoskrotal, ektopik adrenal
doku, néroblastoma

This article reviews the subject of ectopic adrenal
tissue along the spermatic cord as an incidental fin-
ding during operations for inguinoscrotal problems
such as undescended testes, inguinal hernia, hydroce-
le and varicocele (1,2).

Nodules consisting of ectopic adrenal tissue should
be removed if they are a few millimeters in diameter
should be removed whenever incidentally detected,
but a routine search should not be mandatory (1,3).

Ectopic adrenal medullary and cortical tissues are
potential sources of neoplasia-neuroblastoma or of
hormone production after adrenalectomy. This condi-
tion is mostly seen in the retroperitoneum and hilium
of the gonads. It has also been documented to appear
in various other sites (3,4,5).

Neuroblastomas, on the other hand, are the most
common solid malignant lesions in infants, with a re-
ported incidence of 1 in 10,000 live births. This tumor
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may occur at any tissue site originating from the ne-
ural crest. The most common sites of origin are the ad-
renal medulla and associated sympathetic ganglia.
Neuroblastoma may originate at other sites, including
the neck, mediastinum and pelvis and may in fact ari-
se from ectopic adrenal tissue (6).

PATIENTS AND METHODS

Between January 1985 and January 1999, 1,691
inguinal and 220 congenital gastrointestinal system
malformation surgeries were performed in the Depart-
ment of Pediatric Surgery at the Ankara University
School of Medicine. A retrospective analysis was per-
formed to evaluate the patients by age, sex and ecto-
pic adrenal tissue. Histopathologic findings and the
association of congenital adrenal hyperplasia or any
other malignancies were examined.

RESULTS

Twenty-one nodules of ectopic adrenal tissue we-
re detected in sixteen patients, all of whom were ma-
les. Ten of the inguinoscrotal pathologies were right-
sided and, in most instances, unilateral single nodules.
There were no bilateral occurrences. A resected trans-
verse colon of a newborn with meconium ileus with
pseudocyst formation had immature testicular and ec-
topic adrenal tissue present within. During operation,
yellowish nodules of 1-4 mm in diameter were detec-
ted on the spermatic cord and removed from the 15
inguinoscrotal pathologies. Their histology demonst-
rated ectopic normal adrenal tissue. One nodule con-
tained medullary tissue and the rest contained cortical
tissue (Figure Tand 2).

A y A1) B ai- !
Figure 1: Adrenal cortex and medulla tissue presented separe-

tely. The cortical cells are arranged in a nearly normal
pattern (H.E 40X magnification).

Nine adrenal malignancies, three ganglioneuro-
mas, five neuroblastomas and a ganglioneuroblastoma
were further operated on during the same period.
Three were detected retroperitoneally; two were ab-
dominal and one pelvic on the course of the vessels.
The pelvic one was not clearly defined as originating
from ectopic adrenal tissue or from the sympathetic
ganglions. One was located at the posterior mediasti-
num and the rest originated from the adrenal medulla.
Although reported in the literature, no paratesticular
neuroblastoma were discovered among these cases.

Cases with ectopic adrenal medullary and cortical
tissues were evaluated retrospectively with reference
to the recent literature.

DISCUSSION

Ectopic adrenal tissue along the spermatic cord is
a sporadic finding during routine surgical procedures
in the inguinal region of infants and children (1,3). Its
incidence seems to be rising (1).

Morgagni (2) in 1740 was the first to recognize the
characteristic yellowish nodules of the adrenal in the
near vicinity of the gland. Since then, ectopic adrenal
tissue has been reported in such diverse locations as
the brain, lungs, liver, gallbladder, kidney, pancreas,
transverse colon, celiac plexus, broad ligament, ovari-
es, testes, epididymis and retroperitoneally along the
course of the vessels to the gonads (1,7,8,9). The co-
eliac plexus is the most distal area in which ectopic
adrenal medullary tissue has been found. Ectopic ad-
renal tissue has also been discovered more distally
(1,7,10). In the present series, 21 ectopic adrenal tis-
sues were detected along the course of the spermatic

Figure 2: Only the medullary cells are seen. The cells show no
organisation (H.E 40X magnification).
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cord and on the wall of the pseudocyst formation
along the transverse colon.

Though most often located in the vicinity of the ad-
renal gland, the presence of adrenocortical tissue has
been reported in the apex of the hernial sac in 22 out
of 771 (2.85%) operations for inguinal hernia in child-
ren, whereas in the subgroup operated upon for undes-
cended testes an incidence of 9.3% was observed (1).
There is a tendency for predilection of the right side.
The present series revealed 0.76% ectopic surrenal tis-
sue in inguinoscrotal problems, and 77% of them we-
re right-sided. Bilateral occurrences were not detected
in the present series or in the literature survey (1,11).

The adrenal gland has a double origin: The cortex
develops from the mesoderm of the Wolfian ridge,
whereas the medulla originates from the ectoderm of
the primitive ganglionic crest. The medulla penetrates
the cortex along the central vein and becomes enve-
loped by the adrenal cortical tissue. During this penet-
ration, small fragments, mostly consisting of this cor-
tex, separate and form the accessory adrenal structu-
res. Most of these ectopic adrenals are situated near
the normal adrenal, but some of them are displaced
during the migration and descent with the gonadal
structure. In general, when these accessory glands are
formed at a distance removed from the parent glands
they are composed of cortical tissue only, while those
closer to the adrenal gland may contain medullary
substances as well. It has been concluded that the
ovarian vein might contribute to fragmentation of the
adrenal cortex as the vein develops over the surface of
the gland, bringing an accessory nodule of adrenal tis-
sue with it during descent of the gland. An alternative
but not as widely accepted theory is that ectopic adre-
nal tissue develops from pluripotent cells at the spot
where they are encountered (1,2,3,7,10,12,13).

Ectopic adrenal tissue is associated with the go-
nads because adrenal cortical tissue develops in the
region of the urogenital ridge, and foci of the develo-
ping cortex may be carried with the descending gonad
and thus lie in proximity with it. The separate develop-
ment of the medulla from the neuroectoderm makes it
less likely to be in proximity to the gonads in the adult
position. Ectopic adrenal cortex in hernia sacs is likely
due to the incomplete descent of cortical cells accom-
panied by a descending testis (3,5,7).

Habuchi et. al. (8) reported the simultaneous oc-
currence of epididymal abnormality and ectopic adre-

nal tissue as incidental findings during surgical opera-
tions for inguinoscrotal problems. Mininberg and
Dattwyler (14) reported that ectopic adrenal tissue can
cause neonatal spermatic cord torsion.

Ectopic adrenal tissue is of potential clinical signi-
ficance because of its association with congenital ad-
renal hyperplasia. It may also occur in untreated or
poorly controlled congenital adrenal hyperplasia and
may lead to treatment regulation problems and poor
prognosis (15). Bilateral testicular masses in children
with adrenogenital syndrome may mimic Leydig cell
tumors, which are also a common cause of precocious
puberty and which appear to be derived from cells of
possible adrenal origin stimulated by adrenocorticot-
rophic hormones (16). It may also evolve into a neop-
lasm or the site of production of excessive adrenal
hormones, particularly after bilateral total adrenalec-
tomies (4,8,10,12,17). In the present series, there was
only one retroperitoneal pelvic neuroblastoma detec-
ted on the course of the vessels, but it was not clearly
defined as originating from ectopic adrenal tissue or
from the sympathetic ganglions. There were no para-
testicular neuroblastoma found in this series.

The occurrence of adrenal rest cells in paratesticu-
lar sites were noted in 15 testes of 100 infants exami-
ned at autopsy. These rests may become clinically sig-
nificant when they manifest as scrotal masses in pati-
ents with elevated levels of adrenocorticotropic hor-
mone. The belief that adrenal rests within or near the
testes ¢an be stimulated to undergo tumorous hyperp-
lasia by continuously excessive levels of adrenocorti-
cotropic hormone is supported by the frequent occur-
rence of unilateral or bilateral testicular tumors in ma-
le patients with congenital adrenal hyperplasia
(3,4,17).

Bilateral appearances of neuroblastomas are rare
and are often considered to represent metastatic spre-
ad rather than simultaneous primary malignant lesi-
ons. The incidental finding of a nodular mass in the in-
guinal canal in children usually occurs during surgical
exploration for pathologies in the region. A case of bi-
lateral neuroblastoma occurring simultaneously in the
inguinal canals of an infant with no evidence of me-
tastatic disease has been reported (6).

The functional significance of ectopic adrenal tis-
sue is due to its ability to undergo adenomatous
hyperplasia associated with the production of endoc-
rine dyscrasias and its compensatory functional
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hypertrophy following destruction or ablation of the
adrenal glands (1). Computer tomography and scintig-
raphy provide the first line of investigation for identif-
ying possible ectopic tumors or recurrences (18,19).
Although ectopic adrenal tissue tends to atrophy
and disappear during childhood and rarely undergoes
adenomatous or neoplastic changes, removal of aber-
rant adrenal tissue is warranted whenever encounte-
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INITIAL AMNIOCENTESIS CASES FROM ANKARA UNIVERSITY
OBSTETRICS AND GYNECOLOGY PRENATAL
DIAGNOSIS LABORATORY

Fulya Teksen* e Acar Ko¢**

SUMMARY

The aim of this study was to investigate chromosomal
abnormalities, fetal loss rates, mosaicism, complications
and rates of false positive or negative results in patients
who underwent amniocentesis. Included in the study we-
re 125 women with prenatal diagnosis indications at 16-
20 weeks of gestation. Cytogenetic investigation produced
three abnormal karyotypes, giving a chromosomal abnor-
mality rate of 2.4 percent. No mosaicism, complications
related to the procedure or false positive or negative results
were observed. The study concluded that amniocentesis is
a safe and reliable diagnostic procedure for second-trimes-
ter high-risk pregnancies when performed by an experien-
ced team.

Key Words: Amniocentesis, Fetal Loss Rate, Mosa-
icism

OZET

Ankara Universitesi Kadin Hastahklari ve Dogum
Prenatal Tami Laboratuvarmda Ilk Uygulanan Amniyo-
sentez Vakalar

Bu galigmanin amaci, amniyosentez uygulanan hastalar-
daki; kromozom anomalileri, fetal kayip oranlar, moza-
isizm, isleme bagl komplikasyonlar ile yalanci pozitif ve
yalanci negatif sonuglarin incelenmesidir.

Calismaya, prenatal tani endikasyonu tagiyan 16-20 haf-
talik gebe 125 kadin katilmistir.

Sonucta; kromozomal anomali orani, 3 patolojik karyo-
tip ile % 2.4 olarak bulunmus, mozaik bulguya rastlanma-
mustir. Ayrica isleme bagli komplikasyon ortaya ¢ikmamis
ve yanlis pozitif veya negatif sonuglara rastlanmamigtir.
Boylece, deneyimli bir ekip tarafindan

gergeklegtirildiginde amniyosentezin , yiiksek risk tagi-
yan gebeliklerde rahatlikla uygulanabilen, gtivenilir bir
prenatal tani yontemi oldugu kamsina varilmigtir.

Anahtar Kelimeler: Amniyosentez, Fetal Kayip Orani,
Mozaisizm

Possibilities for treating, or, ideally, avoiding here-
ditary diseases have increased enormously with the ra-
pid and radical developments in the field of molecular
biology (1). Today, by the use of routine sampling and
diagnostic testing procedures such as amniocentesis,
chorionic villus sampling and cordocentesis, in utero
and even pre-implantation diagnosis, termination of
pregnancy in the early weeks of gestation is possible
{2). Amniocentesis has been a routine test for high-risk
women since the early to mid-1980s. (3). The procedu-
re has great advantages of high diagnostic reliability
and low fetal loss rate related to the procedure. In ad-
dition to chromosome analysis, levels of enzymes, hor-
mones, amino acids and metabolic products detected
in the amniotic fluid are used in the prenatal diagnosis
of Mendelian and multifactorial genetic diseases (4,5).
This study describes our experience in genetic amni-
ocentesis in a group of 125 high-risk pregnancies.

MATERIAL AND METHODS

The study included 125 high-risk women with fetu-
ses at 15-22 weeks’ (17.5 mean) gestational age. Ages
of these women ranged from 17-44 years (32.8 mean).
Indications for inclusion in the study were: advanced
maternal age (n=61); previous child with chromoso-
mal abnormality (n=13); pathological USG (n=9); sus-
picious triple test results (n=23); Mendelian genetic di-
sease in the family (n=10); previous child with neural
tube defect (n=>5); previous child with mental retarda-
tion (n=3); maternal pathology (n=1) (Table 1). Amni-
ocentesis was performed by the same team of obstetri-
cian, genetician, sonographers and laboratory person-
nel in each case. Under guidance of ultrasonography,
a 20-gauge needle was used to take 20 ml of amniotic
fluid from each patient at between 16-22 weeks (17.5
mean) of gestation. Three of the specimens taken we-
re bloody, but this did not affect the growth of cells in
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Table1. [ndications of women undergoing amniocentesis
INDICATION n
Advanced maternal age 61
Previous child with chromosomal abnormality 13
Pathological USG 9
Suspicious triple test results 23
Mendelian disease in the family 10
Previous child with NTD

Previous child with mental retardation 3
Maternal pathology 1
TOTAL 125

the culture. After 10-15 days, amniocyte cultures we-
re harvested, chromosomes were G-banded and cyto-
genetic analyses were performed.

RESULTS

There was no fetal loss related to the procedure.
Three abnormal karyotypes were observed, giving a
pathology rate of 2.4 percent. The abnormal karyoty-
pes were trisomy 21 (n=2) and Klinefelter syndrome
(n=1). All of the abnormal fetuses were induced. In the
follow up, it was observed that all the pregnancies
with normal karyotypes resulted in live births (Table
2). There was no culture failure, and no mosaicism
was observed. There were no false positive or false ne-
gative results.

DISCUSSION

Amniocentesis performed in the second trimester
of pregnancy by experienced hands provides great ad-
vantages to high-risk women. However, both maternal
and fetal risks related to the procedure have been re-
ported. Maternal risks include bleeding, infection, am-
niotic fluid embolism and blood-group sensitization
secondary to the procedure (6,7,8,9). Risks to the fetus
are spontaneous abortion, puncture and induced mal-
formations (10,11).

Studies have shown spontaneous abortion rates af-
ter the procedure have ranged from 0.2-1.5%
(8,10,11,12,13). Other comparative studies have
shown the added risk of spontaneous abortion from

Table 2. Cytogenetic results and follow-up after amniocente-
sis

KARYOTYPE n OUTCOME
46,XX 67 Normal liveborn
46, XY 55) Normal liveborn
47 XX, +21 3 Induced

TOTAL 125

amniocentesis as only 0.03 % (13,14) when compared
with control groups with no predisposing factors and
a history of spontaneous or induced abortions as well
as bleeding, maternal age, smoking and alcohol con-
sumption (15), the technique of puncture and placen-
tal site (16). In our study of amniocentesis cases, no
spontaneous abortions were observed.

In some studies, obtaining fluid free from contami-
nating red blood cells was found to be important for
the success of cell culture (17). The use of USG has
been found to significantly reduce the number of blo-
od-tinged specimens (12). In our study, fluid samples
containing blood did not affect the success of the cul-
tures. Culture success have been reported at 96.7-
99.7% (6,12,18,19). We did not observe any culture
failure and were able to produce cytogenetic results
for all patients on whom the procedure was applied.

Another problem faced in amniocentesis is mosa-
icism. This finding may be indicative of a fetal ano-
maly, which is defined as the existence of more than
one cell line in the same individual. The abnormal cell
line may be restricted to extra-embryonic tissue or
may be the result of an in-vitro event (20). Cases of
mosaicism at a rate of 0.001-0.4% have been previ-
ously reported in the literature (18,19,20,21). We did
not observe any mosaicism in our study.

Our pathological case rate of 2.4% is comparable
with results of other centers (2.6-6.4%) for chromoso-
mal anomalies (6,22,23,24).

Our study concluded that amniocentesis is a safe
and accurate procedure when performed by experien-
ced hands to high-risk women in the second trimester
of pregnancy.
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CLINICAL SIGNIFICANCE OF LVOT OBSTRUCTION CAUSED
BY SEPTAL HYPERTROPHY: ASSOCIATED AND DISTINCTIVE POINTS
BETWEEN THE AGING PROCESS AND OTHER CARDIAC DISEASES

Fatih Yalcin* ¢ Haldun Miiderrisoglu* ¢ Senol Demircan* * Fatma Yigit*
Semra Topcu* * Mehmet Baltali* « Biilent Ozin* « Mehmet Korkmaz

SUMMARY

Septal hypertrophy is one cause of left ventricular outf-
low tract (LVOT) obstruction. It has been suggested that
this morphological finding may develop with age along
with other cardiac pathologies. Some hypothetical appro-
aches have been produced and added into the literature.
Recent advances in real-time three-dimensional imaging
have been helpful in evaluating myocardial hypertrophy
caused by various mechanisms. In this review, similarities
and differences in hypertrophic septa are discussed, and
potentially significant imaging features, including recent
advances, are evaluated.

Key Words: Septal hypertrophy, left ventricular outflow
tract obstruction, real-time 3-dimensional echocardiog-

raphy

OZET

Septal Hipertrofinin Neden Oldugu Obstruksiyonun
Klinik Onemi: Yaghhk ve Diger Kardiyak Hastaliklarda
Ayirici ve Birlikte Olan Noktalar

Septal hipertrofi sol ventrikiil ¢ikig yolu daralmasinin ne-
denlerinden biridir.Bu yapisal bulgunun kalp hastaliklari
haricinde yaglanma ile de gelisebilecegi one stirtilmdis-
tiir.Bu konuda bazi hipotezler liretilmis ve literattire geg-
migtir. “Real-time” 3 boyutlu ekokardiyografide son gelis-
meler farkli mekanizmalarda olugan myokard hipertrofisi-
nin degerlendirilmesinde yararli olmustur.Bu derleme-
de,hipertrofik septumdaki benzerlikler ve farkliliklar tart-
stlmig ve yeni ilerlemeler ile birlikte nemli gortintiileme
ozellikleri degerlendirilmistir.

Anahtar Kelimeler: Septal hipertrofi,Sol ventrikiil ¢ikis
yolu darligi, “real-time” 3 boyutlu ekokardiyografi

Left ventricular outflow tract (LVOT) obstruction
has been classically observed in association with
hypertrophic obstructive cardiomyopathy (HCM). In
this setting, the LVOT obstruction-producing pressure
gradient is due to asymmetric septal hypertrophy and
systolic anterior motion (SAM) of the mitral valve.
SAM is related to the anterior position of the mitral val-
ve in HCM (1). Decreased mitral anular motion, pos-
sibly due to altered myocardial function, has been ob-
served in HCM using real-time three-dimensional ec-
hocardiography (3-DE) and complex annular reconst-
ruction methodology.

Whether the increased terminal velocities repre-
sent measurable pressure gradients associated with an
obstruction has been a point of controversy in the
HCM literature for many years (3,4). We observed
LVOT area obstruction in HCM patients using real-ti-

me 3-DE, with a meaningful correlation between
three-dimensional LVOT volume and LVOT gradients
(5).

LVOT obstruction has been shown to occur in so-
me clinical conditions including concentric hyperten-
sive hypertrophy (6), excessive sympathetic stimulati-
on (7) and pericardial tamponade (8) and after aortic
valve replacement for aortic valve stenosis (9).

The occurrence of a dynamic LVOT obstruction
has recently been described in the setting of acute
myocardial infarction (Ml) (10-12). The proposed mec-
hanism for this occurrence in Ml patients has been
apical infarction with compensatory hyperkinesis of
the residual, normally perfused basal segments of the
myocardium. This compensatory hyperkinesis decre-
ases the systolic LVOT cross-sectional area, resulting
in acceleration of blood flow through the LVOT (13).
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In the normal heart, the left border of the septum is
continuous with the anterior wall of the aorta, with a
smooth, gentle curvature. Anatomical studies have
shown that in the aged heart the ascending aorta mo-
ves to the right and the septum becomes located be-
low the aortic valve (14).

Another cause of LVOT narrowing is proximal sep-
tal bulge (PSB). The anatomic change in septal positi-
on in PSB produces a dynamic ventricular ejection, in
that outflow tract velocity is increased; this is compa-
rable with HCM and LVH groups. It has been sugges-
ted that focal hypertrophy may be secondary or cont-
ributory to the enhanced ventricular dynamics in a
manner different from that of primary cardiomyopathy
(15). In the pathologic study of Goor et al. (16), the
protrusion of the septum was clearly a function of age,
but hypertrophy was not found. It is known that the
angle between the midseptum and aorta is more acu-
te in sigmoid septum, while a more obtuse angle is se-
en in normal as well as cardiomyopathic patients
{17,18). On the other hand, in subjects with PSB, a
more acute angle developed only in systole (15).

We recently observed smaller LV midbasal and ba-
sal segment volumes in patients with secondary forms
of LVH by deriving a quantitative index of LV ge-
ometry using real-time 3-DE (19). This finding suggests
that basal LV hypertrophy may be caused by increased
afterload in LVH patients with aortic stenosis or hyper-
tension. Similarly, increased afterload resulting from
arteriosclerosis due to aging may be one cause of PSB
in the elderly. Increased afterload imposed by she-
aring stresses on the focal area of the septum is asso-
ciated with the development of septal angulation,
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CONGENITAL COMPLETE DEFICIENCY OF GH, TSH, AND PRL
IN TWO SIBLINGS (Case Report)*

iffet Bircan **  Serap Semiz *** » Sema Akgurin ****

SUMMARY

Congenital defects of the pituitary gland include autoso-
mal recessive, autosomal dominant and an x-linked mode
of inheritance. Mutations of pituitary-specific transcription
factors Pit-1 and Prophet of Pit-1 (PROP1) are well known
causes of the clinical entity of combined pituitary defici-
ency. Several newly discovered pituitary genes have been
identified that regulate hypothalamic and pituitary deve-
lopment and are candidates for hypopituitarism in hu-
mans.

We describe two siblings with combined growth hormo-
ne, thyrotropin and prolactin deficiency. No genetic muta-
tion for Pit-1 or PROP1 could be detected in the molecu-
lar genetic study of the cases and their parents. Our cases
were found to have the same genotype for a new locus, of
which additional, tightly linked markers should be sought.

Key Words: Combined pituitary hormone deficiency,
Pit-1, PROP1

OZET

GH, TSH ve PRL’nin iki Erkek Kardeste Konjenital
Yoklugu

Hipofiz bezinin dogumsal defektleri; otozomal rese-
sif, otozomal dominant ve X’ e bagh gecis gosterir. Hi-
pofizer spesifik farklilasma faktérleri Pit-1 ve Prophet
Pit-1 (PROP1) mutasyonlan, kombine hipofizer yet-
mezligin iyi bilinen klinik antitelerdir. Hipotalamik ve
hipofizer gelisimi dtizenleyen birka¢ yeni hipofizer gen
tanimlanmigtir ve insanlarda hipopituitarizm tanisi icin
adaydirlar.

Biiytime hormonu, tiroid stimulan hormon ve prolak-
tinin kombine eksikligi olan iki erkek kardesi tanimla-
dik. Olgular ve ailelerinin molekiiler genetik ¢alismala-
rinda, Pit-1 ya da PROP1’ e ait genetik mutasyon sap-
tanmad. Olgularnimiz, yeni lokusla ilgili olarak ayni ge-
notipe sahiptiler; bu yeni lokus icin ek-siki iligkili “mar-
ker” larin arastirllmasi gerekmektedir.

Anahtar Kelimeler: Kombine hipofizer hormon ek-
sikligi, Pit-1, PROP1

Specific hormones, such as growth hormone (GH),
prolactin (Prl), thyrotropin (TSH), adrenocorticotropic
hormone (ACTH), luteinizing hormone (LH), and fol-
licle stimulating hormone (FSH), are secreted from nu-
merous specialized cells in the pituitary gland (1). Pi-
tuitary function depends on the integrity of the hypot-
halamic-pituitary axis, so any defect in the develop-
ment and organogenesis of this gland may result in a
form of combined pituitary hormone deficiency
(CPHD), which indicates an impaired production of
GH and the lack of one or more of the other hormo-
nes produced in the anterior pituitary gland (1,2).

CPHD is a clinical entity with autosomal recessive,
autosomal dominant or an x-linked mode of inheritan-

ce (1). Pituitary-specific transcription factors Pit-1 and
Prophet of Pit-1 (PROPT), and their target genes are
well known to cause the clinical situation of combined
pituitary deficiency (3). Dominant and recessive muta-
tions in the Pit-1 cause CPHD with severe deficienci-
es of GH and Prl and variable deficiency of TSH (4-7).
Many other homeodomain and transcription factors
have been identified as being involved in different de-
velopmental stages, such as P-Lim, P-OTX, ETS-1, and
Brn 4 (8-10). Most recently, a novel, tissue-specific,
paired-like homeodomain transcription factor, termed
PROP1, has been identified as the cause of the Ames
Dwarf mouse phenotype. Thereafter, different PROP1
gene alterations have been found in humans with
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CPHD (11,12). PROP1 gene mutations of considerab-
le high frequency are reported in families with CPHD
(12-14).

Two siblings with a combined deficiency of GH,
TSH and Prl are presented in this article. Genetic stu-
dies of the family have been done and the literature
has heen reviewed.

CASE REPORT 1

An eight-day-old boy was admitted to our hospital
with jaundice. He was the first-born child of noncon-
sanguinous parents. He showed developmental delay,
puffy face and dull expression. The anterior and pos-
terior fontanels were widely open, the forehead was
prominent, and the bridge of the broad nose was dep-
ressed. He had a micropenis. Radiological study of the
knees revealed no epiphyseal center. 3,5,3'-Triio-
dothyronine (T,), thyroxine (T,) and TSH levels were
found to be 0.36 ng/ml, 2.3 mg/dl and 0.01 mU/ml|,
respectively. TSH and Prl responses to thyrotropin re-
leasing hormone (TRH) were inadequate (peak: 0.04
mU/m! and peak: 0.01 ng/ml, respectively). Central
hypothyroidism was diagnosed and L-T, replacement
therapy was begun. He was readmitted when he was
4 years old (Figure 1). His bone age was 1.6, height
was 73 cm, height standard deviation score was -6.8
and growth velocity was 2 cm/year. Peak GH respon-
ses to L-Dopa and insulin tolerance test (ITT), while he
was euthyroid, were 0.3 ng/m! and 0.2 ng/ml, respec-
tively. Complete GH deficiency was diagnosed. Corti-
sol response to insulin induced hypoglycemia was
normal (peak: 48 mg/dl) but Prl response could not be-
en detected. Computerized tomography (CT) of the
sella revealed an empty sella. GH treatment was be-
gun.

CASE REPORT 2

The second child, also male, was admilted to our
hospital at the age of 48 days. In addition to the physi-
cal findings present in his older brother, he had an um-
bilical hernia (Figure 2). His knee radiography reve-
aled no epiphyseal center. T,, T, and TSH levels were
0.01 ng/ml, 1.5 mg/dl and 0.1 mU/ml, respectively.
TSH and Prl responses to TRH were insufficient (peak:
0.1 mU/ml and peak: 0.01 ng/ml, respectively). Cent-
ral hypothyroidism was diagnosed and L-T, treatment
was begun. At the age of six months, while he was
euthyroid, GH provocation tests were done. Peak GH

Figure 1: Patient 1, at age 4: dull expression, depressed bridge
of the broad nose and micropenis are apparent.

responses to L-Dopa and ITT were 1.1 ng/m!l and 0.5
ng/ml, respectively. Complete GH deficiency was di-
agnosed and GH replacement therapy was begun. The
cortisol response to insulin induced hypoglycemia was
normal (peak 38 mg/dl), Prl response could not be de-
tected. A CT of the pituitary gland was normal.

METHODS

Hormonal studies

The T,, T,, and TSH were determined by using the
‘two - side sandwich immunoassay’ method (ACS
180, CHIRON). The serum GH and corlisul were de
termined by chemiluminescence enzyme immunoas-
say (DPC Immulite 1000 and ACS 180, CHIRON, res-
pectively). The Prl was determined by using an alkali-
ne phosphatase kit, L2PRA2 (Immulite 2000).

Genetic studies

Genetic studies of the patients and their parents
were done at the Division of Genetics, Department of
Pediatrics, Vanderbilt University, Nashville, USA. The
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Figure 2: Patient 2, at the age of 48 days: puffy face, depressed
bridge of the broad nose, micropenis and umbilical
hernia are noted.

methods used by the investigators have been expla-
ined below.

Genomic DNAs were genotyped for two dinucle-
otide repeat polymorphisms, D351559 and D55408,
linked to the Pit 1T and PROP 1 genes, respectively.
Genomic DNA (200 ng) was added to a 50 m! reacti-
on mixture of 10 mM Tris- HCI (pH 8.3), 1.5 mM
MgCl,, 25 mM KCI, 200 mM/L of each dNTP, 1.5
pmoles of 5-end- labeled forward ofigonucleotide
primer, 1.5 pmoles reverse oligonucleotide primer,
and 2.5 U Taq Polymerase (Gibco- BRL, Gaithersburg,
MD). The forward and reverse primers for D351559
were 5'-CACCCAAACTGCTGAGATTAC-3' and 5'-
CCTTAAGAGCATGATGATCCTTTT-3’, respectively.
The forward and reverse primers for D55408 were 5'-
ACAACTTCCAACCCTGAGAT-3’ and 5'-
ACTGTGCCTAGCCTTCATTT-3’, respectively. The
PCR reaction mixture was denatured for 3 min at 94C
and cycled 32 times (94 C, 30 sec; 55 C, 30 sec; 72 C,

30 sec), followed by a 10 min extension at 72 C. The
products were separated on a 6% denaturing pol-
yacrylamide gel and visualized by autoradiography.

RESULTS

The genetic investigators reported that the PROP1
gene has been ruled out, as the genotypes for the two
affected siblings were different. With respect to the
Pit-1 locus, the family was not fully informative with
the related markers (Because the father was homozy-
gous for the Pit-1 marker and the mother was homozy-
gous for another new locus marker). The family pedig-
ree, with the segregation results for Pit-1, PROP1 and
the new locus marker, is shown in Figure 3. The gene-
tic researchers informed us that the new locus appe-
ared to segregate, but they did not have a gene for this
region yet, so further study was not possible.

DISCUSSION

The anterior lobe of the mature pituitary gland is
populated by at least five highly differentiated cells
that are progressively refined by the expression of ad-
ditional activating / or restricting factors, such as Pit 1

The mother The father

AB BB Pit-1

BC AC PROP1

AA AB New Locus

| |
Patient 1 Patient 2

BB BB Pit-1
AC AB PROP1
AB AB New Locus

Figure 3: The family pedigree with the segregation results for
pit-1, PROPT and the new locus marker.
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and Propl. Pit-1, expressed in thyrotrops, somatot-
rops, and lactotrops, is required for the continued exp-
ression of the Pit-1 gene itself, and for the proliferati-
on and survival of three cell types (15,16). Aside from
the congenital complete GH and Pr{, and the comple-
te or partial TSH deficiency, the normal genital struc-
ture, spontaneous pubertal development, and the va-
riable anterior pituitary size, typical findings in cases
with Pit-1 gene mutation resemble the phenotypic
characteristics seen in Laron’s Syndrome or isolated
GH deficiency type 1A (1). The occurrence of these
different deficiencies varies, but the patients became
symptomatic, presenting with severe growth retardati-
on and failure to thrive, before the age of 12 months,
and were normally diagnosed before the age of 2 ye-
ars (17). Multiple pituitary hormone deficiency due to
Pit-1 mutations is inherited either dominantly or reces-
sively, depending on the DNA binding properties of
the mutant protein (18). PROP1, a pituitary—specific,
paired-like homeodomain transcription factor, has be-
en shown to be important for determining the Pit-1 li-
neages, as well as the gonadotrope differentiation in
the pituitary gland (11). PROP1 is expressed earlier
than Pit-1 and known to contribute directly to Pit-1
transcription activation (3). Phenotypes of the two mu-
tations are normal in heterozygous cases (3).

Clinical and laboratory findings in the cases pre-
sented here were thought to have Pit-1 or PROP1 ge-
ne mutations. The initial presentation in both patients
was that of growth retardation and failure to thrive ca-
used by TSH and GH deficiency. Because the patients
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A CASE OF LIVE BORN TRIPLOIDY WITH 69, XXX KARYOTYPE

Fulya Teksen*  Fulya Dokmeci** ® Acar Ko¢*** ¢ Firat Ortag****

SUMMARY

In this study, a case of triploidy with 69,XXX karyoty-
pe is presented. The infant was born at 32 weeks of ges-
tation and lived for 5 hours. The post mortem autopsy
revealed a hydrophilic placenta and polycystic kid-
neys. In addition, the mother of the proband had intra-
hepatic chalestasis of pregnancy (ICP).

The importance of prenatal diagnosis in such cases
is emphasized.

Key Words: Triploidy, hydropic placenta, polycystic
kidneys, intrahepatic cholestasis

OZET

69 XXX Karyotip Triploidli Yeni Dogan Vakasi

Bu ¢alismada 69 XXX karyotip bulunan triploidli bir
vaka takdim edildi. 32 haftalik bir kiz ¢ocugu olarak
dogdu ve 5 saat yasadi. Post mortem ¢alismada, otopsi
ile hidropik plesenta ve polikistik bébrekler tespit edil-
di. Keza annesinin gebeliginde intrahepatik kolestaz
gegirdigi saptandi. Bu tip vakalarda prenatal taninin
dnemi ortaya konmustur.

Anahtar Kelimeler: Triploidi, hidropik plesenta,
polikistik bébrek, intrahepatik kolestaz

Triploidy is a chromosomal abnormality with three
sets of haploid chromosomes (3n) totaling 69. In gene-
ral, about 1-3 % of all human conceptions are triploid
(1). Nearly 50 percent of all first-trimester spontaneous
abortions are either genetically or structurally abnor-
mal and 7-28.9 % of them are triploid (2). Triploidy is
a uniformly lethal condition (3). Infrequently, triploid
infants survive birth after 28 weeks of gestation, but
they die shortly thereafter (3).

The origin of an extra set of chromosomes may be
either via fertilization of the ovum by two spermium
(dispermi) (4) or from the failure of one of the matura-
tion divisions in the ovum (digyny) (2) or sperm (di-
andry) (1,2).

Controversy remains regarding the risk of recurren-
ce of triploidy and there is no data to indicate an inc-
reased risk of recurrence.

CASE REPORT

A 28-year-old woman was admitted to the Ankara
University, School of Medicine, Department of Gyne-
cology and Obstetrics at 30 weeks of gestation with
complaints of pruritus and abdominal distention. She

suffered from influenza, emesis, and bleeding during
the first trimester of he\r pregnancy. In addition, the pa-
tient had thyroid gland problems and had previously
taken Levotron for this condition. During this preg-
nancy, however, she refused to use any drug. Her obs-
tetric history was as follows: gravida 3, parity 1 and
abortus 1.

The ultrasonographic examination revealed poly-
hidroamnios | cannot find this word in the medical
dictionary!, a gross placenta and polycystic kidneys.
Laboratory investigations of the patient, including a
hemogram, a urine examination, hepatic, renal, and
thyroid function tests, and serum glucose level, were
all normal. The patient had plantar and palmar pruri-
tus without any dermatic lesions. She was diagnosed
with intrahepatic cholestasis and given three times 4
grams of cholestiramin per day for the relief of her
symptoms.

A cordocentesis was done due to abnormal ultraso-
nographic findings. Fetal blood (tested by APT test) ob-
tained from the umblical cord was cultured for 72 ho-
urs and then harvested. 20 G-banded metaphases we-
re counted and three of them were analyzed and kar-
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yotyped. In the cytogenetic evaluation, the 69 XXX
chromosome constitution was obtained in all metap-
hases.

The proband was born at 32 weeks of gestation to
non-consanguinous parents. No other individual in
the family was reported to have a chromosomal ano-
maly. The infant lived for 5 hours. She was 44 cm in
length and weighed 2100 gr. In the physical examina-
tion, no gross anomaly was found, but the autopsy re-
vealed a hydrophilic placenta and polycystic kidneys.

DISCUSSION

Triploidy is one of the most devastating chromoso-
mal disorders to occur as it allows no life expectancy
for the fetus and leads to severe obstetrics problems in
the mother.

Fetal defects include holoprosencephaly (3), poste-
rior fossa cysts, exomphalos and other central nervous
system anomalies (5), limb anomalies (6), cardiovas-
cular system anomalies (3,6), respiratory system ano-
malies, (6), genito-urinary system anomalies (6), facial
dysmorphism such as nasal malformations (6), skeletal
deformities, hypoplastic internal organs, hypotonicity
and deficiencies of the gall bladder. In most of these
cases, decreased amniotic fluid volume, intrauterine
growth retardation (3,7), cystic placental changes (5,7)
and nuchal translucency (5) are common ultrasonog-
raphic findings.

In our case, polyhydramnios, an abnormal placen-
ta, cardiovascular defects and polycystic kidneys we-
re observed.

Although pregnancy induced, hypertension (3,4)
with eclamptic seizures that are seen in the second tri-
mester (5), at approximately 22 weeks of gestation,
and a partial hydatidiform mole frequently coexist
with triploidies. In our case, a partial hydatidiform mo-
le was observed and confirmed by a pathological exa-
mination, but the mother did not have hypertension.

Ihe mother of the proband also had intrahepatic
cholestasis of pregnancy. Low T3 levels associated
with intrahepatic cholestasis association have previ-
ously been reported (8). The cause of cholestasis of
pregnancy is unknown. Some clinical observations
suggest its pathogenesis to the effects of hormones (9).
A significant change in some hormones such as un-
conjugated estrogen, beta-human chorionic gonadot-
ropin and alpha-fetoprotein is also common. Deviati-
ons from normal levels of these hormones after 16 we-

eks of gestation may be related to the chromosomal
anomalies of the fetus. This condition is used as crite-
ria for performing the triple test to screen for chromo-
somal disorders. For example, an elevated maternal
serum alpha-fetoprotein (MSAFP) is frequently noted
in triploidy cases and is caused by associated fetal
anomalies like omphalocele or by an excessive trans-
fer of AFP related to increased placental size. In addi-
tion, human chorionic gonadotropin levels were fo-
und to be high in triploid cases at 10-14 weeks of ges-
tation.

This is an unusual case of severe cholestasis of
pregnancy with triploidy. Although it is difficult to
comment conclusively about this association, it may
represent a pathogenetic relationship. More studies
are needed to investigate this phenomenon.

There are many reports of stillbirths attributed to
ICP, but the chromosomal constitution of these cases
is unknown. It is estimated that 4-5 percent of still-
births have chromosome aberrations. Therefore, it is
important to determine the karyotype of stillbirths re-
lated to ICP in order to determine the possible relati-
onship between them. Cytogenetic studies should be
done routinely in all cases of stillbirth.

In the prenatal diagnosis of triploid pregnancies,
an ultrasonographic examination, the measurement of
maternal serum human chorionic gonadotropin and
alpha-fetoprotein, the determination of the DNA con-
tent of placental stromal cells by flow cytometry or
image cell analysis, and a microscopic examination of
the placenta with the standard criteria are recommen-
ded. In order to confirm the diagnosis, a karyotype
analysis should routinely be done. A non-invasive
method with a FISH analysis of isolated nucleated red
blood cells from the maternal peripheral circulation at
12 weeks of gestation by X and Y probes are shown,
(10) and a detection of the serum markers of preg-
nancy-associated plasma protein A (PAPP-A) and free
beta chain of chorionicgonadotropin (free-beta hCG)
in the same blood sample is reported (10).

In conclusion, appropriate genetic counseling and
a prenatal diagnosis should be offered to women with
triploid conceptus in their obstetric history and atten-
tion should be paid to cases of intrahepatic cholesta-
sis of pregnancies. An early diagnosis of this abnorma-
lity is especially important for the appropriate obstet-
ric intervention and prevention of maternal complica-
tions due to triploidy.
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THE COEXISTENCE OF PEMPHIGUS VULGARIS AND MULTIPLE BASAL
CELL CARCINOMA ARISING ON AN OLD RADIOTHERAPY SCAR

Rana Anadolu* ¢ Seher Bostanci* ¢ Aynur Akyol* ¢ Tugba Oskay**
Ahu Birol** ¢ Erbak Giirgey*

SUMMARY

Pemphigus vulgaris is a chronic autoimmune bullous
disease of the skin and mucous membranes. Various
factors, including drugs, nutritional factors, physical
agents, viruses, and emotional stress are believed to
play an important role in those individiuals predispo-
sed to this condition. An association between pemphi-
gus vulgaris and basal cell carcinoma is rather unusual,
We present the case of a 65 year-old man with pemp-
higus vulgaris and multiple basal cell carcinoma,
which was localized only on his scalp and followed ra-
diotherapy for favus.

Key Words: Pemphigus vulgaris, Basal cell car-
cinoma, radiotherapy

OZET

Radyoterapi Sonrasi Gelisen Pemfigus Vulgaris ve
Multipl Basal Hiicreli Karsinoma Vakasi

Pemfigus vulgaris, deri ve mukoza tutulumuyla ka-
rakterize kronik otoimmiin biilléz bir hastaliktir. llaglar,
nutrisyonel faktorler, fiziksel ajanlar, viriisler ve emos-
yonel stres gibi gesitli faktérler hastaligin gelisiminde
onemli rol oynar. Pemfigus vulgaris ve bazal hiicreli
karsinoma birlikteligi oldukca nadir gériilir. Burada fa-
vus nedeniyle radyoterapi sonrasi sagli deride pemfigus
vulgaris ve multipl bazal hiicreli karsinoma birlikteligi
gosteren 65 yaginda bir erkek olgu sunulmaktadir.

Anahtar Kelimeler: Pemfigus vulgaris, Bazal hiicreli
karsinoma, radyoterapi

Pemphigus vulgaris is a chronic autoimmune bul-
lous disease of the skin and mucosa. lonizing and ult-
raviole radiation is thought to play an important role
as factors in aggravating or inducing pemphigus (1-3).
We present a case of pemphigus vulgaris and multiple
basal cell carcinoma arising on an old radiotherapy
scar.

CASE REPORT

A 65-year-old man was referred to the Department
of Dermatology with a four month history of eroded
skin lesions localized on his scalp. Initially the lesion
had been small but had progressively enlarged during
the last two months. The patient had been treated with
radiotherapy for tinea capitis favosa when he was se-
ven years old.

The dermatological examination revealed cicatri-
cal alopecia on the frontal, parietal, and occipital regi-
ons. There was an eroded lesion with yellowish, mo-
ist, and hemorrhagic crusts measuring 5x7 ¢cm on the
vertex (Figure 1). In front of his right ear, there was 0.5

cm hyperpigmented papule. Behind his right ear a 1
cm nodular lesion with telengiectasis were noted. On
the right side of his forehead there was a two ¢m ero-
ded lesion with hyperpigmentation at the edge. Mul-
tiple 0.5 cm hyperpigmented papules were also found
on the left of his forehead. He did not have any other
skin or mucosal lesions. The patient was otherwise he-
althy; the review of systems was normal, except for a
finding of benign prostate hypertrophy. The routine la-
boratory investigations were normal and included the
hematological and the biochemical analyses, a uri-
nalysis, and the erythrocyte sedimentation rate.
Dermatopathologic examination of the biopsy spe-
cimen from the eroded lesion on the vertex showed an
intraepidermal vesicle in a supra-basal location, typi-
cal acantholytic cells, and nodular basal cell epitheli-
omal islands in the dermis (Figure 2). Direct immuno-
fluorescence studies of the peri-lesional skin revealed
I8G and C3 in the intercellular spaces of the epidermis.
Oral prednisolone at 80 mg/day and azathioprine
at 150 mg/day were initiated for the treatment of the
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Figure 1: Eczematous and nodular lesions of the scalp

pemphigus vulgaris. Epithelization was seen within 5
weeks, with a gradual clearing of the lesions and the
steroid dose was gradually tapered. The multiple basal
cell epitheliomas were totally excised.

DISCUSSION

Pemphigus vulgaris is a chronic bullous disease of
worldwide distribution and typical of middle age; it is
characterized by thin-walled, relatively flaccid, easily
ruptured bullae appearing upon either normal skin or
mucous membranes or on erythematous bases. Pemp-
higus vulgaris may begin in many ways, but the lesi-
ons usually appear firstly in the mouth and then most
commonly in the groin, face, neck, axillae, or genital
areas. Sometimes it may start from the scalp as ecze-
matous lesions, as in our case (1).

Although the cause of pemphigus vulgaris is un-
known, a failure in an autoimmune mechanism is cle-
arly the basic instigator. Intercellular antibodies are
demonstrable throughout the epidermis or the oral
epithelium, and circulating intercellular antibodies are
present in the patient’s serum. There is an association
with various autoimmune diseases such as rheumato-
id arthritis, Sjogren’s syndrome, myasthenia gravis, lu-
pus erythematous, pernicious anemia, and lymphore-
ticular disorder (1,2).

Various factors, including drugs such as d-penicil-
lamine captopril, rifampicin, nutritional factors, physi-
cal agents, viruses, and emotional stress, may play an
important role in those individuals predisposed to de-
veloping pemphigus (1,3). Among the physical agents
in the environment, ultraviolet light (UV) in sunlight is

Figure 2: Histopathologic section showing the coexistence of
BCC with supra-basal bullae containing acantholytic
cells

one of the major factors for the stimulation of the skin.
In addition to UV radiation, physical agents such as
ionizing radiation and burns have been reported as
aggravating or inducing factors in the development of
pemphigus (3,4). There have been a few reports of
pemphigus vulgaris induced by exposure to sunlight
and radiation therapy. It is not known how ionizing ra-
diation may induce pemphigus. It may alter the anti-
genicity of the epidermal cell surface or expose mas-
ked epidermal antigens, and the subsequent impaired
immunity that is associated with malignancy may also
play a role. (4-6). Some authors suggest that exposure
to UVB causes the secretion of IL 6 from keratinocy-
tes, which causes a reduction of the desmosomal con-
nection between cells, and thereby induces the deve-
lopment of pemphigus (2).

An association between pemphigus and malig-
nancy is rather unusual (7-9). These malignancies can
be thymic or non-thymic in origin. Non-thymic malig-
nancies are seen two times more often than thymic
malignancies (7). Previous publications have reported
an association between pemphigus vulgaris and ma-
lignant proliterations such as lymphomas, Kaposi's
sarcoma, thymoma, leukemia and tumors of the
ovary, stomach, breast, esophagus, lung and endo-
metrium. It is not clear, however, if the antigenic de-
terminants may act as antigenic stimuli, immunomo-
dulators, or tumor promoters (8,9).

The antigenic structure of pemphigus itself may be
responsible for tumor formation, but this has not yet
been confirmed. It has been suggested that depressed
immune function may alter the immune surveillance
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of the skin, which usually acts to destroy potentially
malignant mutant cells. Immuno-suppressive therapy
in pemphigus may be responsible for the development
of malignancy. But malignancies linked to immuno-
suppression are rather rare in pemphigus. Some aut-
hors stress that neoplasm induces autoimmunity,
which may lead to pemphigus formation (4,8).

Basal cell carcinoma is the most common malig-
nant tumor of the skin. Although more prevalent with
solar exposure and more common in skin types | and
I, other factors play a role in the development. In ad-
dition to ultraviolet light, arsenic, burns, vaccines,
scars, tattoos, trauma, radio dermatitis, and frequent
exposure to X rays are also major etiologic factors in
the development of basal cell carcinoma. Basal cell
carcinoma may also be seen in patients who have had
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TRAUMATIC RUPTURE OF THE DIAPHRAGM:
AN OCCULT YET A SERIOUS INJURY
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SUMMARY

Patients in one of the highest surgical risk groups are
those treated for thoracic trauma who present with a
rupture of the diaphragam. Diaphragm rupture occurs
in 5% of those hospitalized as a result of motor vehic-
le accidents and in 10% of penetrating thoracic tra-
umas. Traumatic ruptures of the diaphragm (TRD) are
described in association with 40% of pelvic fractures,
25% of splenic ruptures, 25% of liver lacerations, and
5% of aortic tears. These injuries may dominate the cli-
nical scene, therefore delaying the diagnosis of diaph-
ragm rupture. Because of the high risk of lethal comp-
lications, treatment must promptly follow this diagno-
sis.

In order to illustrate the difficulties in making a diag-
nosfs, we present the case of an 8 year-old boy with
TRD as the result of an automobile accident.

OZET

Diafragmamin Travmatik Riiptiirii

Arag digi trafik kazasi gegiren sekiz yasinda bir erkek
gocugu splenik laserasyon nedeniyle gézlem altina
alinmis ve gézlemin ikinci giiniinde gelisen ani solu-
num sikintisi nedeniyle incelendiginde travmatik diaf-
ram ripttirti saptanmistir. Cerrahi olarak tedavi edilmis
ve salah ile taburcu edilmigtir. Torasik travmalar icinde
yasamsal énem tagiyanlarindan biri olan travmatik diaf-
ram riiptdrd ayni zamanda gizli bir seyir i¢inde olabile-
cegi igin ¢oklu viicut travmasi geciren ¢ocuk ve erigkin-
lerde akilda tutulmahdir.

Anahtar Kelimeler: Cocuk, diafragma, travma

Key Words: Children, diaphragm, rupture, trauma

Diaphragm rupture in children due to abdominal
or thoracic trauma is rare as compared to the occuren-
ce in adults. Difficulties in diagnosing this condition
should be thoroughly considered because TRD results
in high rates of morbidity and mortality (1). Abdominal
viscera migrate into the thorax and respiratory prob-
lems occur. The obstruction of the intestinal passage
or strangulation usually follow. The abdominal visce-
ra may not be detected in the thoracic cavity in a ro-
utine x-ray in the first hours or days after the trauma.
Thus, the identification of TRD and the difficulties in
making a diagnosis will be discussed.

CASE REPORT

An 8-year-old boy was admitted after a motor ve-
hicle accident. The primary evaluation and physical
examination were performed in the emergency depart-
ment and revealed abdominal tenderness. The pulse
rate and blood pressure were within the normal range.
The two plain films of the abdomen and thorax were

non-conclusive (Figure 1). A computed tomography
(CT) of the abdomen indicated a 5 cm laceration in the
upper portion of the spleen.

On the second day of hospitalization in the inten-
sive care unit, respiratory stress with sudden cyanosis

Figure 1: Plain x-ray of the chest on the admission with no pat-
hologic scene
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Figure 2: Plain x-ray of the chest with a big coil of air filled
structure in the left hemithorax

occurred. An endo-tracheal tube was placed and the
patient was given oxygen. The plain x-ray revealed a
large air-filled structure in the left hemithorax (Figure
2). The mediastinum was displaced towards the unef-
fected side. A barium meal was given thru a nasogast-
ric tube and further confirmed the diagnosis of TRD
(Figure 3). Surgery was indicated and the patient was
taken to the operating room. A laparotomy revealed
that the stomach and a portion of the spleen, as well
as the majority of the small intestines, were in thora-
cic cavity. The diaphragmatic tear was on the central
and medial part of the muscle extending more than 10
cm across. The herniated contents were replaced into
the abdomen and the defect was repaired with 2/0
silk. A fr 32 chest tube was inserted. The post-operati-
ve follow up was uneventful. The patient was dischar-
ged on the 12 post-operative day.

DISCUSSION

Blunt trauma caused by motor vehicle accidents
and gun shot wounds are the most common causes of
TRD in children. There are also reported cases of iat-
rogenic and spontaneus ruptures (2). Ninety percent of
TRDs are encountered on the left side. The presence
of the liver on the right, and the weaker tensile
strength of the left side, explain the dominance of left
sided ruptures in cases of blunt trauma (3,4) . Less
than 50% of the cases are associated with rib fractu-
res. The ruptures in blunt traumas may be radial, or
circumferential (5). Our case appeared to be radially
ruptured. The mechanics of diaphragmatic rupture as
a result of trauma is still speculative, but a shearing off

Figure 3: Barium meal thru a nasogastric tube demonstrates
gastrointestinal components in the left hemithorax

of the stretched membrane, the increase in abdominal
pressure, and the avulsion of the diaphragm from its
attachment points are seen as the primary causes for
this condition. (2). The present case is an example of
this type of blunt abdominal trauma, and the sudden
increase of the abdominal pressure may contribute to
the TRD. If there is a delay in diagnosis, the patho-
physiological effects of TRD are seen primarily on the
circulation and respiratory systems, and gastro-intesti-
nal symptoms follow. The diaphragm’s function is cle-
arly impaired, the lungs are compressed, and the ve-
nous return to the heart is impaired because of medi-
astinal displacement. The functional loss of the diaph-
ragm results in a 25-50% decrease in respiratory func-
tion (2).

This case also illustrates the rupture of the diaph-
ragm in association with other injuries which domina-
ted the clinical scene. Abdominal pain and the tomog-
raphic findings indicated that we should concentrate
on the splenic rupture. Such cases of incorrect or de-
layed diagnosis occur from a few weeks to 40 years
from the time of the trauma (6).

The acute phase features of TRDs are abdominal
pain, respiratory distress, and cardiac dysfunction.
Concurrent injuries, for example, of the head, the pel-
vis, the abdominal viscera, and the extremities, may
contribute to the determination of a false or incomple-
te diagnosis (2).

The diagnosis of TRD may be delayed until visce-
ral herniation and strangulation occurs. This is associ-
ated with a significant mortality and morbidity rate of
40% (7). On the suspicion of TRD, a fluoroscopic eva-
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luation of the diaphragm, intra-abdominal installation
of radioisotopes, scinti-scanning of the liver and lungs
and a spiral CT of the thorax and abdomen may be di-
agnostic (7). The first choice must be ultrasound ima-
ging, especially for the right-sided TRDs, as a CT may
sometimes be unable to demonstrate the defect (7).
The most common CT finding of TRD is a sharp dis-
continuity of the diaphragm (8). Another method sug-
gested for diagnosis is magnetic resonance imaging
{MRI)(9). We prefer to rely on plain and radiopaque x-
rays, as they provide the easiest and quickest imaging
that can be performed.
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Patients with a history of blunt trauma and who are
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shoulder and upper abdominal quadrant pain, dysp-
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nausea, vomiting, unrelenting abdominal pain, medi-
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surprisingly misdiagnosed and the correct diagnosis
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LEIOMYOSARCOMA OF SPERMATIC CORD
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SUMMARY

Malignant spermatic cord tumors are uncommon.
Most of them are sarcomas. 38 years old male was ad-
mitted to urology clinic with nontesticular scrotal mass.
He underwent right ingiunal exploration. Because of
the malign criteria on frozen section radical orchiec-
tomy with extensive dissection of the spermatic cord
was performed.

The histopathological diagnosis was leiomyosarcoma.

Key Words: Spermatic Cord, leiomyosarcoma, can-
cer, surgery

OZET

Spermatik Kordon Leiomyosarkomu

Spermatik kardonun malign timarferi seyrektir. Bun-
larin pek cogu sarkomlardir. 38 yasinda erkek hasta
nontestikiiler skrotal kitle ile basvurdu. Hastaya sag in-
guinal eksplorasyon yapild:. Frozen section‘daki malign
kriterler nedeniyle hastaya genis bir spermatik kordon
diseksiyonu ile birlikte radikal orsiektomi uyguland.

Histopatolojik tani leiomyosarkom idi,

Anahtar Kelimeler: Spermatik Kordon, leiomyosar-
kom, kanser, cerrahi

Paratesticular intrascrotal tumours are rare. Most of
these tumors are benign and arise from the spermatic
cord, epididymis and the adjacent tissues.

30 % of spermatic cord tumors are malignant of
which 90 % of are sarcomas (1). About 200 cases of
spermatic cord sarcomas have been reported in the li-
terature (2). Leiomyosarcoma of spermatic cord is se-
en primarily in adults and more than 25 cases have be-
en reported (3)

We report a case of spermatic cord leiomyosarco-
ma.

CASE REPORT

A 38 year- old man presented to Urological Outpa-
tient Clinic with a painless mass in the right side of his
scrotum of 6-months duration. There were no associ-
ated complaints. He had no history of trauma, surgery
or any signs of orchitis.

Physical examination showed a firm, mobile, well
circumscribed, painless, mass 5 cm. in diameter. Both
testes descended bilaterally and were normal. The
mass was distinctly separate from the right testis.

Scrotal ultrasonography revealed a solid mass 3.5x

4x 5 cm. in dimension. It was superior to the testis and
below the symphysis pubis. There was no inguinal
tymphadenopathy on computed tomography. Abdo-
minal ultrasonography was normal.

Other routine laboratory studies including urinaly-
sis, complete blood counting, renal and liver function
tests and chest X- ray were within normal limits.

Right inguinal exploration was performed. The
mass was regular, round shaped, encapsulated, origi-
nating from the spermatic cord and separate from the
testis (Fig 1).

Because of the malign criterias on frozen section,
right radical orchiectomy with high ligation of the
spermatic cord was done.

Pathology:

Macroscopically, the mass was encapsulated and
regular 3.5x4.5x5 cm.in diameter. The cut surcafe was
fish- flesh consistency. There were necrotic and hemo-
ragic areas on it.

Microscopically, there were many multinucleited
tumour giant cells in the stroma. The nuclei of tumor
cells were big, hypercromatic, usually fusiform, polygo-
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Fig. 1. Gross appearance of tumour measuring 3.5x4.5x5

cm., spermatic cord and tumour introperatively.

nal or ovally. The cell cytoplasm was narrow and pink.
In some regions, there were atypical mitotic figures.
The tumor cells appeared in crossing bundles or they
were in statyform lines. Many capillary sections were
seen in the tumoral stroma (Fig 2). The margins of re-
section were free of tumor. (Hematoxylin-eosin x 100).

COMMENT

Nontesticular tumours of the scrotum are rare. 90
% of these tumours arise from the spermatic cord of
which 30 % are malignant (1,2).

i =

Microscopic appearance of tumoral tissue. The tumo-
ur cells with large polygonal or fusiform hypercomatic
nuclei and narrow cytoplasm. In tumoral stroma, there
are some giant tumour cells.

Rhabdomyosarcomas generally are seen in men
under the age of twenty. Other paratesticular tumours
(leiomyosarcomas, fibrosarcomas, seminoma and me-
tastases) generally occur in men over forty years of age
{4, 5)

The origin of extratesticular sarcomas is uncertain
but undifferentiated mesenchymal cells from blood
vessels, cremasteric muscle, vas deferens and dartos
muscle are possible sources (6, 7)

Spermatic cord sarcomas are firm to rubbery in
consistency, nontender and usually irregular. They do
not transmit light. These tumors usually arise from the
lower part of spermatic cord or adjacent to the testes
(8, 9, 10). In our case, the tumor was nontender, but
regular. The mass was originated from the lower part
of spermatic cord superior to the testis.

The clinical diagnosis of spermatic cord tumors re-
mains difficult. The differantial diagnosis includes in-
guinal hernia, hydrocele, spermatocele, hematocele,
testicular tumors,chronic epididymo-orchitis, tubercu-
losis and benign and malignant tumors of epididymis
and paratesticular tissues(2,10, 11).

More than 25 leiomyosarcoma of the spermatic
cord cases have been reported (3)

All authors agree that the standart therapy of sper-
matic cord and epididymal leiomyosarcomas is radi-
cal orchiectomy with high ligation of the cord (3, 8).

Crey et al recommend retroperitoneal lymph node
dissection for leiomyosarcomas if there was evidence
of retroperitoneal lymph node invoivement on com-
puted tomograpy but no evidence of distant metasta-
ses (9). Radiation theraphy and chemotherapy has be-
en reported to have limited success (11,12).

In our case, there was no evidence of lymph node
involvement on computed tomography and no eviden-
ce of distant metastases, thus only radical orchiectomy
with high dissection of spermatic cord was done.

Spermatic cord leiomyosarcomas show a strong
tendency for local reccurence. Distant metastases ha-
ve been reported most commonly in the liver and
lungs (8). Metastases occur by hematogeneous and
lymphatic routes (12). The tendency for local recur-
rens does not necessarily imply a poor prognosis. Ho-
wever when distant metastases develop, the prognosis
becomes extremely poor (1)

Although most of the extratesticular scrotal masses
are benign, malignity must be kept in mind. Frozen
section should be applied during scrotal exploration.
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