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Editorial

Dear Colleagues,

I'm glad to introduce you the first issue of the year 2010 with interesting and
valuable studies. Since our journal have made a tremendous impression in Turkey
and worldwide, and raised the bar gradually, we have included “Index Copernicus”
to our index network. Hereby, | would like to express my gratitude to our valuable
readers, for the authors who sent their articles to our journal and to the referees
due for their efforts during the review of the articles. We would like to share with
you that our journal was suggested to ISI (Institute for Scientific Information)
citation index by TUBITAK and now the evaluation process still continues. We are
in the expectancy of including ISI to our index network.

The activities of Turkish-German Gynecological Education Foundation are not
limited to journal and congress organizations. We have started to the preparations
of the 2" Social Responsibility Project which we wish to make it traditional and an
example to all associations and foundations in Turkey. Currently, we are preparing
the background work of the project which is planned to be in Urfa at the last week of May, we are assessing and
determining the needs by consulting with the Ministry of Health, local directors, health care professionals and
academicians in the region, and getting their supports. This social project called “Just For Me” is being intended
to be performed to two target groups. Sessions directed to the health care professionals are performed in order
to provide continuity in medical education, give information on the developments in gynecological diseases
and obstetrics, and share and find a solution to their problems in the region. On the other hand, sessions
directed to raise the awareness of public are performed in order to provide a healthy pregnancy and birth
process to the pregnant women and mothers-to-be, to decrease the mortality rate of mothers and newborns,
to decrease the rate of cervical cancer and thus to prevent mortality. We are honored to serve our country.

Besides, we have already started preparations for the 9" Turkish-German Gynecology Congress which has
been traditional and accepted as an ecole in its field. In order to meet the expectations and to introduce
“novelties” to our country in our congresses, novelties, we make improvements by evaluating the feedbacks
of the previous congresses and we try to raise the bar. We are more assertively preparing for the 9th Turkish-
German Gynecology Congress with a broad scientific committee and thus we formed scientific sub committees
from specialists in different branches. We have already received the confirmation of attendance from foreign
speakers, who are well known worldwide in scientific area, to our congress that is going to be conducted in
May 2011 in Antalya.

| wish you health and happiness in these beautiful spring days.

With our best regards,

Prof. Dr. Cihat Unl{
Editor in Chief of the JTGGA
President of TAJEV

A-VI



Original Investigation

Termination of pregnancy and reasons
for delayed decisions

Gebelik sonlandirmas: ve karar almada gecikme nedenleri

Ali Gedikbasr', Ahmet Giil', Kazim Oztarhar?, Mustafa Ali Akin®, Akif Sargin?, Sibel Ozek?,
Sultan Kavuncuoglu?®, Yavuz Ceylan*
!stanbul Bakirkdy Maternity and Children Diseases Hospital, Department of Obstetrics and Gynecology,
Perinatology Unit, /stanbul, Turkey
2[stanbul Bakirkdy Maternity and Children Diseases Hospital, Division of Pediatric Cardiology, /stanbul, Turkey
$/stanbul Bakirkéy Maternity and Children Diseases Hospital, Division of Neonatology, /stanbul, Turkey

Abstract

Ozet

Objective: To assess the indications and distribution of cases chosen
for termination of pregnancy and reasons delaying until third trimester
termination.

Methods: Retrospective study of cases between 2002 and 2006
in the hospital council. Cases were divided in two groups , as
early termination (<23 weeks of gestation) and late termination
(=23 weeks of gestation). All pregnant women who underwent
termination were classified according to related systemic pathology
and chorionicity. Reasons for delaying until third trimester termination
were evaluated in four groups.

Results: During this five year period 1.449 complicated pregnancies
were counseled and in 713 cases termination was offered. Of 677 cases
(94.95%) with termination, 412 cases (60.09%) had early and 265 cases
(39.91%) late termination. The most frequent indications were central
nervous system abnormalities (51.7%), chromosomal abnormalities
(11.7%), and urogenital abnormalities (8.4%). The main reason for
delaying termination was failure of screening by ultrasound (65.6%).
Conclusion: Systematic screening for fetal anomalies is the main
step for prevention of affected pregnancies. Information given to
parents for TOP is important, but the decision for TOP is influenced by
many factors. (J Turkish-German Gynecol Assoc 2010; 11: 1-7)

Key words: Prenatal diagnosis, fetal anomaly, pregnancy termination

Received: 29 November, 2009 Accepted: 30 January, 2010

Amag: Gebelik sonlandirmasi karar alinan olgularin endikasyonu ve
dagihmi ile bu islemin tGgunci trimestere kadar gecikme nedenleri.
YOontem: 2002 -2006 yillan arasinda hastane konseyinde gorusutlen
olgulann retrospektif calismasi. Olgular, (erken sonlandirma (<23.ge-
belik haftasi) ve ge¢ sonlandirma (=23.gebelik haftasi) olmak tzere
iki grupta degerlendirildi. Gebelik sonlandirmasi uygulanan gebelerin
tumu, etkilenmis sistemin patolojisi ve koryonisiteye gore simflandi-
nimigtir. Uglincti trimesterde sonlandirmaya neden olan gecikmeler
dort grupta incelenmistir.

Bulgular: Bu bes yilhik dénemde 1.449 komplike gebelik degerlen-
dirildi ve 713 olguya sonlandirma segenegi sunuldu. 677 olgunun
(%94.95) 412’ sine (%60.09) ve 265’ ine (%39.91) sirasiyla, erken ve
ge¢ sonlandirma uygulanmistir. En sik gortlen endikasyonlar santral
sinir sistemi anomalileri (%57.7), kromozom anomalileri (%11.7) ve
Urogenital anomalilerdi (%8.4). Gebelik sonlandirmasinda gecikme-
lere yol acan en sik neden, ultrasonografi taramasindaki yetersizlik
(%65.6) olarak degerlendirilmistir.

Sonug: Etkilenmis gebeliklerden korunmanin en énemli adim, fetal
anomaliler acisindan sistematik taramadir. Gebelik sonlandirmasi agi-
sindan ailelere verilen bilgi ®nemli olup, sonlandirma kararinda pek ¢ok
etken rol almaktadir. (J Turkish-German Gynecol Assoc 2010; 11: 1-7)
Anahtar kelimeler: Prenatal tan, fetal anomali, gebelik sonlandirmasi

Gelig Tarihi: 29 Kasim 2009 Kabul Tarihi: 30 Ocak 2010

Introduction

Prenatal screening for congenital anomalies has increased
(Eurocat study; 1-3), and consequently, the number
of terminations of pregnancy (TOPs) has increased. The
identification of serious untreatable abnormalities is
sometimes a reason for a woman to request a TOP. The
rate of infant deaths due to lethal congenital anomalies
has remained stable and the percentage of infant deaths
attributable to lethal congenital anomalies has increased over
time (4). Wen et al. (5) reported that the infant mortality rate
in Canada due to fatal congenital anomalies decreased from
3.11 per 1000 live births in 1981 to 1.89 per 1000 live births in

1995. This statistic suggests that patterns of lethal congenital
anomalies may have changed in recent years, primarily
because of advances in prenatal diagnosis. A 13.2% perinatal
mortality rate due to congenital malformations is the third
most common cause of infant mortality after stillbirths and
prematurity, according to Erdem (6). It is likely that many of
these fetuses would have died perinatally if the pregnancy
had continued.

Turkish law (law no. 2827, paragraph 5; 27 May 1983)authorizes
legal TOP for two distinct conditions: (a) voluntary TOP up to
10 weeks in unwanted pregnancies and (b) elective TOP for
medical reasons (7). Elective TOP is possible at every stage
of gestation with no stated upper gestation limit if there are
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serious maternal (ongoing pregnancy is life-threatening) or fetal
(a high risk of severe disabilities or an untreatable fatal disease)
circumstances. The legal process requires the agreement of
one obstetrician and one associated physician who declare a
maternal or fetal cause justifying elective TOP.

The aim of the current study was to evaluate the indications
of TOP in our institution as determined by the hospital’s
perinatology-neonatology council and counseled and/or agreed
to by parents, and to discuss the reasons leading to third
trimester TOPs.

Material and Methods

This was a retrospective study conducted between January
2002 and December 2006 at the Istanbul Bakirkoy Maternity
and Children Diseases Hospital. Our hospital is a tertiary referral
center in Istanbul, with 92,239 births during the study period. It
is routine practice to propose ultrasound examinations for all
gravidas, especially at 11-14, 20-22, and 28-32 weeks gestation.
Four specialists in maternal and fetal medicine performed the
ultrasonographic examinations (Voluson 730 Expert TM; GE
Healthcare, Milwaukee; Wi, USA) and invasive procedures.
Pregnancies detected with congenital abnormalities and those
that underwent TOP in our hospital constituted the study
population.

Fetal anomalies were classified according to the International
Classification of Disease 10 (1994) and Eurocat (2) with respect
to pathology and chorionicity. Pathologic classification included
central nervous system (CNS), facial abnormalities (eye, ear,
cleft lip, and palate malformations), congenital heart disease
(CHD), digestive system abnormalities, urogenital system
abnormalities (UGS), limb abnormalities, musculoskeletal and
connective tissue pathologies, and chromosomal abnormalities.
In addition to the 2003 EUROCAT classification (3), we added
thoracic pathologies, hydrops fetalis, placenta and associated
pathologies, multiple pregnancies and related complications,
and specific maternal and social conditions. After completion
of the fetal anomaly work-up, a multidisciplinary medical
panel, including members of the Perinatology Division and
related subdivisions of the Pediatrics and Pediatric Surgery
Departments, counseled the couple. Our hospital’s Ethical
Committee and the Perinatal-Neonatal Council offered patients
an opportunity to discuss the prenatal findings, neonatal
prognosis, and pregnancy management and options, including
TOP. The decisions and attitudes of families towards TOP or
continuing pregnancy based on fetal anomalies, divided into
two groups with early and late diagnoses, were also evaluated.
In our hospital, misoprostol induction is the main procedure for
TOP beyond 14 weeks of gestation. From 26 weeks gestation
onwards, fetocide is performed prenatally. Afterwards, the
vaginal misoprostol dose for TOP is usually 200 ug every 6 h.
In third trimester pregnancies with a scarred uterus, TOP is
performed using 50 ug (one-fourth of a 200 ug tablet) vaginal
misoprostol every 6 h. An oxytocin infusion is another method
used in multigravidas with favorable cervices, or combined

techniques of misoprostol plus oxytocin and / or Foley catheter
dilatation were used to accelerate induction.

The reasons why some third trimester TOPs were not performed
earlier were categorized retrospectively as follows: 1) third
trimester prenatal diagnosis of conditions potentially identifiable
earlier (false negative earlier screening); 2) fetal diagnosis
and related conditions could not be evaluated and predicted
accurately until the third trimester, although second trimester
diagnosis is possible; 3) diagnosis and prognostic assessment
performed during second trimester, although a poor fetal
prognosis had been recognized, but the decision to terminate
was made later in gestation; and 4) second trimester diagnosis
not achievable due to a later onset of clinical conditions.

Statistical analysis

The GraphPad Prisma V.3 package program (SPSS Inc., Chicago,
IL, USA) was used for the statistical analyses. Descriptive statistical
methods (mean and standard deviation), chi-square (x?), Fisher’s
exact test, and odds ratios (ORs) were used for qualitative data
determination. The results were evaluated with a confidence
level (CI) of 95%, and a significance level of p<<0.05.

Results

A total of 1449 cases were evaluated by the hospital council, 713
TOP decisions (49.2%), and 677 pregnancy TOPs (46.7%) were
registered during the study period. Most of the gravidas (87.8%)
were <35 years of age, with a mean age of 27.1+5.71 years and a
mean gestational age of 21.82+5.31 weeks (minimum 10, weeks;
and maximum, 37 weeks) at the time of diagnosis (Tablel).

The total TOP rate was 7.30%, with an increasing frequency and
highest level in 2006 (12.03%o0). The late TOP rate was 2.87%o, and
also had an increasing frequency and highest level in 2006 (5.52%o).
Six hundred seventy-seven pregnancies (94.95% of 713 cases)
opted for TOP at our hospital. The proportion of identified reasons
for TOP and related percentages is listed in Table 2. Of 285 late TOP
decisions, 265 cases (92.98%) were terminated.

The most common pathologies related to TOP were CNS
(51.7%), chromosomal (11.7%), and UGS abnormalities (8.4%).
The order in early and late terminations was similar with

Table 1. Demographic characteristics (n = 713)

Mean=Std. | Minimum | Maximum
Deviation

Age 2714571 14 45

<35 (n=626, 87.8%)

=35 (n=87, 12.2%)
Gravidity 2.38+1.68 1 15
Parity 0.99+1.26 0 10
Gestational week at 21.82+5.31 10 38
diagnosis
Gestational week of 22.17%5.35 11 38
termination
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Table 2. Pregnancy termination rate and late pregnancy termination rate (n: 677 cases for total TOP; n: 265 cases in late TOP)

Year Total births Total Terminations (n) %o Late Terminations (n) %o
2002 19.074 128 6.71 52 2.73
2003 20.743 130 6.27 38 1.83
2004 21.244 130 6.12 49 2.31
2005 16.130 108 6.70 43 2.67
2006 15.048 181 12.03 83 5.52
Total 92.239 677 7.30 265 2.87

different percentages for CNS abnormalities, chromosomal,
and UGS abnormalities (51.5%, 12.4%, and 8.7% in early TOPs;
and 52.1%, 10.6%, and 7.9% in late TOPs, respectively).

Three triplet pregnancies, and 12 dichorionic and 15
monochorionic twin pregnancies with abnormalities were
diagnosed. All triplets were trichorionic pregnancies with
CNS pathologies and feticide was performed for the affected
because of anencephaly in the 22" gestational week, spina
bifida in the 27" gestational week, and anencephaly in the
21t gestational week. Eight dichorionic pregnancies had CNS
abnormalities, two pregnancies had non-immune hydrops
fetalis, and one pregnancy had a cardiac abnormality, and
these affected fetuses were terminated. In one case diagnosed
as a molar pregnancy, the entire pregnancy was terminated at
14 gestational weeks. Our database for monochorionic twins
constituted four cases with co-twins diagnosed as acardiac
twins, two cases with thoracopaghus, one case with twins both
diagnosed with trisomy 21, four cases in which one of the twins
had CNS abnormalities, two cases in which one of the twins
were diagnosed with non-immune hydrops, one case with a
cardiac abnormality in co-twin, and one case with non-immune
hydrops because of twin-to-twin transfusion syndrome. We
performed bipolar cord coagulation in 10 cases and alcohol
injection into the umbilical arteries in 5 cases.

The process for delaying third trimester TOPs was analyzed
in more detail (Table 3). In 174 terminations (65.6%) we
determined that the prenatal diagnosis of fetal pathology
could have been made earlier. The reasons for these cases
were a failure in screening by ultrasound in the second
trimester and throughout pregnancy. The main pathologies in
this group were central nervous system abnormalities (n=121,;
neural tube defects, hydrocephaly, and holoprosencephaly),
urogenital abnormalities (n=14; bilateral renal agenesis), and
aneuploidies (n=17; trisomies 18 and 21) (Table 4).

In 15 cases (5.7%), the prognosis of the anomaly could not have
been recognized definitely until the third trimester, although
prenatal diagnosis of the anomaly was possible earlier. The
majority of these cases consisted of cerebral ventriculomegaly
(n=4), in which a poor prognosis could only be established
when associated cerebral anomalies became visible or rapid
enlargement of ventriculomegaly occurred.

The third group consisted of 23 cases (8.7%) with a poor
prognosis of fetuses established in the second trimester

screening, but TOP was postponed because the couple required
a longer time to make a decision about the TOP.

In 53 cases (20.0%) the diagnosis of anomalies or pregnancy
conditions were not possible earlier than the third trimester,
with a regular ultrasound examination which was routinely
performed. This group consisted of 16 cases with severe
pre-eclampsia, HELLP syndrome, and intrauterine growth
restriction. We also had 13 cases with skeletal dysplasia with late
onset/recognition of short limbs and associated abnormalities.
Another group had neurologic defects (n=6), including
microcephaly and hydrocephaly and urogenital defects (n=6)
with congenital hydronephrosis and non-functional kidneys
associated with late onset of anhydramnios and renal failure.
From 26 weeks onwards, fetocide was performed in 183 cases,
with only 1 failed case. The diagnosis in this case was non-immune
hydrops fetalis and fetocide was performed twice without success
because of the fetal position and a posteriorly-located placenta.
After consulting the parents, the decision to proceed with delivery
was made and fetal death occurred during labor.

In 588 women (86.9%), labor induction was achieved by vaginal
misoprostol. In multigravidas with favorable cervices, oxytocin
induction was another method for labor induction (3.4%). In
cases with failed inductions, additional oxytocin induction
and/or Foley catheter application with vaginal misoprostol
were performed (9.0%). There was statistical significance in
the additional need of oxytocin and / or a Foley catheter in
the late termination group (p=0.017). We had 5 cases with 2
uterine ruptures in each group, both with an obstetric history
of a previous cesarean section. Another three cases were
terminated due to hysterotomies, 1 week after induction with
the aforementioned methods (Table 5).

Discussion

The goal of maternal-fetal medicine is to support the treatment
of neonates affected by disorders diagnosed during pregnancy.
However, the prognosis of several pathologies is so poor that
TOP may be considered in countries where it legally exists. We
are aware that TOP raises many ethical problems, particularly
in the third trimester (8-10). Fears have been expressed that
improving prenatal diagnosis leads to a lower tolerance of
disability, with a subsequent increase in the prevalence of
elective TOP (11). Most terminations are carried out on gravidas
at low risk for fetal abnormalities (12).
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Table 3. Distribution of fetal abnormalities, cases with early and late termination

Total Anomaly Early termination Late Termination
(n) (%) (<23GW) (n) (%) | (223GW) (n) (%)

1. Central Nervous System (CNS) 350 (total) 212 138
Neural tube defects (Anencephaly and similar, 51.7 51.5 52.1
encephalocele, 2pina Bifida), hydrocephaly, microcephaly,
holoprosencephaly, other

2.Face and Neck 16 (total) 15 1
Cystic hygroma, face abnormalities (eye abnormalities, 24 3.6 0.4
ear abnormalities, cleft lip with or without palate)

3.Congenital Heart Disease (CHD) 27 (total) 12 15
Anomalies of cardiac chambers and connections 4.0 2.9 5.7
(common arterial truncus, transposition of great arteries,
single ventricle), malformation of cardiac septa (VSD,
ASD, AVSD, tetralogy of Fallot and double outlet right
ventricle), malformations of valves (tricuspid atresia

and stenosis, Ebstein’ s anomaly, aortic valve atresia/
stenosis, hypoplastic left heart), malformation of great
arteries and veins (coarctation of aorta, pulmonary artery
anomaly), complex cardiac anomaly, cardiomyopathy

4.Digestive-Gastrointestinal system No cases No cases No cases
Esophageal atresia and stenosis with or without fistula,
small intestine anomaly (duodenal anomalies, other
specified parts of small intestines), ano-rectal atresia and
stenosis

5.Urogenital system anomalies (UGS) 57 (total) 36 21
Renal anomalies (bilateral renal agenesis, bilateral 8.4 8.7 7.9
polycystic kidney disease, congenital hydronephrosis,
bladder extrophy), genital anomalies (hypospadias,
indeterminate sex), adrenal anomalies (congenital adrenal
hyperplasia)

6.Limb anomalies 6 (total) 2 4
Upper limb anomalies (complete absence of upper limb, 0.9 0.5 15
absence of upper arm and forearm with hand present,
absence of both forearm and hand, absence of hand and
fingers), lower limb anomalies (complete absence of lower
limb, absence of thigh and lower leg with foot present,
absence of both lower leg and foot, absence of foot and toe,
abnormalities and deformities of foot)

7.Musculoskeletal — connective tissue and metabolic defects 50 (total) 32 18
Skeletal dysplasia / Dwarfism, Pierre Robin Syndrome, 7.4 7.8 6.8
omphaloceles, gastroschisis,fetal metabolic defect, fetal
tumor, other

8.Chromosomal anomalies 79 (total) 51 28
Down syndrome, Patau syndrome, Edward syndrome, 11.7 12.4 10.6
other trisomies and partial trisomies of autosomes,
monosomies and deletions from autosomes, Turner
syndrome, Klinefelter’s syndrome, other

9.Thoracic anomalies 6 (total) 3 3
Diaphragmatic hernia, congenital cystic adenoid 0.9 0.7 11
malformation, pulmonary sequestration, bronchogenic cyst,
congenital airway obstruction, pleural effusion, thoracic
hypoplasia

10.Hydrops 26 (total) 19 7
Immune hydrops, non-immune hydrops 3.8 4.6 2.6
(anemia-thalassemia, other reasons)
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11.Placenta and chord anomalies 8 (total) 3 5
Amniotic band, placental insufficiency and intrauterine 1.2 0.7 1.9
growth retardation, premature rupture of membrane (PROM)
12.Multiple pregnancy and associated complications 30 (total) 21 9
Twin to twin transfusion syndrome (TTTS), major fetal 4.4 5.1 34
anomaly in co-twin, other
13.Maternal, infection and social complications 22 (total) 6 16
Medical complication associated with pregnancy 3.2 15 6.0
(pregnancy induced hypertension, preeclampsia,
superimposed preeclampsia, gestational diabetes mellitus),
maternal — fetal infection (rubella, toxoplasmosis,
cytomegalovirus), teratogenic exposure, rape
Total of cases 677 412 265

100.0 100.0 100.0

The main reason for TOP is CNS abnormalities, which is in
agreement with other single institute publications and public
studies (12-18). Evaluation of the fetal CNS anomalies revealed
that the CNS was responsible for more than one-half of the
cases. Neural tube defects, especially anencephaly, constituted
a substantial cause in the early termination group, while the
diagnosis and rate of hydrocephalus increased in the late group.
This finding is explained by the fact that anencephaly can be
easily diagnosed in the first trimester in acompetent sonographic
screening program, while hydrocephaly usually develops late in
the second trimester or early in the third trimester (12). There
will always be cases, such as microcephaly and progressive
ventriculomegaly, in which severe fetal conditions are difficult
to diagnose before 23 weeks of gestation, but in our cohort, a
large number of TOPs was due to lack or failure of ultrasound
screening in the second trimester.

Our perinatology database consisted of 155 cases with CHDs
and 27 cases with TOPs. Our hospital’s neonatology database
consisted of 350 cases with cardiac abnormalities diagnosed
in the postnatal period during 2002-2006. Ventricular and atrial
septal defects (n=185) constituted the main two groups in
postnatal cardiac abnormalities (52.9 %). Cardiac abnormalities
have a changing intrauterine nature. Therefore, prenatal
diagnosis is not always accurate. Even the postnatal nature of
these pathologies is different; specifically, muscular ventricular
septal defects have the potential for spontaneous closure.
However, the severity of cardiac pathologies is varying and
life-threatening abnormalities are rare. We have found a similar
mean rate (4.0%) of cardiovascular malformations to other
investigators. This finding increased (5.7%) in the late TOP
group with a definite diagnosis. The rate of cardiovascular
malformations is 4%-8% in earlier reports (12, 17) and up to
16%-26% in recent reports (13, 16).

We found chromosomal abnormalities to be the second
most common indication for TOPs, among early and late
TOPs. The most common chromosomal abnormality was
trisomy 21, constituting 57.0% of chromosomal abnormalities
as found by us and other investigators (12, 13, 16). First and

second trimester screening programs are related with early
terminations, but late terminations are correlated with second
trimester ultrasound screening. This study confirmed that
ultrasonography is an important tool for the prenatal detection
of chromosomal abnormalities. The association between
chromosomal abnormalities and structural defects is well-
known and the association with minor ultrasound anomalies
has been well-studied (18, 19). The global ultrasound detection
rate for chromosomal abnormalities in unselected populations
varies from 21.5%-55.6% (20-23).

Clinicians usually deal with two major problems in twins
discordant for a major fetal anomaly (development of
polyhydroamnios associated with the risk of preterm delivery
and intrauterine death of one fetus that poses a risk of death in
monochorionic placentation to the co-twin) (24-26). We found
that severe polyhydroamnios developed at 26-30 weeks of
gestation; delivery was 2 weeks earlier (27). Active management
is another way in these complicated multiple pregnancies and
feticides in dichorionic pregnancies and alcohol ablation or
cord occlusion in monochorionic pregnancies are proposed
management techniques (28-30).

UGS pathologies constituted the third common group of TOPs (9.1%).
The overall sensitivity rate for renal malformations is approximately
55% in different countries (21, 22). Bilateral involvement, associated
malformations, and anhydramnios are unfavorable determinants of
the prognosis in individual cases (31-33).

Late TOPs (39.1% of 677 cases) has a high percentage with a
large number of TOPs (65.6%) in the third trimester due to fail-
ure of ultrasound screening in the second trimester. Improving
the effectiveness of ultrasound screening in the second trimes-
ter performed by maternal-fetal medicine specialists and / or
sonographers may reduce the number of terminations in late
pregnancy. The late onset of clinical pathology (20.0%), and
poor prognosis and delayed diagnosis (5.7%) are two other
acceptable conditions of third trimester TOPs.
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Table 4. Diagnostic procedure leading to late termination (n=265)

A - Third trimester prenatal diagnosis of conditions potentially identifiable earlier n=174 (65.6%)
1- Central nervous system abnormalities 121
2- Face and neck 1
3- Congenital heart disease 7
4- Urogenital system anomalies 14
5- Limb anomalies 4
6- Musculoskeletal — connective tissue and metabolic defects 4
7- Chromosomal anomalies 17
8- Thoracic anomalies -
9- Hydrops -
10- Placenta and chord anomalies 1
11- Multiple pregnancy and associate anomalies 4
12- Maternal, infection and social complications 1

B - Fetal diagnosis could not be evaluated until third trimester, although second trimester n=15
diagnosis achievable (5.7%)
1- Central nervous system abnormalities 4
2- Face and neck -
3- Congenital heart disease 1
4- Urogenital system anomalies 4
5- Limb anomalies -

6- Musculoskeletal — connective tissue and metabolic defects -
7- Chromosomal anomalies 4
8- Thoracic anomalies 1
9- Hydrops -
10- Placenta and chord anomalies

11- Multiple pregnancy and associate anomalies 1
12- Maternal, infection and social complications

C - Diagnosis and prognostic assessment made during second trimester, but choice to n=23
TOP taken later in gestation (8.7%)
1- Central nervous system abnormalities 8
2- Face and neck -

3- Congenital heart disease 2
4- Urogenital system anomalies 1
5- Limb anomalies -

6- Musculoskeletal — connective tissue and metabolic defects 4
7- Chromosomal anomalies 1
8- Thoracic anomalies 1
9- Hydrops 2
10- Placenta and chord anomalies 1
11- Multiple pregnancy and associate anomalies 3
12- Maternal, infection and social complications -

D - Second trimester diagnosis probably not achievable due to late onset of the condition n = 53 (20.0%)
1- Central nervous system abnormalities 6
2- Face and neck -

3- Congenital heart disease -

4- Urogenital system anomalies 6
5- Limb anomalies -

6- Musculoskeletal — connective tissue and metabolic defects 13
7- Chromosomal anomalies 3
8- Thoracic anomalies -

9- Hydrops 4
10- Placenta and chord anomalies 3
11- Multiple pregnancy and associate anomalies 2
12- Maternal, infection and social complications 16
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Table 5. Method of TOP in early and late terminations

Early termination (<23 GW) Late Termination (=223 GW) n (%) P
(n) (%) (n) (%)
Misoprostol 371 217 588 0,003
(%90.0) (%81.9) (%86.9)
Hysterotomy / Hysterectomy* 2% 3* 5 0,617
(%0.5) (%1.1) (%0.7)
Oxytocin 11 12 23 0,277
(%2.7) (%4.5) (%3.4)
Misoprostol + Oxytocin 28 33 61 0,017
or Foley catheter (%6.8) (%12.5) (%9.0)
Total 412 265 677
(%100.0) (%100.0) (%100.0)
(p<<0.05)
*in each group with one case due to uterine rupture
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Atrioventricular and ventricular septal defects;
topographical analysis and impact of associated
cardiac and extracardiac findings and
postpartum outcome

Atrioventriktler ve ventrikiiler septal defektler; topografik degerlendirme ve ek kalp
ve kalp dist bulgularin etkisi ile dogum sonras: sonuglar:
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Abstract

Ozet

Objective: The aim of this study was to evaluate prognosis of types of
ventricular septal defects and coexistence of associated cardiac and
extracardiac defects.

Methods: 120 prenatal diagnosed pregnancies associated with ven-
tricular septal pathology were retrospectively evaluated and divided
into four groups, as atrioventricular septal defects, perimembranous
septal defects, muscular septal defects and univentricular formation.
Each group was divided further into four groups, as isolated defect,
co-existing extracardiac defect, septal defect with extracardiac defect
and septal defect with co-existing cardiac and extracardiac defect.
Postnatal follow-up was continued at least until 8 months of life.
Results: Median gestational age at diagnosis was 26.3 weeks, 47 cas-
es were diagnosed before 24 weeks. After dispersion of septal defects
there was a statistical significance of p=0.0089 between groups. Of
31 cases with atrioventricular septal defects, only one case survived
(3.2%) and there was a high association with extracardiac defects and
abnormal karyotype (p=0.002). 69 cases with perimembranous ven-
tricular septal defects were diagnosed, and 24 cases (34.8%) survived
with significance for abnormal karyotype (p=0.039). Of 18 cases born
with muscular septal defects 12 cases (66.7%) stay alive. We had two
cases with univentricular structure; both cases decided for termina-
tion of pregnancy.

Conclusion: The more complicated and severe the pathology, the
worse the prognosis. Individualized counseling is the most important
point in decision making together with families.

(J Turkish-German Gynecol Assoc 2010; 11: 8-15)

Key words: Atrioventricular septal defects, perimembranous ven-
tricular septal defects, muscular ventricular septal defects, associated
abnormalities, prognosis
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Amagc: Bu calismamizin amaci venrikiler septumdaki defektleri ve
eslik eden ek kardiyak ve kalp dis1 defektlerin prognoz tizerine etkisini
degerlendirmektir.

Yontemler: Prenatal dénemde tam almig 120 ventrikiiler septal pa-
toloji olgusu, retrospektif olarak, atriovenrikller septal defekt, peri-
membrandéz septal, muskuler septal defekt ve tek ventrikil olusumu
olarak 4 ayrn grup i¢inde degerlendirilmistir. Her bir grup daha sonra
tekrar izole defektler, eslik eden kalp dis1 defektler, eslik eden kalp
defektleri ve eslik eden kalp ve kalp dis1 defektleri olmak tekrar 4 grup
icinde degerlendirildi. Olgular dogum sonrasi slirecte en az 8 ayhk
oluncaya kadar izlendi.

Bulgular: Prenatal tan sirasinda ortalama gebelik haftasi 26.3 olup,
47 olgu 24. gebelik haftasindan 6nce tani almistir. Septal defektlerin
dagihmindan sonra gruplar arasinda istatistiksel olarak anlamlilik
saptanmistir (p=0.0089). 31 atrioventrikuler septal defekt olgusunun
sadece 1 tanesi (%3.2) hayatta kalmis olup, bu grupta kalp dis1 defekt-
ler ve anormal karyotip iliskisi yuksek olarak saptanmistir (p=0.002).
69 perimembrandz ventrikller septal defekt olgusunun 24 tanesi
(%34.8) hayatta kalmig ve anlamli anormal karyotip iliskisi saptanmis-
tir (p=0.039). 18 muskdler septal defekt olgusunun 12 tanesi (%66.7)
hayatta kalmistir. Olgularimizn iginde iki univentrikuler ventrikul olu-
sumu olgusu, gebeligin sonlandiriimasini istemistir.

Sonug: Olgulardaki komplike ve patolojik ciddiyet arttikga, prognoz
kotulesmistir. Aileler ile yapilan danismanhkta, olgulann kisisellestiri-
lerek verilmesi ve buna uygun karar verilmesi uygundur.

(J Turkish-German Gynecol Assoc 2010; 11: 8-15)

Anahtar kelimeler: Atrioventrikiler septal defekt, perimembranéz
ventrikuler septal defekt, muskuler ventrikiler septal defekt, eslik eden
anomaliler, prognoz
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Introduction

Congenital heart disease (CHD) is the most frequent congenital
disorder and has significant pre- and post-natal morbidity and
mortality (1). CHDs are believed to be multifactorial disorders
arising from the combined effect of genetic predisposition and
environmental factors (2). Ventricular septal defects (VSDs) are
the most frequent congenital cardiac anomalies (3-5). The inci-
dence of VSDs ranges from 3-56/1000 live births (3), depending
on the screening method. Anatomically, VSDs are divided into
defects of the membranous or muscular part of the interven-
tricular cardiac septum. The etiology of VSDs is still uncertain.
It is expected that in 4% of cases, a chromosomal or genetic
defect exists (3, 6-8).

Atrioventricular septal defects (AVSDs) are a group of anoma-
lies that share a defect of the atrioventricular septum and
abnormalities of the atrioventricular valves. AVSDs are divided
into partial and complete forms. In partial AVSDs, a primum
atrial septal defect (ASD) is always present and there are two
distinct mitral and tricuspid valve annuli. The complete form of
AVSDs also includes a primum ASD, but it is contiguous with an
inlet ventricular septal defect (VSD), and the common atrioven-
tricular valve has a single annulus (9). The estimated incidence
of AVSDs ranges from 24-31/100,000 (10) live births. There is a
strong association between AVSDs and Down'’s syndrome; one-
half of patients with AVSDs having Down’s syndrome (11).

The objective of this study was to portray the characteristics and
outcome of prenatally detected peri-membranous VSDs, mus-
cular VSDs, and AVSDs, depending on the associated cardiac
and extracardiac abnormalities and their effect on aneuploidy
and the outcome of fetuses, after a 1-year follow-up.

Material and Methods

Between January 2002 and December 2007, 8953 pregnan-
cies were screened using fetal echocardiography and genetic
sonogram, and 155 cases with CHD were detected in our
Perinatology Unit. When a heart defect is diagnosed or sus-
pected, one of our four physicians at the center performs a
detailed anatomic assessment, in most cases in the presence of
a pediatric cardiologist. For optimal fetal heart screening, the five
short-axis views (12) are used for the examination, including the
sagittal view of the aortic and ductal arches, if needed. This was
a retrospective study with 120 cases of fetuses with peri-mem-
branous and muscular VSDs and AVSDs as a component of other
CHDs, associated with other extracardiac congenital abnormali-
ties or as isolated findings. CHDs without a septal defect were
excluded from the study. Partial and complete forms of AVSDs
were counted together. All cases were diagnosed prenatally and
counseled about clinical outcomes and follow-up.

Every group of VSDs was subdivided into the four subgroups as (a)
isolated cardiac findings, (b) septal defects with co-existing car-
diac findings, (c) septal defects with extra-cardiac defects, and (d)
septal defects with co-existing cardiac and extracardiac findings.
The study was closed to new follow-up data on 1 January 2008,

but the follow-up period for survivors was calculated to the last
follow-up available, rather than the closing date of the study.
The following information was retrieved for all cases from our
computerized database: gestational age at diagnosis, presence
of other cardiac defects, presence of extracardiac defects and
chromosomal anomalies, location of the defect, Doppler dem-
onstration of a flow defect, pregnancy outcome, and neonatal
follow-up. The location of the defect was categorized as an
ASD, peri-membranous septal defect, muscular septal defect,
or univentricular formation.

Fetal karyotypes were available in 108 cases (90.0%), except for
6 cases with isolated muscular VSDs. When genetic abnormali-
ties were suspected in the neonatal period, postnatal karyotyp-
ing was also offered to the parents.

After completion of the fetal anomaly work-up, including
cardiac and extracardiac abnormalities, a multidisciplinary
medical panel consisting of perinatologists, pediatricians, and
pediatric surgeons counseled the couple. Our hospital’s Ethical
Committee and Perinatal - Neonatal Council offered patients
an opportunity to discuss prenatal findings, neonatal prognosis,
and preghancy management and options, including termina-
tion of pregnancy (TOP). Our hospital’s Ethical Committee,
Perinatal-Neonatal Council, and Institutional Review Board
approved the follow-up and clinical management.

All neonates who survived the 2" day of life and all fetuses that
died after birth due to associated cardiac, extracardiac, or chro-
mosomal anomalies were examined by our pediatric cardiologist.
All surviving neonates were followed directly until 12 months of
age. In the case of cardiac surgery, they were referred to three
other cardiac surgery centers in Istanbul, but follow-up after
surgery was continued in our center. Necropsies of all fetuses
undergoing TOP were performed by our pathologists.

The GraphPad Prisma V.3 package program was used for sta-
tistical analyses in this study. In the data evaluation, descriptive
statistical methods (mean and standard deviation) were used.
Chi-square (x?) and Fisher’s exact tests were used for qualita-
tive data determination. The results were evaluated with a con-
fidence level of 95%, and a significance level of P <0.05.

Results

A final prenatal diagnosis of septal defects was made in 120 of
8953 cases referred to our Prenatal Diagnosis Unit. Thirty-one
(25.8%) fetuses had AVSDs, 69 (57.5%) cases had peri-membra-
nous VSDs, 18 (15.0%) fetuses had muscular VSDs, and 2 cases
(1.7%) had univentricular heart formations. Of these 120 cases
with septal defects, 6 cases with a prenatal diagnosis and nor-
mal karyotype findings were lost to follow-up after birth in the
neonatal period and were excluded.

The mean gestational age at diagnosis was 24.3 weeks (range,
14-39 weeks). The mean maternal age at diagnosis was 27.0
years (range, 17-42 years). The indications for fetal echocar-
diography were as follows: suspected extracardiac malforma-
tions in 31 cases (25.8%), suspected CHD in 29 cases (24.1%),
maternal diabetes in 3 cases (2.5%), growth restriction in 8
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cases (6.7%), routine scan in 28 cases (23.3%), sibling history of
CHD in 5 cases (4.2%), sibling history of extracardiac defects in
8 cases (6.7%), and other indications in 8 cases (6.7%).

Fetal karyotyping was performed in 108 cases, of which 22 (20.4%)
had aneuploidies, as follows: 1 case (0.9%) of trisomy 13, 8 cases
(7.4%) trisomy 18, and 12 cases (11.1%) of trisomy 21.

Table 1. Dispersion and outcome of cases (n=120)

The dispersion of septal defects and associated cardiac and
extracardiac findings in the described subdivided groups,
aneuploidy findings, clinical outcomes of each group, and live
cases after a 1-year follow-up are shown in Table 1. Thirty-seven
cases (32.5% of 114 cases with a 1-year follow-up) survived
with statistical significance between all 3 groups (AVSD, peri-

Type of defect (n) Outcome Isolated Coexisting cardiac Extra-cardiac Coexisting Cardiac
+
Alive at follow-up (%) extra-cardiac
AVSD 1 10 6 14
(n=31)
Alive birth 1 6 0 4
TOP: a- aneuploidy - - 6 (5xT21, 1xT18) 5 (4xT21, 1XT18)
b- other - 3 - 5
IUDF - 1 - -
Postpartum death 1 5 - 4
Survivor: 1 (3.2%) Alive (%) 0 (0%) 1 (10%) 0 (0%) 0 (0%)
Aneuploidy (%) - - 100% 35.7%
Perimembranous VSD 12 26 (29, but 3 cases 13 13 (15, but 2 cases
(n=69) lost in follow-up) lost in follow-up)
(five cases lost in follow-up) Alive birth 10 19 4 7
TOP: a- aneuploidy | 1 (1xT21) 2 (1xT21,1xT18) |5 (1xT21,3xT18, 1xT13)| 3 (1xT21, 2xT18)
b- other - 4 3 2
IUDF 1 1 1 1
Postpartum death - 11 3 4
Survivor: 24 (34.8%) Alive (%) 10 (83.3%) 8 (27.6%) 1(7.7%) 3 (20.0%)
Aneuploidy (%) 8.3% 6.9% 38.5% 20.0%
Muscular VSD 6 3 (4, but1 case lostin 6 2
(n=18) follow-up)
(one case lost in follow-up) Alive 6 3 4 -
TOP: a- aneuploidy - - - -
b- other - - 2 1
IUDF - - - 1
Postpartum death - - 1 -
Survivor: 12 (66.7%) Alive (%) 6 (100%) 3 (100%) 3 (50%) 0 (0%)
Aneuploidy (%) - - - -
Univentricular 1 1
(n=2)
Alive Birth - -
TOP: a- aneuploidy - -
b- other 1 1
IUDF - -
Survivor: - (%0.0) Alive (%) 0 (0%) 0 (0%)
Aneuploidy (%) - -

AVSD: Atrioventricular septal defect; IUDF: intrauterine demise / death of fetus; T13: trisomy 13; T18: trisomy 18; T21: trisomy 21; TOP: termination of pregnancy;

VSD: ventricular septal defect
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membranous VSD, and muscular VSD) related to an abnormal-
ity (Table 2; x2=17.09; P=0.0089).

AVSD outcome

There was only one isolated case (3.2%) of AVSD, 10 cases
(32.3%) with other co-existing cardiac defects, 6 cases (19.3%)
with additional extracardiac defects, and 14 cases (45.2%) with
cardiac- and extracardiac-associated defects. The survival rate
was very poor with only 1 survivor (3.2%) in this group with AVSD
associated with tricuspid atresia, hypoplastic right ventricle, and
dilated left heart after surgery and a regular 1-year follow up.
Cases with additional extracardiac defects were more often
related to aneuploidies, which were seen in this group of AVSD
cases with additional extracardiac defects with 100% involve-
ment and AVSD cases related with cardiac and extracardiac
defects with 35.7% involvement. No relationship was found in the
other subgroups with isolated and additional cardiac findings.
Postpartum deaths were more related with complex cardiac
defects, probably depending on severe postpartum neonatal
circumstances and complications in pediatric cardiac surgery.

Peri-membranous VSD outcome

The database included 69 cases with peri-membranous VSDs,
of whom 12 (18.8%) were isolated, 26 (40.6%) had co-existing
cardiac defects, 13 (20.3%) had extracardiac pathologies, and
13 (20.3%) were diagnosed with cardiac and extracardiac
defects. Five cases were diagnosed during pregnancy, but lost
during postnatal follow-up.

The survival rate was 34.8%, although 20 cases (29.0%) had a
TOP and 4 cases (5.8%) involved an intrauterine death of the
fetus (IUDF). The survival rate was highest in the isolated group
(83.3%), although 1 case had trisomy 21 and 1 case had an
IUDF. Postpartum death was especially noticeable in complex,
co-existing cardiac defects with 15 cases (21.7%).
Aneuploidies occurred in all groups, but were especially mani-
fest in extracardiac defects (8.3%, 6.9%, 27.6%, and 20.0% for all
subgroups, respectively).

Muscular VSD outcome

Cases with muscular VSD constituted 15.0% of our database (18
cases). None of these pregnancies had chromosomal patholo-
gies; the survival rate was highest in the group, with 66.7%.

All six cases with isolated muscular VSD survived after a 1-year
follow-up with spontaneous closure of muscular VSDs in 4
cases. The prognosis of muscular VSDs with cardiac defects
was good, with 3 live cases after birth and regular follow-up and
1 case lost after birth during the follow-up period.

The main reason of loss in this group was the decision for TOP
in 3 cases, 1 case with IUDF, and 1 postpartum death.

We diagnosed 2 cases with univentricular cardiac formation
with decisions for TOP in both cases.

Among extracardiac anomalies, central nervous system anom-
alies were the most common group, followed by the mus-
culoskeletal system, gastrointestinal system, and genitourinary
system anomalies (Table 3).

There was a significant statistical correlation between the site
of the defect, findings of extracardiac defects, and fetal karyo-
type in AVSDs and peri-membranous VSDs (Table 4). The rela-
tive risk for aneuploidy in association with extracardiac defects
was remarkable, with 2.2 AVSDs and 2.14 peri-membranous
VSDs. The relative risk for aneuploidy with respect to extracar-
diac defects was similar in both groups.

Prenatal ultrasound findings with associated cardiac and ext-
racardiac findings of aneuploid fetuses are given in Table 5.

A major influence on overall outcome was the proportion of
parents opting for TOP (n=39, 32.5% of all cases). Termination
was offered only in aneuploidy cases and severe cardiac
abnormalities such as severe hypoplastic left or right heart,
interruption of arcus aorta, mitral or tricuspid atresias causing
chamber disproportion and / or defects and aortic and pulmo-
nic hypoplasias causing severe outflow defects. All cases with
aneuploidy (n=22), 12 cases related with severe cardiac pathol-
ogy, and 5 cases associated with extracardiac abnormalities
accepted TOP.

Twelve of 37 surviving cases were operated without postop-
erative complications. In 8 of 25 cases, spontaneous closure of
septal defects was noted. Three cases had a pre- and post-natal
diagnosis of isolated peri-membranous VSD and 4 cases had a
diagnosis of isolated muscular VSD, in which one closure was
seen in the intrauterine period. One case with a muscular VSD
and omphalocele (operated because of anterior wall defect)
also had spontaneous closure of the septum. Follow-up contin-
ues in 17 cases.

Table 2. Statistical findings of septal defects related to abnormalit

Diagnosed Alive Isolated Coexisting Extracardiac Coexisting +
(n) (n, %) (n, %) Cardiac (n, %) Extracardiac
(n, %) (n, %)

AVSD 31 1 (3.2%) 1 323% | 10 32.26% 6 19.35% | 14 45.16%
Perimembranous VSD 69 24 (34.8%) | 12 | 17.39% | 26 37.68% 13 18.84% | 13 18.84%
Muscular VSD 18 12 (66.7%) 6 | 3333% | 3 16.67% 6 33.33% 2 11.11%
%:17.09; p=0.0089
AVSD: atrioventricular septal defect; VSD: ventricular septal defect
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Table 3. System specific and individual anomalies with septal defects

Anomalies AVSD Perimembranous VSD Muscular VSD
(n=31)* (n=69)* (n=18)*
Cardiovascular system 37 77 8
- Outflow tract anomalies 13 36 3
- Chamber disproportion 5 14 2
- Arrhythmias 2 - 1
- Isomerism 5 1 -
- Single umbilical artery 4 3 -
Musculoskeletal system 5 11 1
- Short limbs 1 1 -
- Polydactyly 3 1
- Talipes equinovarus - 2 -
- Rockerbottom foot 1 2 -
Central nervous system 14 20 3
- Posterior fossa anomaly - 6
- Ventriculomegaly 2 8 -
- Spine pathology 1 4 -
- Major findings (holoprosencephaly, corpus callosum agenesis etc.) 3 - 2
- Minor findings (choroid plexus cysts, nuchal fold etc.) 6 2 -
Genitourinary system 7 6 3
- Multicystic dysplastic kidney 1 1 1
- Pelvicaliectasis/hydronephrosis 5 4 1
Gastrointestinal system 6 8 5
- Omphalocele/gastroschisis - 2 2
- Obstruction/duplication 2 4 2
- Echogenic intestines 3 1 1
Face, eye and neck 4 5 2
- cystic hygroma 2 2 1
- cleft lip/palate 1 3 -
Respiratory system 2 - -
*A case can have more than one anomaly and hence the number of anomalies will exceed the total number
Table 4. Statistical findings of septal defect to chromosomal pathology /aneuploidy
Isolated and/or coexisting Extracardiac Findings P RR
cardiac defect (with isolated and/or
(without extracardiac finding) | coexisting cardiac findings)
AVSD Normal karyotype (n /%) 11 100.00% 9 45.00% 2.2
Abnormal karyotype (n/ %) 0 0.00% 11 55.00% 0.002 (1.36-3.60)
Perimembranous | Normal karyotype (n / %) 35 92.11% 18 69.23% 2.14
VSD Abnormal karyotype (n/ %) 3 7.89% 8 30.77% 0039 (1.27-3.60)
AVSD: atrioventricular septal defect; VSD: ventricular septal defect
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Table 5. Associated cardiac and extracardiac findings in aneuploidy cases

13

Karyotype Gestational age at Cardiac Findings Extracardiac Findings
diagnosis (weeks)
Trisomy 18 22 AVSD Strawberry shaped head
Double outlet right ventricle Micrognathia
Trisomy 18 18 AVSD Strawberry shaped head
Congenital diaphragmatic hernia
Clenched hands
Trisomy 21 21 AVSD Choroid plexus cyst
Single AV valve Enlarged nuchal fold
Hydronephrosis
Trisomy 21 19 AVSD Ventriculomegaly
Corpus callosum agenesis
Hydrops fetalis
Echogenic bowel
Trisomy 21 17 AVSD Enlarged nuchal Fold
Single AV valve Hydronephrosis
Tetralogy of Fallot Skeletal dysplasia
Trisomy 21 19 AVSD Enlarged nuchal Fold
Echogenic bowel
Hydronephrosis
Trisomy 21 16 AVSD Enlarged nuchal Fold
Single AV valve
Trisomy 21 24 AVSD Choroid plexus cyst
Hydronephrosis
Trisomy 21 22 AVSD Multicystic dysplastic kidney
Ambiguous genitalia
Trisomy 21 22 AVSD Gastrointestinal obstruction
Tricuspid regurgitation Single umbilical artery
Polyhydroamnios
Trisomy 21 22 AVSD Hydronephrosis
Ventriculomegaly
Trisomy 13 24 Perimembranous VSD Hypoplastic Vermis
Facial cleft
Polydactyly
Trisomy 18 27 Perimembranous VSD Strawberry shaped head
Hypoplastic Vermis
Gastrointestinal obstruction
Hydronephrosis
Ambiguous genitalia
Polyhydroamnios
Trisomy 18 15 Perimembranous VSD Cystic hygroma
Trisomy 18 26 Perimembranous VSD Hypoplastic Vermis
Double outlet right ventricle Intrauterine growth retardation
Tricuspid atresia
Aort stenosis
Trisomy 18 27 Perimembranous VSD Dandy Walker variant
Double outlet right ventricle
Aort stenosis
Trisomy 18 18 Perimembranous VSD Choroid plexus cyst

Rockerbottom foot
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Trisomy 18 26 Perimembranous VSD none
Tetralogy of Fallot
Pulmonary stenosis
Trisomy 21 24 Perimembranous VSD none
Double outlet right ventricle
Pulmonary stenosis
Trisomy 21 18 Perimembranous VSD Hydronephrosis
Trisomy 21 22 Perimembranous VSD none
Trisomy 21 14 Perimembranous VSD Ventriculomegaly
Hypoplastic left heart Neural tube defect
Hypoplastic arcus aorta Intrauterine growth retardation
AV: atrio-ventricular; AVSD: atrioventricular septal defect; VSD: ventricular septal defect

Discussion

Atrioventricular, peri-membranous, and muscular septal defects
are important congenital cardiac abnormalities which can be
diagnosed prenatally with significant accuracy. Fetuses with
septal defects constitute a heterogeneous group which differ in
their prognoses in association with additional cardiac and ext-
racardiac defects. Those cases diagnosed prenatally are likely
to be biased in favor of features that more readily bring them
to the awareness of the ultrasonographer (10). The diagnosis
of AVSD in a fetus should initiate not only a detailed examina-
tion of the rest of the heart, but also of the entire fetus. Even
when the fetal karyotype and detailed ultrasound anomaly
scan are apparently normal, important anomalies and genetic
syndromes may become apparent after birth, and parents must
be counseled with this in mind (10).

The embryologic development of AVSD and VSD differ. The
normal embryogenesis of the atrioventricular septum consists
of two processes: development of the AV canal occurs via
proliferation of the 4 endocardial cushions (superior, infe-
rior, right lateral, and left lateral) and the dextrodorsal conus
cushion. As the superior and inferior cushions grow toward
each other, the common AV canal becomes two separate and
distinct orifices (mitral and tricuspid). The superior and infe-
rior endocardial cushions also extend along the perimeter of
the ostium primum, resulting in its closure. Partitioning of the
embryonic heart into atrial and ventricular chambers begins at
approximately 28 days of gestation. Initially, the interventricular
septum forms as a median muscular ridge in the floor of the
ventricle near the apex. The early primitive physiologic septal
defect that occurs as the septum closes is called the interven-
tricular foramen. Subsequently, the interventricular septum
grows and active myoblast proliferation occurs. The free edge
of the primitive septum joins with the fused endocardial cush-
ions at approximately 49 days of gestation. The interventricular
foramen closes at about 56 days (13).

First trimester screening by nuchal translucency measurements
has facilitated early diagnosis of major chromosome abnormal-
ity and has also been shown to be a successful means of screen-
ing for heart defects in the absence of chromosomal abnormal-
ity (13). The poor prognosis of CHD diagnosed antepartum is

attributed to the fact that more complex examples are likely to
be detected in the fetus. Improvements in screening for fetal
heart disease have led to the detection of increasing numbers
of cases, including less severe or less complex cases. Our data
consisted of six cases in the first trimester, including one case
with trisomy 21, diagnosed during screening at 11-14 weeks
gestation. Two of the six cases had cystic hygromas, one was
born alive with a persistent peri-membranous VSD, aortic regur-
gitation, and neurologic underdevelopment, and the other case
had trisomy 21 and was terminated.

The distribution of the different types of VSDs in our study differs
from that of pediatric and prenatal series in the literature. In the
pediatric and some prenatal studies, muscular septal defects
were more frequent than peri-membranous defects (14-16). In
other studies, the incidence of peri-membranous defects was
higher than muscular defects (6), which is comparable to our
results. Different study populations (prenatal vs. postnatal) and
criteria of diagnosis and methods of echocardiography might
account for these variations. The detection of muscular defects
is facilitated by the pressure gradient existing between the left
and right ventricles in the neonate. This determines a high
velocity shunt that is easily detected by color Doppler echocar-
diography. Due to the physiologic patency of the ductus arterio-
sus and the foramen ovale, this pressure gradient is not present
antepartum, rendering the diagnosis of small muscular VSDs
very difficult in the fetus. Successful prenatal diagnosis relies
primarily on the direct two-dimensional demonstration of the
defect, although in some instances flow across small muscular
VSDs can be demonstrated by color or pulsed-wave Doppler
(6). Our data constituted 69 cases with peri-membranous VSDs
and only 18 cases with muscular VSDs, although routine color
Doppler use is routine practice in our clinic.

In published reports (17, 18), necropsy studies of live births and
stillbirths showed that up to 66% of the cases had more than 1
cardiac anomaly. Our study consisted of 63.3% (n=76) cases
with multiple cardiovascular anomalies, which represents a
high detection rate of additional cardiac defects.

In the present study, 57 cases (47.5%) with congenital cardiac
defects also had extracardiac malformations. The most fre-
quent extracardiac anomalies were found in the central nerv-
ous system, musculoskeletal system, gastrointestinal system
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and genitourinary system anomalies. Prenatal investigations
have shown that heart defects often accompany defects in
other organ systems in a wide range of 27%-66% (18-20). These
findings point to the need to investigate the heart in cases of
extracardiac anomalies and to search for extracardiac anoma-
lies when cardiovascular malformations have been diagnosed.
This high proportion of extracardiac anomalies reflects the
detailed ultrasonic investigations in fetuses with CHDs, which in
many cases led to deliberate termination of pregnancy.

There are different studies showing a wide range of association
with chromosomal abnormalities between 5% and 28% (7, 17,
20, 21). The incidence of CHDs and chromosome abnormalities
in fetuses is higher than in liveborn infants or stillbirths, as the
fetuses often do not survive until birth and are therefore not
included in statistical data collected by pediatric cardiologists
(21). The frequency of chromosome abnormalities found after
the discovery of a CHD varies between 16% (22) and 50% (22).
Our data is in agreement with the literature, with an incidence
of 18.3% (n=22) of cases associated with cardiac abnormali-
ties. Another interesting point of our study was the relationship
between aneuploidy connected to extracardiac and cardiac
pathologies. Our results concluded a higher statistical inci-
dence, impact, and relative risk of aneuploidy in the presence
of extracardiac abnormalities, then isolated findings of septal
pathology or co-existence of other cardiac defects (Table 4).
The present study had some limitations. First, this is a single insti-
tute investigation with a low number of pathologies in every sub-
group, which causes difficulties in statistical calculation. Second,
complete, partial, and intermediate forms of AVSD and inlet, out-
let, trabecular, and apical forms of muscular VSD were encoun-
tered together. Third, patients requiring surgery were referred to
three different cardiac surgery centers in Istanbul. Despite these
limitations and the loss of six cases in follow-up, we consider that
these data are worth reporting because of the information and
differences in prognosis related to AVSDs, and peri-membranous
and muscular VSDs. There are many reports in the literature writ-
ten separately according to AVSD and VSD (peri-membranous
and muscular defects together) and related outcomes, but none
of them compared these headings together.

The number of cases existing in our series requires to be
expanded through larger studies to allow confirmation of the
significance of the data from the smaller subclass categories.
Despite the small numbers, our study has shown that the risk of
aneuploidy is increasing especially in the presence of extracar-
diac pathologies.
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Abstract

Ozet

Objective: This study was designed to evaluate the awareness,
knowledge and attitudes of healthcare providers related to HPV infec-
tion and vaccine.

Material and Methods: A total of 311 healthcare providers work-
ing in specialties other than obstetrics and gynecology at the Dr. Lutfi
Kirdar Kartal Education and Research Hospital as physicians (n=142)
or non-physician healthcare providers (n=169) were included in the
present study. A questionnaire developed by researchers based on lit-
erature and including items concerning socio-demographic features,
awareness of HPV infection and vaccine, attitudes related to HPV
vaccine and regular gynecological controls and knowledge about
HPV infection was applied to participants via a face to face interview
method. Each correct answer was scored as one to decide the level
of knowledge and awareness.

Results: The frequency of parenthood was lower and the ratio of
males was higher in the physician group compared to the non-phy-
sician group. Awareness of virus mediated cancer (p=0.01), human
papilloma virus (p=0.0001), cervical cancer, HPV vaccine, and types
of HPV vaccine was significantly higher in the physician group. While
consent levels for vaccine administration for themselves were similar
for physician and non-physician subjects, the frequency of subjects
favoring vaccine administration for their offspring was significantly
higher among physicians (p<<0.001 for daughters, p<<0.05 for sons).
HPV-related level of knowledge in the physicians was significantly
higher when compared to the non-physician staff (p<0.001).
Conclusion: Physicians were more competent regarding the relation
of HPV infection to cervical cancer and more aware of the presence
and types of HPV vaccines which may lead to a higher degree of will-
ingness for vaccination when compared with non-physician health-
care providers. (J Turkish-German Gynecol Assoc 2010; 11: 16-21)
Key words: HPV; vaccine, awareness, knowledge level, attitude,
healthcare providers

Received: 14 January, 2010 Accepted: 26 January, 2010

Amagc: Bu calisma saghk calsanlannin HPV enfeksiyonu ve asisina
yonelik farkindalik, bilgi diizeyi ve tutumlarinin belirlenmesi amaciyla
tasarlandi.

Gere¢ ve Yontemler: Dr. Lutfi Kirdar Kartal Egitim ve Arastirma
Hastanesi’nde obstetrik-jinekoloji disindaki uzmanlhk alanlarinda go-
rev yapmakta olan hekim (n=142) ve diger saghk personeli (n=169)
olmak Uzere toplam 311 saghk c¢alisan ile yurtttlen bu ¢alismada,
arastincilar tarafindan literatir 1s181nda gelistirilen bir anket formu kul-
lanildi. Sosyodemografik 6zellikler, HPV enfeksiyonu ve asisina yonelik
farkindalik ve bilgi diizeyi, HPV asisi1 ve diizenli jinekolojik kontrollere
yonelik tutumun incelendigi maddeler iceren bu anket formu ylzyU-
ze gorisme yontemi ile katthmcilara uygulandi. Her bir dogru yanit 1
puan ile kodlanarak bilgi ve farkindalik dizeyi degerlendirildi.
Bulgular: Diger saghk personeli ile kiyaslandiginda, hekimler arasinda
ebeveyn olanlarn sayisi daha az, erkeklerin sayisi ise daha yuksek bulun-
du. Virus kaynakh kanser (p=0.01), human papilloma viristi (p=0.0001),
servikal kanser, HPV asisi ve tiplerine yonelik farkindahgin hekimler ara-
sinda diger saghk cahsanlanna gore belirgin sekilde daha yuksek oldu-
gu belirlendi. Kendilerine as1 yaptirma konusundaki tutumlan arasinda
hekimler ve diger saghk cahsanlan arasinda belirgin bir farklihga rastlan-
mazken, cocuklarina asi yaptirma konusunda olumlu dustinenlerin sayisi
hekim grubunda diger saghk personeline gdre anlami sekilde daha fazla
bulundu (kiz ¢ocuklar igin p<<0.001 ve erkek ¢ocuklan igin p<<0.05). He-
kimlerin HPV ile ilgili bilgi duzeylerinin de diger saglik personeline gore
belirgin sekilde daha ytiksek oldugu belirlendi (p<<0.001).

Sonug: Hekimlerin HPV enfeksiyonu ile servikal kanser arasindaki
baglanti konusunda daha bilgili olmalarinin yanisira, HPV asi ve tiple-
rinin varhgl konusunda da daha ytiksek farkindahga sahip olmalarinin,
asillama konusunda diger saglk personeline gore daha gonullu olma-
laninda rol oynayabilecegi diistinulmektedir.

(J Turkish-German Gynecol Assoc 2010; 11: 16-21)
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Introduction

One of the most common sexually transmitted infections
(STIs), human papilloma virus (HPV) infection has a prevalence
rate of 30-50% among sexually experienced young women
(1,2). Infection with oncogenic types of HPV has been held
responsible for causing all cases of cervical cancer and
precancerous intraepithelial lesions (3).

Being one of the most preventable cancers (4), cervical
cancer is the ninth most common cancer among women in
Turkey and ranks 13th among cancer-related deaths. According
to the GLOBOCAN database, more than 50% of the 1364
patients diagnosed with cervical carcinoma each year die
from the disease in Turkey (5). In line with a significant decline
documented in the incidence of cervical malignancies in
countries with widespread use of the Papanicolaou test (6), less
developed national or local cervical screening programmes
have been reported to be characterized by a higher disease
burden in cervical cancer (7). In this context, the significant
public health burden of HPV-related disease, lack of access
to Papanicolau test in many localities as well as the inability
to totally eliminate the risk of HPV transmission via use of
condoms has led to an interest in the development of vaccines
aiming to prevent the HPV infection (2, 8, 9).

Relevant to the administration of the HPV vaccine, physician
knowledge about HPV was demonstrated to be a predictor
of intention to vaccinate patients with a direct influence on
the widespread implementation of the HPV vaccine (2, 8).
Hence, since professional recommendation was considered
to be crucial for willingness of a vaccination in the general
population, it has been of interest to study HPV-related practice
patterns, opinions, and knowledge among physicians who
have been known to play a significant role in the widespread
administration of the HPV vaccine (5, 10).

While health professionals are known to be convinced about
the efficacy of vaccines recommended by public health
authorities, published heterogeneity in the opinions regarding
different vaccines and among different specialties of health
providers was indicated to raise a concern about the success
of immunization programs (11, 12).

Since the success of HPV vaccines, the primary prevention
strategy in the prevention of cervical cancer (7), will depend
largely upon whether providers believe and recommend
immunization (12). To be familiar with the healthcare provider’s
intention to recommend and prescribe immunization (2) has
been considered as the critical step to establish effective vaccine
delivery programs. Therefore the present study was designed to
evaluate this intention among healthcare providers of different
specialties excluding obstetrics and gynecology in terms of
awareness and attitudes towards HPV infection and vaccine.

Material and Methods

From a targeted population of 350 subjects, 311 healthcare
providers (88.5%) working in different specialties other than

obstetrics and gynecology at the Dr. Lutfi Kirdar Kartal Education
and Research Hospital as physicians (n=142) or non-physician
healthcare providers (n=169) were included in the present
study. A questionnaire developed by researchers based on
literature and including items concerning socio-demographic
features (n=7), awareness of HPV infection and vaccine (n=8),
attitudes related to HPV vaccine and regular gynecological
controls (n=4) and knowledge about HPV infection (n=6) was
applied to participants via a face to face interview method (2, 13,
14). Each correct answer was scored as 1 and the knowledge
level was classified to be poor (0-2), moderate (3-4) and high
(5-6) according to total score obtained by the subject.

Written informed consent was obtained from each subject
following a detailed explanation of the objectives and protocol
of the study, which was conducted in accordance with the
ethical principles stated in the “Declaration of Helsinki”. The
study was approved by the institutional ethics comittee.

Statistical analysis

Statistical analysis was made using software (version 13.0,
SPSS Inc. Chicago, IL). The comparison between physician
and non-physician groups in terms of demographic features,
awareness and attitudes related to HPV infection and vaccine
were made using Chi-square (x?) and Fisher’s tests. Student’s t
test was used for the analysis of knowledge scores. Evaluation
of primary differences between physicians and the major
determinants of the knowledge scores was determined via
regression analysis. Data were expressed as “meanzstandard
deviation (SD)” and percent (%) where appropriate. Probability
value (p) <0.05 was considered statistically significant.

Results

Physician (n=142) and non-physician (n=169) groups were
similar in terms of marital status and smoking habit. There were
more males (p=0.0001) but fewer parents (p=0.0003) in the
physician group (Table 1).

Awareness of virus mediated cancer (p=0.01), HPV (p=0.0001),
cervical cancer (p=0.006), HPV vaccine (p=0.0001), and types
of HPV vaccine (p=0.0001) was more significant in the physician
group. While consent levels for vaccine administration for
themselves were similar for physician and non-physician
subjects, the percentage of subjects who consent to vaccine
administration for their children ( p=0.0001 for daughters and
p=0.02 for sons) were significantly higher among physicians
(Table 1).

Identification of medical publications as the main information
source for awareness of HPV vaccine was more significant for
physicians (68.3 vs. 28.4; p=0.000; Table 1).

While both physicians and non-physician providers were found
to have scores indicating a moderate level of knowledge about
HPV infection, the scores of physicians were significantly
higher than non-physician persons (4.88+0.77 vs 4.07+0.73;
p=0.0001). Correct answers concerning symptomatic nature
of HPV, healing process of the disease and the value of smear
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Table 1. Demographic features and awareness of HPV infection and vaccine among subjects in the physician and non-

physician groups

Occupational status p value
Physician Non-physician Total
(n=142) (n=169) (n=311)
Demographics n ‘ % n ‘ % n ‘ %
Gender
Female 53 37.3 156 92.3 209 67.2 <0.0001
Male 89 62.7 13 7.7 102 32.8
Marital status
Single 51 35.9 48 28.6 99 31.9 0.34
Married 83 58.5 107 63.7 190 61.3
Other 8 5.6 13 7.7 21 6.8
Having a child 61 19.6 106 34.0 167 53.7 0.0003
Active smoking 48 34.0 57 33.9 105 34.0 0.98
Awareness
Sexually transmitted diseases 142 100.0 167 98.8 309 99.4 0.50
Virus mediated cancer 140 99.3 157 94.0 297 96.4 0.01
Human papilloma virus 138 97.2 136 81.0 274 88.4 0.0001
Cervical cancer 134 95.0 141 85.5 275 89.9 0.006
Early diagnosis of cervical cancer 141 100.0 162 98.8 303 99.3 0.50
Prevention of cervical cancer 140 99.3 156 97.5 296 98.3 0.37
HPV vaccine 126 90.0 107 64.8 233 76.4 0.0001
Types of HPV vaccine 113 86.3 64 43.2 177 63.4 0.0001
Favor HPV vaccine for
Her/himself 69 52.7 90 57.0 159 55.0 0.46
Her/his daughter 113 84.3 101 66.0 214 74.6 0.0001
Her/his son 75 56.8 60 43.2 135 49.8 0.02
Information source for HPV vaccine
Medical publications 97 68.3 48 28.4 145 46.6
Physician 7 4.9 23 136 30 9.6 <0.001
Friends and family 9 6.3 11 6.5 20 6.4
Internet 7 4.9 10 59 17 55
Media 3 21 26 15.4 19 6.1
Regular gynecological controls once
6 months 1 1.9 17 11.4 18 5.8 0.72
ayear 14 26.9 30 20.1 44 14.1
> ayear 4 1.7 18 121 22 7.1
Having complaints 33 63.5 84 56.4 117 375

test accounted for the higher scores obtained on the test by the
physician group (Table 2).

Insufficient knowledge was the main barrier identified by non-
physicians against HPV vaccination. While side effects were
mentioned more frequently by non-physicians for vaccination

consent for themselves and their sons, parental anxiety for
the side effects of the vaccine were similar for the consent for
daughters (Table 3).

Regression analysis concerning comparison of physician and
non-physician group revealed that the primary difference
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Table 2. Knowledge about HPV infection among physicians and non-physician healthcare providers

Occupational status

Physician Non-physician Total
Knowledge about HPV (n=142) (n=169) (n=311) p value
infection n
Patient with HPV is usually symptomatic 104 74.8 38 26.0 142 49.8 <0.001
HPV infection risk increases with the 138 97.9 157 98.1 295 98.0 0.99
number of sexual partners
Most types of HPV do not heal spontaneously 33 239 11 7.0 44 14.9 <0.001
Certain types of HPV may cause cervical cancer 141 100.0 153 99.4 294 99.7 0.99
HPV may cause genital warts 137 97.2 146 93.0 283 95.0 0.10
Abnormality in smear test may indicate HPV 132 94.3 124 85.5 256 89.8 0.01
Total Score (mean=SD) 4.88+0.77 4.07+0.73 4.49+0.85 <0.001

Table 3. Barriers against willingness to receive HPV vaccination among physicians and non-physician healthcare providers

No consent for HPV vaccine
Physician Non-physician Total p value
Barriers to vaccination for him/herself n % n % n %
Insufficient knowledge 17 28.3 32 47.8 49 38.6
Side effects 6 10.0 12 17.9 18 14.2
Cost 5 83 2 3.0 7 55 0.019
Other 32 53.3 20 29.9 52 409
Total 60 100.0 67 100.0 127 100.0
Barriers to vaccination for his/her daughter
Insufficient knowledge 11 50.0 34 63.0 45 59.2
Side effects 5 22.7 13 24.1 18 23.7
Cost 0 0.0 3.7 2 26 0.180
Other 5 22.7 5 9.3 10 13.2
Total 22 100.0 54 100.0 76 100.0
Barriers to vaccination for his/her son
Insufficient knowledge 29 50.0 52 65.0 81 58.7
Side effects 5 8.6 13 16.3 18 13.0
Cost 3 52 3 3.8 6 4.3 0.028
Other 21 36.2 12 15.0 33 23.9
Total 58 100.0 80 100.0 138 100.0

between two groups was the variable questioning symptomatic
nature of HPV related disease and the main determinant of the
obtained score was the occupation of the subject.

Discussion

Published reports on HPV vaccination signified that intention
to immunize was associated with the characteristics of
the provider, knowledge about HPV and attitudes towards
HPV vaccination (2). In the present study, we evaluated the
awareness and attitudes towards HPV infection and vaccine

among healthcare providers from a variety of specialties other
than obstetrics and gynecology in Istanbul, Turkey.

Owing to the advantages of physicians to address and
manipulate perceived barriers against HPV vaccine, physician
recommendation has been considered a key ingredient of
successful HPV vaccination programs (15).

Compatible with the recent data (8), healthcare providers
composed of physicians and non-physicians in our study were
aware of HPV infection and vaccine but awareness of HPV
vaccination was more significant in the physician population
just like knowledge about HPV infection. Concerning knowledge
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level, correct answers concerning symptomatic nature of HPV,
healing process of the disease and the value of smear test
accounted for the higher scores obtained by the physician group.
Accounting for their significant role in vaccine recommendation,
awareness of HPV infection and vaccination in our population
were much higher than documented in general populations
published in recent cross sectional studies (13, 16, 17). Anyhow,
insufficient public knowledge regarding HPV; parental intention
regarding vaccination, cost, and the multiple dosages required
for administration are the main barriers to the widespread use
of the HPV vaccine include (8).

Being much more significant for the physicians, healthcare
providers in our study were determined to be enthusiastic about
vaccination of their daughters rather than sons. Refusal of HPV
vaccine was reported to range from 15 to 20% among patients
mostly due to cost of the vaccine which was also confirmed by
a third of physicians as a commonly stated barrier to patient
acceptance of the HPV vaccine (12, 15, 18). However, insufficient
knowledge about the vaccine and side effects to some extent
especially in the non-physician group were the main barriers
identified in the present study rather than the cost of action.
The present study revealed a high (84.3%) level of acceptance
of the HPV vaccine among physicians which is higher than
the acceptability rates documented previously for health
professionals in general as 79.7% and specific to gynecologists
as 79% (3, 9, 19). In agreement with the data concerning nurses’
lower level of conviction about the usefulness of vaccines
when compared to other health providers (11), the frequency
of healthcare providers other than physicians favoring HPV
vaccine was lower than physicians in our study as well as nurses
reported elsewhere in the literature (9).

In accordance with previous multivariable analyses confirming
provider and practice characteristics, knowledge about HPV,
and attitudes were independently associated with intention
to recommend HPV vaccination and showing an association
between knowledge and the intention to recommend a vaccine
(2), awareness of, knowledge about and the attitude towards
HPV infection and vaccine were better for physicians when
compared to non-physicians. Indeed, the similar discrimination
has also been shown among physicians with different specialties
so that physicians who focus on women’s health issues or
work were suggested to have a better approach for the disease
including potential health benefits of an HPV vaccine (2).

In this regard, since the knowledge about HPV disease and
its prevention varies across specialties with superiority of
obstetrician/gynecologists (3), moderate level of knowledge
about HPV infection and vaccine among our healthcare
providers composed of non-obstetrician physicians and non-
physician healthcare providers seems proper.

Concerning the general population, it was documented that
those who believed that HPV is an STD were three times more
likely to support state-mandated vaccination, but no relation of
knowledge to vaccination consent was obtained among who
believed HPV causes cervical cancer (13). In our population,
physicians were more likely to support HPV vaccination for

their children despite similar awareness of HPV as a STD and
superiority of cervical cancer awareness when compared to
non-physician participant. The main barrier against vaccination
was identified to be insufficient level of knowledge in overall
population with higher percentages in non-physician subjects.
Therefore, based on significantly higher rates of vaccine
related awareness among our physicians, consent of vaccine
seems to be dependent on vaccine related issues rather than
the long term effects of the HPV infection at least among our
population composed of healthcare providers. Indicating the
value of educational intervention barriers against vaccination
was shown to be handled via provision of information to people
who were against vaccination (14, 20).

While parental intention to vaccinate was higher among
physicians regardless of the gender of child, most of our
subjects favored the vaccination for girls with much lower
consent rates for boys in agreement with other papers (2, 9). In
a recent study (21) concerning attitudes of nurse practitioners,
lack of preference for vaccination of female adolescents among
nurse practitioners was interpreted as the likelihood of their
attitudes to differ from physicians who were more willing to
vaccinate girls than boys due to the fact that cervical cancer
affects women only and thus will have a greater impact on
women’s health. In fact considering past studies suggesting that
vaccinating men and women will be more effective in reducing
HPV prevalence than vaccinating women only gender related
prepossession among healthcare providers was suggested to be
reconsidered (2).

Compatible with the previously shown association between
HPV awareness, knowledge and formal education (22) noting
educational status as independent predictor of HPV knowledge
and awareness (13), occupation was identified to be the major
determinant of knowledge level related to HPV infection and
vaccine in our present study.

Unfortunately compatible with moderate level of knowledge
about HPV in our study, overall ignorance of HPV has been
reported to be common even in ‘educated’ populations especially
when compared with other STIs (22). Nevertheless, it must be
remembered that recognition of a term does not necessarily imply
an ability to understand its implications or to be able to summon it
without prompt in the correct context (22).

Accounting for higher awareness of HPV vaccine among
physicians leading to higher willingness of vaccination among
them as parents, information source for awareness of HPV
vaccination was identified to be medical publications among
physicians but media by non-physicians. Likewise, physicians
were reported to look at their professional organizations for
information about vaccination in a past study, so communication
strategies should target professional organizations and journals
to provide information about the safety and efficacy of vaccines
and giving general recommendations for HPV immunization (23).
One of the limitations of our study was using of a simple short
item evaluation of knowledge level with the possibility of
lower sensitivity. A second limitation was that the evaluation
of intention to HPV vaccination among healthcare providers in
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relation to themselves and their children as parents rather than
the actual prescription of the vaccine for the patients. Finally,
because of the small sample and the qualitative nature of the
study, the findings may not be representative of the views of all
healthcare providers in Turkey.

In conclusion, compatible with the identification of the
occupation as the major determinant of knowledge level
related to HPV infection and vaccine, physicians in our study
were more competent about the relation of HPV infection to
cervical cancer and the presence and types of HPV vaccination
which may lead to significantly higher willingness of vaccination
among them compared with non-physician healthcare
providers. Larger scale studies concerning provider attitudes,
intentions and barriers concerning HPV vaccine and increase in
medical awareness programs and publications for healthcare
providers addressing full information on vaccine properties and
benefits may contribute in enhancing vaccination coverage
and the design of effective STI vaccine delivery programs for
physicians as well as other providers who care for children and
adolescents.
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Risk of malignancy index is not sensitive in detecting non-
epithelial ovarian cancer and borderline ovarian tumor

Malignite risk endeksi borderline ve epitelyal olmayan over tiimérlerinin
tanisinda duyarlr degildir

Onur Meray, llgin Turk¢tioglu, Mehmet Mutlu Meydanli, Ayse Kafkash
Department of Obstetrics and Gynecology, Inonu University School of Medicine, Malatya, Turkey

Abstract

Ozet

Objective: To determine the value of risk of malignancy index in de-
tection of ovarian cancer and referral of adnexal masses.

Material and Method: Patients scheduled for surgery due to ad-
nexal mass between May 2008 and August 2009 were prospectively
included in the study. Risk of malignancy index (RMI) was calculated
for each patient with a published formula (RMI=Ultrasonic score X
menopausal status X Ca-125 (IU/ml) level). RMI >200 was accepted
as positive for malignancy and the sensitivity, specificity, positive pre-
dictive value (PPV) and negative predictive value (NPV) of RMI in de-
tecting malignant cases were calculated.

Results: One hundred consecutive patients of whom 80 (80%) had
benign ovarian cyst, 4 (4%) had borderline lesion and 16 (16%) had
invasive ovarian cancer were included in the study. Forty-five percent
(9/20) of malignant cases were epithelial ovarian cancer, 20% (4/20)
were borderline ovarian tumor, 30% (6/20) were non-epithelial ovar-
ian tumor and 5% (1/20) was a metastasis from the appendix. All the
cases with epithelial ovarian cancer had positive RMI but only 1 of 4
borderline lesions, 2 of 6 non-epithelial ovarian cancers had positive
RMI. The sensitivity of RMI was 60%, specificity was 88.8%, PPV was
57.1% and NPV was 89.9% for all cases. When the cancer cases other
than epithelial ovarian cancers were excluded, the sensitivity, speci-
ficity, PPV and NPV of RMI was 76.92%, 88.75%, 52.63% and 95.95%
respectively.

Conclusions: RMI is not adequate in detecting malignant cases in
a population with high non-epithelial ovarian cancer and borderline
ovarian tumor prevalence.

(J Turkish-German Gynecol Assoc 2010; 11: 22-6)

Key words: Risk of malignancy index, Malignant, Benign, Ovarian
cancer, Ultrasonography
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Amagc: Adneksiyal kitlelerin degerlendirilmesinde ve over kanserini
tanimada malignite risk endeksinin degerini aragtirmak.

Materyal ve Metod: Mayis 2008 ve Agustos 2009 tarihleri arasinda
adneksiyal kitle nedeniyle cerrahi uygulanmasi planlanan hastalar
prospektif olarak ¢calismaya dahil edildi. Malignite risk endeksi (MRE)
daha 6nce yayinlanmis olan formdl ile hesaplandi (MRE= ultrason
puani X menapozal durum x Ca-125 (IU/mL) seviyesi). MRE>200 ol-
dugunda malignite pozitif olarak kabul edildi bu kestirim degerinin
malign olgulan saptamada ki duyarlihgi, 6zgullugu, pozitif 6ngérme
degeri ve negatif ongérme degeri hesaplandi.

Bulgular: Gahgmaya alinan 100 hastanin 80 tanesinde (%80) benign
over Kisti saptanirken, 4 tanesinde (%4) borderline over kanseri ve
16 tanesinde de (%16) invaziv over kanseri saptandi. Malign hastala-
rin %45’i epitelyal over kanseri iken, %20’si (4/20) borderline, %30’u
(6/20) epitelyal olmayan over kanseri ve %5'i de (1/20) appendiksten
metastazdi. TUm epitelyal over kanseri olgularinin MRE pozitif iken
borderline olgularin dértte birinin ve epitelyal olmayan over kanser-
li olgulann altida ikisinin MRE’si pozitifti. MRE’ nin tum adneksiyal
kitleler icinde over kanserini saptamadaki duyarhihg1 %60, 6zgulligu
%88.8, pozitif 5ngdrme degeri %57.1 ve negatif Sngdrme degeri %89.9
idi. Epitelyal olmayan over kanserleri dislandiginda MRE’nin over kan-
serlerini tamimadaki duyarhhg, 6zgulliga, negatif ve pozitif dngérme
degerleri sirasiyla %76.9, %88.7, %52.6 ve %95.9 idi.

Sonug: Epitelyal olmayan kanser ve borderline over kanseri olgularnnin
sikhiginin yiiksek oldugu bir toplulukta MRE, malign olgulan tammada
yeterli degildir. (J Turkish-German Gynecol Assoc 2010; 11: 22-6)
Anahtar kelimeler: Malignite risk endeksi, malign, benign, over kan-
seri, ultrasonografi

Gelig Tarihi: 17 Aralik 2009 Kabul Tarihi: 01 Subat 2010

Introduction

Ovarian cysts are a common reason for admission to hospital
(1). Due to the routine use of transvaginal ultrasonography
as a part of gynecological examinations; even asymptomatic
ovarian cysts in patients admitted for other complaints
have been detected incidentally, increasing the incidence of
ovarian cysts. However, differentiation of ovarian carcinomas
from benign ovarian tumors is the major diagnostic problem.
Preoperatively, the knowledge of the malignant nature of

the adnexal mass would enable the optimum timing and
conditions for the surgical treatment.

Malignant ovarian tumors, unlike other gynecologic cancers, are
mostly asymptomatic and are diagnosed at advanced stages (2).
These patients undergo extensive surgical debulking followed
by combination chemotherapy and have high mortality rates.
Appropriate primary surgery may greatly improve the prognosis
of these patients (3-4). Therefore, the surgical intervention
of malignant ovarian tumors should be done by gynecologic
oncology surgeons who have special skill and experience.
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It is not practical for oncology surgeons to treat all adnexal
masses to favor the prognosis, in case the mass is malignant.
instead some referral criteria should be created to differentiate
malignants from benigns. Individual diagnostic tools used
to differentiate malignant cases are not adequate. The
ultrasonographic findings such as multilocularity, presence of
solid parts and irregularity of the cyst wall have been regarded
in favor of malignancy (5). However, 1.6 to 9.6% and 0.73%
of unilocular simple cysts were found to be malignant in
postmenopausal and premenopausal women, respectively
(6-7). Serum level of Ca-125 is a well recognized marker of
epithelial ovarian cancer and it increases in >80% of epithelial
ovarian cancer. However it increases in only 50% of stage |
ovarian cancer and it can also increase in benign conditions
like endometriosis, fibroma, pregnancy, menstruation,
pelvic inflammatory disease, peritonitis and liver cirrhosis.
Assesment of vasculature of the adnexal masses with Doppler
ultrasonography was also investigated. Presence of central
vessels and low vascular resistance was found to be in favor
of malignancy (8). However, use of Doppler ultrasonography
in the preoperative evaluation of the adnexal masses had a
low sensitivity in detecting malignant ovarian tumors (9). Also,
when combined to the gray scale morphologic evaluation, it did
not increase the number of correct diagnosis (10, 11).

For the accurate preoperative diagnosis of ovarian cancers,
Jacobs et al. (12) originally developed the risk of malignancy
index (RMI) in 1990. They calculated the RMI based on
menopausal status, ultrasonographic morphology of the
adnexal mass and serum level of Ca-125. The sensitivity and
specificity of RMI was found as 85% and 97%, respectively.
They also found RMI to be more sensitive and specific from
individual parameters used in calculation of it, in detecting
malignant cases. With this study we aimed to evaluate the value
of RMI in the preoperative evaluation and referral of women
with adnexal mass for optimal treatment.

Materials and Methods

The institutional ethical committee approved this study. We
prospectively included the patients who were scheduled for
surgery with the diagnosis of adnexal mass after they signed the
written consent form, between May 2008 and August 2009. Age,
parity, medical history, pelvic and physical examination findings
were noted for all patients. Venous blood samples were taken
from each patient and centrifuged in 4000 rpm for 3 minutes.
The serum was taken to determine Ca-125 level. Ca-125
level was determined by using electrochemiluminescence
technique (Immulite 2000 DPC®, Siemens, Los Angeles, CA,
USA with Immunolyte 2000 kit, Medical Solutions Diagnostic,
Los Angeles, CA, USA). Preoperatively, menopausal score (M),
ultrasonographic score (U) and RMI were calculated for each
patient, according to Tingulstad et al. (13).

Patients who had amenorrhea for at least 1 year and
hysterectomized patients aged 50 years or older were
accepted as menopausal. Premenopausal cases got 1 and
postmenopausal cases got 3 points as menopausal score (13).

Sonographic examination was undertaken by the same
physician, who is the first author (O.M.). Five-10 Mhz trans-
vaginal and trans-abdominal probes (PVT-375AT, Toshiba
Xario®, Toshiba Medical Systems, Tokyo, Japan) were used
for evaluation. Ultrasonographic scoring system evaluating
multilocularity, bilateralism, presence of solid area, findings
supporting intra-abdominal metastasis and presence of ascites
was used (13). Each criterion got 1 point if present or got 0 point
if not present. The scores of each criterion were added to find
out the total score. U was determined as 3 if the total score was
=2 or as 1 if the total score was <1 (13).

RMI was calculated as: RMI= (M)x(U)x(Ca-125 1U/ml). Cut off
value for RMI was taken as 200 which was originally used by
Jacobs et al (12) and later confirmed by others as the optimal
cut off point (14-15).

Intra-operative findings were noted for all patients. Surgical
specimens were evaluated with frozen section intra-operatively.
Because 20-25% of borderline ovarian tumors have the final
diagnosis of malignant ovarian tumor after the evaluation of
paraffin embedded sections (16), cases that had borderline and
malign ovarian tumor diagnosis in frozen sections underwent
comprehensive surgical staging. Surgical procedure of all the
borderline and malignant ovarian tumors was accomplished
by a specialized gynecologic oncology surgeon, who is the
third author (M.M.M). Histopathologic examination of the
specimens was then carried out in paraffin embedded sections
and the diagnosis was accepted as the final histopathology
diagnosis. All the findings were evaluated in respect of the final
histopathology diagnosis.

Statistical analysis

Statistical Packages for Social Sciences (SPSS) 13.0 for
Windows and Medcalc version 7.4.4.1 for Windows were used
for statistical analysis. Measurable variables were given as
meanz=standard deviation (SD) and un-measurable variables
were given as number and percentage (%). RMI and final
histopathology diagnosis were compared with chi-square
test. Menopausal scores and ultrasonographic morphological
findings were compared with Pearson chi-square and Fisher’s
Exact chi-square tests. Sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV) of RMI and U
was determined. Sensitivity was calculated as the ratio of true
positives to true positives + false negatives, specificity was
calculated as the ratio of true negatives to true negatives + false
positives, PPV was calculated as the ratio of true positives to
true positives + false positives and NPV was calculated as the
ratio of true negatives to true negatives + false negatives. The
level of significance was set at P<<0.05.

Results

Between May 2008 and August 2009, a total number of
100 consecutive patients were included in the study. Final
histopathologic diagnosis was benign in 80 cases (80%),
borderline in 4 cases (4%) and malignant in 16 cases (16%).
The mean ages of cases were 40.2+14 years (range 16-79) and
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46.7%15.8 years (range 16-77) in benign and malignant groups
respectively (p=0.073).

Cases with benign adnexal mass had the diagnosis of
endometrioma most frequently (n=24, 30%). The second
most frequent diagnosis was mature teratoma (n=15, 18.5%).
Histopathologic diagnosis of benign cases is given in Table 1.
Borderline ovarian tumors (BOT) accounted for 20% (4/20) of
malignant ovarian tumors.

Among malignant tumors, epithelia originated tumors were
the most frequent (13/20, 65% including the BOT). Germ cell

Table 1. Histopathology diagnosis of benign adnexal masses
N (%)
24 (30%)
15 (18.75%)
13 (16.25%)

Histopathology diagnosis

Endometrioma

Mature teratoma

Serous cystadenoma

Corpus luteum/corpus hemorrhagicum/ 12 (15%)
follicular cyst

Paratubal cyst 6 (7.50%)
Mucinous cystadenoma 5 (6.25%)
Tubo-ovarian abcess 4 (5%)
Fibroadenoma 1 (1.25%)

Total 80 (100%)

tumors (3/20, 15%) and sex cord stromal tumors (3/20, 15%)
were the second most frequently diagnosed tumors. In one
case (1/20, 5%) a metastatic ovarian tumor which originated
primarily from appendix was diagnosed. Characteristics of
malignant cases are given in Table 2.

Seventy five percent of the cases were premenopausal (75/100),
whereas 25% (25/100) were postmenopausal. Eighty-eight
percent of premenopausal cases (66/75) were diagnosed with
benign adnexal mass, whereas 12% (9/75) was diagnosed
with malignant adnexal mass. For postmenopausal cases, 40%
(10/25) was diagnosed with benign adnexal mass and 60%
was diagnosed with malignant adnexal mass. Malignant cases
were significantly more frequent in postmenopausal cases
(p<0.001).

Among the morphologic criteria used for sonographic scoring,
the presence of solid area (17/20, 89.4% vs 35/80, 43,2%;
p<<0.001), ascites (7/20, 36.8% vs 1/80, 1.2%; p<<0.001), findings
supporting intraabdominal metastasis (6/20, 31.57% vs 1/80,
1.2%; p<0.001) were found significantly more frequently
in malignant cases compared to benign cases. However,
sonografically, the rate of multilocularity (9/20, 47.3% vs 27/80,
33.3%; p=0.3485) and bilaterality (2/20, 10% vs 10/80, 12.3%;
p=1) were found to be similar in malignant and benign cases,
respectively (Table 3).

Sonographically, out of 100 cases 22 cases had a simple adnexal
mass (total score=0, U=1), 51 cases had a semicomplex

Table 2. Characteristics of cases with malignant adnexal tumors

Patient No: Age U CA-125(1U/ml) M RMI Histopathology Diagnosis
1 55 3 52,6 3 473 Serous Cyst Adenocarcinoma
2 60 3 49,7 3 4473 Serous Cyst Adenocarcinoma
3 39 3 500 1 1500 Serous Cyst Adenocarcinoma
4 68 3 50,1 3 450,9 Serous Cyst Adenocarcinoma
5 48 3 43,3 3 389,7 Serous Cyst Adenocarcinoma
6 55 3 347 3 3123 Serous Cyst Adenocarcinoma
7 43 3 179 1 537 Serous Cyst Adenocarcinoma
8 50 3 500 1 1500 Serous Cyst Adenocarcinoma
9 38 1 17,1 1 17,1 Granulosa Cell Tumor
10 52 1 5,8 3 174 Granulosa Cell Tumor
11 77 3 23,1 3 207,9 Granulosa Cell Tumor
12 62 3 255 3 2295 Clear Cell Adenocarcinoma
13 17 3 77,3 1 695,7 immature Teratoma
14 16 3 46,5 1 139,5 Endodermal Sinus Tumor
15 51 3 19 3 171 Carsinoid Tumor
16 36 3 26 1 78 Metastasis from Appendix
17 28 3 77,9 1 233,7 Serous Borderline Tumor
18 44 1 7,6 1 7,6 Serous Borderline Tumor
19 34 1 37 1 37 Serous Borderline Tumor
20 60 1 30 3 90 Serous Borderline Tumor
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adnexal mass (total score=1, U=1) and 27cases had a complex
adnexal mass (total score=2-5, U=3). Malignant adnexal mass
was diagnosed in 10.1%, 5.9% and 51.8% and benign adnexal
mass was diagnosed in 90.9%, 94.1% and 48.1% of simple,
semicomplex and complex adnexal masses respectively.
Sensitivity, specificity, PPV and NPV of finding a complex
adnexal mass sonographically in the detection of malignant
cases was 75%, 83.75%, 53.57% and 93.06%, respectively.
When sonographic findings were combined with the
menopausal status and Ca-125 value (RMI), sensitivity,
specificity, PPV and NPV in the detection of malignant cases
were found as 60%, 88.8%, 57.1% and 89.9% respectively, when
the cut off value of RMI was set as 200. (Table 4)

When epithelial ovarian tumors only were taken into
consideration (8 serous cystadenocarcinoma, 1 clear cell
carcinoma and 4 serous borderline tumor) sensitivity, specificity,
PPV and NPV of RMI score in detecting malignant cases were
found as 76.92%, 88.75%, 52.63% and 95.95% respectively, with
the cut off value of 200 (Table 5).

Discussion

In the current study, the overall prevalence of malignancy was
20%, including the borderline ovarian tumors (60% and 12% in

Table 3. Frequency of morphologic findings in malignant and
benign adnexal masses

Malignant | Benign p
Solid Area 89.4% 43.2% <0.001
Ascites 36.8% 1.2% <0.001
Findings supporting 31.57% 1.2% <0.001
intraabdominal metastasis
Multilocularity 47.3% 33.3% 0.3485
Bilaterality 10% 12.3% 1

Table 4. RMI scores according to the final histopathology
diagnosis

Final Histopathology Diagnosis
RMI Score - - Total
Benign Malignant
<200 71 8 79
>=200 9 12 21
Total 80 20 100

Table 5. RMI scores when malignant tumors other than epit-
helial ovarian tumors were excluded

Final Histopathology Diagnosis
RMI Score - - Total
Benign Malignant
<200 71 3 74
>=200 9 10 19
Total 80 13 94

post and premenopausal patients, respectively), reflecting the
unselected nature of the study population. However, although
the non-epithelial ovarian cancer constitutes 10% of ovarian
cancers in the general population, its prevalence is 30% in our
study population.

We found RMI to be successful in identifying the benign cases
(specificity=88.8%). This finding was in accordance with the
findings of other studies (specificity ranged between 77 to 97%)
(12-15, 17-19). However, apart from other studies we found the
sensitivity of RMI as 60% which was similar to the findings of
Tanriverdi et al (20). RMI was positive in all invasive epithelial
ovarian cancers, however it was positive in only 1 out of 3 germ
cell tumors, 1 out of 3 endodermal sinus tumors and 1 out of
4 borderline ovarian tumors. Others also found RMI negative
in most of non-epithelial ovarian cancers and borderline
ovarian tumors (19). Therefore the low sensitivity of RMI for
our population can be attributed to the high prevalence of
non-epithelial ovarian cancers and borderline ovarian tumors.
When we excluded the non-epithelial ovarian cancers, the
sensitivity of RMI increased to 76.92%, which is in accordance
with the other studies (sensitivity ranged between 70.6 to 90%)
(12-15, 17-19, 21).

We found the PPV of RMI as 57.1%. However, others found
the PPV between 66.1 and 96% (14, 15, 17-19, 21). In our study
population, endometrioma was the most common diagnosis
among benign adnexal masses comprising 30% (24/80). Fifteen
out of 24 endometrioma cases (62.5%) had a Ca-125 level more
than 30 IU/ml and 25% of cases (6/24) had a false positive
RMI. Yamamoto et al (22) also found the PPV of RMI as 52.5%
in a population in which 40% of benign adnexal masses was
diagnosed with endometrioma and 20% of endometrioma
cases had false positive RMI.

RMI, after originally being developed by Jacobs et al (12) and
modified as RMI-2 (17) and RMI-3 (13) by Tingulstat et al, has
been tested in prospective and retrospective studies (14, 15,
18, 19). Studies found the sensitivity of RMI as 70.6 to 90% and
the specificity as 77 to 97%. It is found to be more sensitive
and specific from individual parameters used in calculation
of RMI in detecting malignant cases. With these findings,
RMI is currently being used as a referral criterion of adnexal
masses to oncology centers by some gynecology units (19, 21).
However we found it inadequate in detecting ovarian cancers
in a population which has a high prevalence of non-epithelial
ovarian cancer and borderline ovarian tumors.

Conclusion
Although RMI has high sensitivity in detecting epithelial ovarian
cancers, it is not adequate in detecting non-epithelial ovarian

cancers and borderline ovarian tumors.
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Experience in stage I1B2 cervical cancer and
review of treatment

Serviks evre IB2 kanserinde tecrtibe ve literattiriin gézden gecirilmesi
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2Faculty of Medicine, Hacettepe University, Department of Radiation Oncology, Ankara, Turkey

Abstract

Ozet

Objective: The aim of the study is to evaluate and compare the effi-
cacy of neoadjuvant chemotherapy (NACT), radical hysterectomy (RH)
and radiotherapy (RT) in the treatment of stage IB2 cervical cancer.
Material and Methods: Medical records of 86 patients with stage
IB2 cervical cancer between 1993 and 2006 were evaluated. Patients
who underwent type Il RH =+ bilateral salphingo-oophorectomy and
para-aortic and pelvic lymphadenectomy constituted the RH group
(n=18). Patients who received radiotherapy constituted the RT group
(n=20). Patients who underwent any of the combination chemother-
apies (cisplatin/5-fluorouracyl, cisplatin/UFT® or paclitaxel/carbopla-
tin) followed by RH or RT constituted the NACT group (n=36).
Results: Seventy-four patients were included in the study. The medi-
an follow-up was 48.5 months and the mean tumor size was 51.4mm.
The groups were similar in terms of follow-up duration and tumor
size. However, the mean age of the patients was higher in the RT
group and nonsquamous type cervical cancer was more frequent in
the RH group. Disease free survival (DFS) and overall survival (OS)
were 75.7%. DFS rate was 65% in the RT group, 77.8% in the RH group
and 80.6% in the NACT group. OS rates were 65%, 77.8% and 83.3%
respectively. The groups were similar in terms of DFS and OS rates.
Conclusion: In our study, none of the treatment modalities were
shown to be superior in terms of efficacy. There is need for additional
prospective studies comparing multimodal treatment regimens in
stage IB2 cervical cancer.

(J Turkish-German Gynecol Assoc 2010; 11: 27-37)

Key words: Cervical cancer, neoadjuvant chemotherapy, radical
hysterectomy, radiotherapy
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Amagc: Bu calismada ever IB2 serviks kanserinde neoadjuvant kemo-
terapi (NAKT), radikal histerektomi (RH) ve radyoterapinin (RT) tada-
vi basarnsinin karsilastirnimasi amaclandi.

Gere¢ ve Yontemler: 1993-2006 yillan arasinda ever 1B2 servikal
kanser tanisi olan 86 hastanin tibbi kayitlan degerlendirildi. RH = bi-
lateral salpingo-ooforektomi + para-aortik ve pelvik lenfadenektomi
yapilan hastalar RH grubunu (n=18), radyoterapiyle tedavi edilen
hastalar RT grubunu (n=20) ve kemoterapi kombinasyonlarindan
(cisplatin/5-fluorourasil, cisplatin/lUFT® or paklitaksel/carboplatin)
herhangi birini alan ve takiben RH veya RT uygulanan hastalar NAKT
grubunu olusturdu (n=36).

Bulgular: Calismaya 74 hasta alindi. Ortanca takip siiresi 48.5 ay ve
ortalama tiimor boyutu 51.4mm’ydi. Gruplar takip sureleri ve timor
boyutu agisindan benzerdi. Ancak hastalarin ortalama yasi RT grubun-
da daha yuksekti ve nonskuamz tip kanser RH grubunda daha sikt.
Tum grupta hastaliksiz yasam suresi (HYS) ve tum yasam suresi (TYS)
%75.7'ydi. HYS RT grubunda %65, RH grubunda %77.8 ve NACT gru-
bunda %80.6’yd1. TYS sirasiyla %65, %77.8 ve %83.3'dl. Gruplar HYS ve
TS agisindan benzerdi.

Sonuglar: Bu calismada etkinlik agisindan tedavi modalitelerinden
herhangi birinin digerine Ustiin olmadig1 goruldu. Evre I1B2 serviks
kanserinde multimodal tedavi rejimlerinin karsilastinldigi prospektif
calismalara ihtiyac vardir.

(J Turkish-German Gynecol Assoc 2010; 11: 27-37)

Anahtar kelimeler: Servikal kanser, neoadjuvant kemoterapi, radi-
kal histerektomi, radyoterapi

Gelig Tarihi: 05 Kasim 2009 Kabul Tarihi: 26 Aralik 2009

Introduction

There is an ongoing uncertainty about the treatment of early
stage cervical cancer. The efficacy of radical hysterectomy
and radiotherapy with a 5-year overall survival for stages
IB-11A, estimated to be around 90% in both, are comparable
(1, 2). Surgery, the preferred mode of treatment, preserves
ovarian function, has fewer adverse effects and allows
establishment of radiotherapy as a treatment choice in case
of recurrence. However, Landoni et al. showed that 84% of

patients with early stage disease who underwent radical
surgery also received adjuvant radiotherapy (3).

Chemotherapy given together with radiotherapy (concurrent
chemoradiotherapy, [CCRT]) increases the efficacy of
radiotherapy. It has been observed that CCRT is associated
with an increase in treatment response and improvement
in survival rates (4-7). Decrease in distant metastasis rates
as well as achievement of local control made neoadjuvant
chemotherapy (NACT) more popular. Theoretically, the aim
of neoadjuvant chemotherapy is reduction of tumor volume,
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elimination of micrometastases and accomplishing optimal
tumor size for surgery. Radical hysterectomy or radiotherapy
may be applied after chemotherapy to improve survival rates
in locally advanced cervical cancer. However, some studies
have shown that radiotherapy administered after neoadjuvant
chemotherapy did not improve survival rates (8-10), and
even displayed a negative effect (11, 12). This effect has been
explained by the cross-resistance between chemotherapy and
radiotherapy as well as the intracellular changes caused by
chemotherapy itself (13). In contrast, these problems do not
appear with radical hysterectomy in addition to achievement
of excision of focal residual tumor. Hence neoadjuvant
chemotherapy followed by radical hysterectomy is expected to
improve survival rates. In a meta-analysis of 21 phase Il studies,
it has been shown that neoadjuvant chemotherapy followed by
radical hysterectomy reduced disease specific death rates by
35% and increased survival rates by 14% when compared with
radiotherapy only (14). However, in a study by the Gynecologic
Oncology Group (GOG) where neoadjuvant chemotherapy
followed by radical hysterectomy was compared with radical
hysterectomy only, no improvement in surgical-pathologic risk
factors or survival rates has been observed (15).

The choice of initial treatment in early stage bulky tumor is not
certain. The aim of this study is to evaluate and compare the efficacy
of different treatment modalities in stage IB2 cervical cancer.

Material and Methods

Medical records of 86 patients diagnosed with stage IB2
cervical cancer and treated between 1993 and 2006 were
evaluated retrospectively. All patients were assessed by pelvic
and rectovaginal examination under general anesthesia,
computerized tomography of upper abdomen, pelvic magnetic
resonance imaging or intravenous pyelography. Measurement
of the tumor size was the product of the two greatest tumor
diameters. Patients staged clinically according to the FIGO 1988
criteria were treated with radical hysterectomy, radiotherapy
or neoadjuvant chemotherapy as the initial treatment.
According to the treatment modality, patients were classified
into three groups; RH group (radical hysterectomy), RT group
(radiotherapy) and NACT group (neoadjuvant chemotherapy).
Patients who underwent type Il radical hysterectomy=bilateral
salphingo-oophorectomy and para-aortic and bilateral pelvic
lymphadenectomy constituted the RH group. Para-aortic
lymphadenectomy was performed up to the level of the inferior
mesenteric artery. High-risk patients received postoperative
radiotherapy. Until year 2001, criteria for postoperative adjuvant
radiotherapy were presence of at least one major factor
(positive lymph node, parametrial involvement, presence of
tumor within surgical border and tumor size =4cm) or two
minor factors (lymphovascular space involvement [LVSI],
stromal invasion greater than %, tumor size >2-<4cm, three
or more lymph nodes with microscopic metastasis). After
year 2001, only patients who had positive lymph node and/or
parametrial involvement and/or tumor within surgical border
received adjuvant radiotherapy.

The chemotherapy group were initially treated with one of the
cisplatin / 5-fluorouracyl (CF) or cisplatin / UFT (CU) or paclitaxel
/ carboplatin (CbP) combination chemotherapies. CF protocol
was administered with 28 day intervals. Patients received
cisplatin (75mg/m?) on the 1t day and 5-fluorouracyl (5-FU)
(500mg/m?) on the 1%-5" day. CU protocol was administered
with 21 day intervals. Patients received cisplatin (75mg/m?)
on the 1% day and UFT™ (uracyl [224mg]-tegafur [100mg]
capsule, Bristol-Myers Squibb) orally during the first 14 days.
CbP protocol was administered with 21 day intervals. Patients
received paclitaxel (175mg/m?) by intravenous infusion in three
hours and carboplatin (AUC=6) o the 1% day of therapy. All
patients were evaluated prior to therapy and those who had
a performance score above two according to the Gynecologic
Oncology Group (GOG) criteria, bone marrow suppression or
hepatic/renal dysfunction did not receive chemotherapy.
Following two or three courses of chemotherapy, patients
were re-evaluated under general anesthesia and those with
a tumor size less than 40mm underwent type Il radical
hysterectomy, while other patients with tumor size =40mm
received radiotherapy. Clinical response to chemotherapy
was evaluated according to World Health Organization criteria
(16). Complete clinical response (CCR) was defined as absence
of clinically gross tumor; partial clinical response (PCR) was
defined as reduction in tumor size of greater than 50%; stable
disease (SD) was defined as reduction in tumor size of less than
50% or an increase in size by less than 25% and finally progressive
disease (PD) was defined as an increase in tumor size of greater
than 25% or appearance of new tumoral foci. Pathological
complete response (PatCR) was defined as absence of tumor in
postoperative pathological examination of the surgical specimen
(type Ill hysterectomy, ovaries and lymph nodes).

In the RT group, radiotherapy was administered alone or in
combination with chemotherapy (CCRT) as the initial treatment.
Following radiotherapy, patients who had a tumoral lesion in
the cervix underwent adjuvant surgery (type | hysterectomy).
Primary or adjuvant radiotherapy had been the sole treatment
until the National Cancer Institute announcement in 1999,
after which CCRT was accepted as the standard therapy.
Radiotherapy was administrated by the radiation oncology
department. External radiotherapy was in the form of four field
box technique with 6-18 MV photon beams to a total dose of
4500-5040cGy with conventional daily fractionation. In patients
with para-aortic lymph node metastases, 45Gy para-aortic
radiotherapy was also added. In case of a close surgical vaginal
margin, 21Gy high dose rate vaginal brachytherapy in three
fractions was applied. Dose prescription was made 0.5cm
below the vaginal mucosal surface and the first 4cm of the
vagina was treated.

Patients were evaluated every 3 months for the first two years,
every six months for the following three years and annually
thereafter. Follow-up included recto-vaginal examination, Pap
smear test, abdominal sonography, complete blood count and
serum biochemistry. Disease free survival (DFS) and overall
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survival (OS) rates during the follow-up period were evaluated.
All of the mentioned death events were disease specific deaths.
Prognostic factors affecting survival rates within each group
were evaluated and groups were compared in terms of survival
rates. Statistical analysis was performed with the Chi-Square
test and ANOVA Table Test using SPSS (Statistical Package for
Social Sciences) 12.0 statistical software. Differences between
the groups were considered significant at p<0.05.

Results

A total of 86 patients had been treated for stage IB2 cervical
cancer. Of these, five patients who had been operated in a
different clinic and seven patients who had incomplete follow-
up data were excluded. The data of the remaining 74 patients
were analyzed.

The mean age of the patients was 48.7 years (range: 29-73,
median: 47) and the mean duration of follow-up was 52.5
months (range: 3-167, median: 48.5) (Table 1).The mean pre-
treatment tumor size was 51.7mm (range: 40-75, median: 50).
Thirty-six patients (48.6%) received neoadjuvant chemotherapy,
while 20 patients (27.1%) received radiotherapy and 18 patients
(24.3%) underwent radical hysterectomy as the initial treatment.
Recurrence developed in 18 patients, hence the DFS rate was
75.7%. The interval between initial treatment and recurrence
ranged between 2-80 months (mean: 18.6). Isolated pelvic

Table 1. General characteristics of patients

recurrence developed in 11 patients (61.1%). The localizations
of recurrence in relation with modality of treatment are
displayed in Table 2.

During follow-up, 18 patients died; hence the OS rate was
75.7%. The interval between initial treatment and death ranged
between 6-84 months (mean: 20.8). Of the remaining patients,
data about the most recent medical condition of seven patients
(9.5%) was missing, one patient (1.4%) was alive with disease
and 48 patients (64.9%) were alive without disease. Follow-up
duration of patients with unknown latest medical condition
ranged between 12-96 months, therefore they were included in
the survival analyses.

Radiotherapy group

There were 20 patients in this group. The mean age of these
patients was 52.3 years (range: 41-73) and the mean duration
of follow-up was 61.9 months (range: 3-127, median: 55).
Seventeen patients (85%) had squamous cell carcinoma.<<the
mean pre-treatment tumor size was 51.7mm (range: 40-75)
(Table 1).

While six patients received CCRT, eleven patients received only
radiotherapy. It is not possible to evaluate the acute complications
of radiotherapy since it was administrated by a number of
radiation oncology departments belonging to other hospitals.
Three patients underwent extraperitoneal lymph node dissection
followed by CCRT. Two of these patients were node-positive.

Initial treatment
Total
Parameter RH NACT RT
mean / n
mean /n mean/n mean/n
Number of patients 18 36 20 74
Age (year) 49.4 (38-62) 46.3 (29-66) 52.3 (41-73) 48.7 (29-73)
median:49 median:44.5 median:47.5 median:47
Duration of follow-up (months) 53.9 (9-167) 46.5 (6-97) 61.9 (3-127) 52.5 (3-167)
median:49.5 median:44 median:55 median:48.5
Pre-treatment tumor size (mm) 52 (40-70) 51.4 (40-70) 51.8 (40-75) 51.7 (40-75)
median:50 median:50 median:50 median:50
Squamous cell carcinoma 11 34 17 62
Pathology Adenocarcinoma 3 2 2 7
Adenosquamous carcinoma 4 - 1
Presence of recurrence 4 7 7 18
Interval between initial therapy and recurrence (months) 15.5 (6-36) 9 (2-17) 29.6 (6-80) 18.6
Interval between initial therapy and death (months) 25.3 (9-69) 18.8 (6-34) 39.6 (22-84) 20.8
No evidence of disease 9 27 12 48
Late§t Alive with disease - - 1
medical
condition Dead 3 8 7 18
Lost to follow-up 6 - 1 7
RH: Radical hysterectomy, NACT: Neoadjuvant chemotherapy, RT: Radiotherapyn, number of patients
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Following radiotherapy, four patients underwent type |
hysterectomy+bilateral salphingo-oophorectomy+para-aortic
and bilateral pelvic lymphadenectomy as adjuvant surgery. Two
of these patients had a tumor in the cervix but all were node-
negative. Postoperative pathologic diagnosis was squamous cell
carcinoma in these patients and radiotherapy was administered
with CCRT preceding type | hysterectomy. Among patients
undergoing adjuvant surgery, recurrence developed in one
patient 80 months after radiotherapy, who then received
palliative treatment but died four months later. Two patients are
still alive without disease. Follow-up duration of these patients
is 105 and 122 months respectively. One patient was lost to
follow-up 12 months after surgery.

Seven patients developed recurrence. During follow-up, the
DFS rate was 65%. The duration of the interval between
radiotherapy and recurrence ranged between 22 and 84 months
(mean: 39.6). The localization of recurrence was only the pelvic
region in five patients while it was only the lung in one patient
and both pelvis and the lung in another (Table 2). Four of six
patients who had recurrence in the pelvis had received only
radiotherapy. However, CCRT did not seem to affect pelvic
recurrence rate (p=0.550). Of the patients who developed
recurrence, four received palliative treatment, two received
chemotherapy and one patient underwent surgery.

During the follow-up period, seven patients (35%) with recurrence
died and the OS rate was 65%. Twelve patients (60%) were alive
without disease. The latest medical condition of one patient was
unknown but we had data of 12 months of follow-up.

During follow-up, DSF and OS rates were 66.7% among patients
receiving only radiotherapy. These rates were 87.5% and 75%
respectively, among patients receiving CCRT. When the two
groups were compared, there was no statistically significant
difference in terms of DFS (p=0.312) and OS (p=0.707). However,
the mean interval between radiotherapy and death was 82.1
months for CCRT, while it was 43.3 months for only radiotherapy.

Radical hysterectomy group

There were 18 patients in this group. The mean age of the
patients was 49.4 years (range: 38-62) and the mean duration
of follow-up was 53.9 months (range: 3-167, median: 49.5).
Postoperative pathology revealed squamous cell carcinoma in
11 patients (61%). The mean pre-treatment tumor size was 52
mm (range: 40-70) (Table 1).

None of the patients died due to surgery-related complications.
An intraoperative bladder injury was repaired successfully.
During the postoperative period, wound dehiscence was
observed in one patient and urinary tract infection was
observed in another patient. Postoperative intraabdominal
bleeding occurred in one patient but it was not serious and
was managed by observation and blood transfusion. Routine
suprapubic catheterization was performed intraoperatively and
no bladder atonia was observed. Postponement of radiotherapy
due to surgery-related complications did not occur.
Postoperative pathology report was unsatisfactory in two
patients. Parametrial tumor invasion was detected in 35.3%
(6/17), presence of tumor within the surgical border in 23%
(4/17), lymph node metastasis in 44.4% (8/18) and deep stromal
invasion in 46.2% of patients. The mean number of nodes
removed was 51.7 (range: 25-80, median: 48) and the mean
number of metastatic lymph nodes was 4.3 (1-19, median: 1).
Seventeen patients (94.4%) received adjuvant radiotherapy (14
CCRT and three only radiotherapy) following radical surgery.
The histopathologic diagnosis in the patient who did not receive
adjuvant radiotherapy was adenocarcinoma.

Information about the current status was not available in six
patients. These patients had follow-up durations of 12, 12, 13,
18, 47 and 96 months and were included for survival analyses.
Four patients (22.2%) developed recurrence and the interval
between radiotherapy and recurrence ranged between 6-36
months (mean: 15.5). Recurrence was detected in only the
pelvic region in one patient, only the upper abdomen in
one patient, only the lung in one patient and both pelvis
and upper abdomen in one patient (Table 2). Three of these
patients received palliative treatment, one patient received
chemotherapy.

Of the patients who developed recurrence, three died. The
fourth patient could not be contacted. Overall survival was 9,
11 and 69 months for the three patients. Parametrial tumor
invasion, lymph node metastasis and positive surgical border
did not affect survival rates (Table 3) in RH group. However
50% of patients who had a tumor within the surgical border
developed recurrence, while this rate fell to 7.7% for those who
did not have a tumor within the surgical border (p=0.052).
Thirty percent of patients with lymph node metastasis died,
while none of the patients without lymph node metastasis had
died during follow-up (p=0.090).

Table 2. Localizations of recurrence in relation with modality of treatment

Treatment groups Pelvic Upper Abdomen Lung Pelvic Pelvic Upper Abdomen Total

+ + +

Upper Abdomen Lung Lung

RH group 1 1 1 1 - - 4
RT group 5 - 1 - 1 -
NACT group 5 - - 1 1 7
Total 11 1 2 2 1 1 18
RH: Radical hysterectomy, NACT: Neoadjuvant chemotherapy, RT: Radiotherapy
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Neoadjuvant chemotherapy group

There were 36 patients in this group. The mean age of the
patients was 46.3 years (range: 29-66) and the mean duration
of follow-up was 46.5 months (range: 3-97, median: 44).
Postoperative pathology revealed squamous cell carcinoma in
34 patients (94.4%). The mean pre-treatment tumor size was
51.4mm (range: 40-70) (Table 1).

Thirty patients (94.4%) received CF, four patients (11.1%)
received PC and two patients (5.6%) received CU as neoadjuvant
chemotherapy. Following neoadjuvant chemotherapy, the
mean tumor size was reduced to 32.7mm and the type of
chemotherapy protocol did not affect the reduction in tumor
size (p=0.158).

Toxicity of CF combination was tolerable. Only one patient
developed grade 3-4 toxicity leading to postponement of
chemotherapy for one week. The most common side effect
encountered was acute nausea and vomiting, observed in 74%
of the cycles (Table 4). Chemotherapy was not cancelled and
dose reduction was not indicated in any of the patients because
of toxicity. Toxicity of the other two chemotherapy protocols
was not evaluated because of the small number of patients.
Assessment of toxicity was done according to the criteria of the
World Health Organization (16).

Following neoadjuvant chemotherapy, 27 patients (75%)
became suitable for surgery in terms of tumor size, but two
patients were inoperable for medical reasons and received

CCRT. The remaining 25 patients underwent type Il radical
hysterectomy+bilateral salphingo-oophorectomy+para-aortic
and bilateral pelvic lymphadenectomy. Eleven patients were not
suitable for surgery after neoadjuvant chemotherapy. Of these
patients, six received CCRT and five underwent extraperitoneal
lymph node dissection followed by CCRT.

The overall clinical response rate was 33.3% (CCR: 11.1%, PCR:
22.2%). Stable disease was detected in 61.1% of patients while
5.6% had progressive disease. Pathological complete response
rate was 8.3%.

The surgical border was tumor-free in all 25 patients who underwent
radical surgery, however, five patients (20%) had parametrial tumor
invasion and 11 (44%) had lymph node metastasis. Three of
five patients (60%) who underwent extraperitoneal lymph node
dissection also had positive lymph nodes.

Sixteen (64%) out of 25 patients who underwent radical surgery
received postoperative radiotherapy (12 CCRT and four only
radiotherapy). So, it was calculated that a total of 27 patients
(75%) in this group received radiotherapy.

During follow-up, seven patients (19.4%) developed recurrence;
hence the DFS rate was 80.6%. The interval between
neoadjuvant chemotherapy and recurrence ranged between
2-17 months (mean: 9). There was recurrence in only the
pelvis in five patients while there was both pelvic and upper
abdominal recurrence in one patient and upper abdominal and
lung recurrence in another patient (Table 2). Of these patients
with recurrence, two received radiotherapy and five received

Table 3. The effect of surgical-pathologic risk factors on DFS and OS rates during follow-up in the RH group

Prognostic Factors DFS p (ON) p
Negative %81.8 %81.8
Parametrial invasion — 0.938 0.266
Positive %83.3 %100
Negative %87.5 %100
Lymph node metastasis ” 0.375 0.090
Positive %70 %70
Positive surgical border Negative %92.3 0.052 %92.3 0.347
DFS: Disease free survival, OS: Overall survival, n: Number of patients
Table 4. Toxicity of CF combinations per courses
Parameters Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
Anemia %88.3 %10.4 %1.3 - -
Leucopenia %97.4 %1.3 %1.3 - -
Thrombocytopenia %97.4 - %1.3 - %1.3
ACINV %26 %54.5 %19.5 - -
Diarrhea %89.6 %5.2 %3.9 %1.3 -
Mucositis %81.8 %13 %3.9 %1.3 -
Elevation of liver enzymest %98.7 %1.3 - - -
Proteinuria %94.8 %5.2 - - -
Hematuria %88.3 %11.7 - - -
ACINV: Acute Chemotherapy Induced Nausea and Vomiting, *SGOT/SGPT elevations
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chemotherapy.

Six out of seven patients with recurrence died; hence the
OS rate was 77.8%. The mean duration between detection
of recurrence and death was 21 months (range: 6-34). One
patient is still alive 31 months after recurrence and is receiving
chemotherapy.

Two patients (5.6%) not responding to NACT showed
progression of disease. These patients died 11 and 14 months
after neoadjuvant chemotherapy respectively. During follow-
up, eight patients died and the OS rate was 77.8%. The interval
between neoadjuvant chemotherapy and death ranged 6-34
months (mean: 18.8).

The effect of chemotherapy type and lymph node metastasis on
survival rates was not significant statistically. However factors
such as being able to perform radical surgery after neoadjuvant

chemotherapy, presence of parametrial involvement, tumor
size after chemotherapy and the reduction rate of tumor size
had prognostic value for survival (Table 5). The presence of
parametrial involvement decreased the OS rate from 95%
to 40% (p=0.003). Lymph node metastasis,although being
statistically not significant, worsened DFS and OS rates clearly
(92.9% vs. 62.5% and 85.7% vs. 50% respectively) (Table 5).
When the three groups were compared, duration of follow-up
and pre-treatment tumor size was not different statistically.
However, patients in the radiotherapy group were older and the
incidence of adenocarcinoma or adenosquamous carcinoma
was higher (Table 6).

None of the initial treatment protocols were superior to one
another statistically in terms of DFS and OS rates. Responsiveness
to neoadjuvant chemotherapy provided no further advantage in

Table 5. The effect of surgical-pathologic risk factors on DFS and OS rates during follow-up in the NACT group

Parameter DFS p (ON) p
Neoadjuvant chemotherapy Cisplatin/5-fluorourasil %83.3 %80
. 0.346 0.473
modality Other %66.7 %66.7
Treatment after neoadjuvant Surgery %80 %84
- 0.899 0.176
chemotherapy Radiotherapy# %81.8 %63.6
o Negative %90 %95
Parametrial involvement — 0.012* 0.003*
Positive %40 %40
) Negative %92.9 %85.7
Lymph node metastasis — 0.076 0.070
Positive %62.5 %50
Pre-neoadjuvant chemotherapy <50 %81.8 %78.8
] 0.297 0.629
tumor size (mm) >50 %66.7 %66.7
Post- neoadjuvant chemotherapy <30 %82.4 %88.2
. 0.797 0.153
tumor size (mm) >30 %78.9 %68.4
None %85.7 %71.4
Post- neoadjuvant chemotherapy <%25 %75 %62.5
L . 0.944 0.460
reduction in tumor size =925 - <%50 %77.8 %77.8
>%50 %83.3 %91.7

DFS: Diesase free survival, OS: Overall survival, #RT or CCRT, *: Statistically significant

Table 6. Comparison of age, tumor size and duration of follow-up between the groups

Treatment groups Age (years), Tumor size (mm), Duration of Histopathology
mean mean follow-up (mo’s), Squamous cell Others
mean
RH group 494 52 53.9 %61.1 %38.9
(median: 49) (median: 50) (median: 49.5)

NACT group 46.3 51.4 46.5 %94.4 %5.6
(median: 44.5) (median: 50) (median: 44)

RT group 52.3 51.8 61 %85 %15
(median: 47.5) (median: 50) (median: 55)

p 0.036* 0.978 0.294 0.007*

RH: Radical hysterectomy, NACT: Neoadjuvant Chemotherapy, RT: Radiotherapy (RT or CCRT), *: Statistically significant
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terms of survival (Table 7).
Discussion

While radiotherapy is the contemporary modality of cervical
cancer treatment for stage IIB or later stages, surgery is the
choice of treatment for earlier stages. However, treatment
of locally advanced early stage tumor (IB2 and bulky IIA) is
still controversial; in consequence a multimodal approach is
generally preferred. The efficacy of radical hysterectomy and
radiotherapy in early stage (IB-llA) cervical cancer is similar.
Five-year OS is approximately 90% in both modalities (1, 2).
Neoadjuvant chemotherapy is also associated with similar
five-year OS rates (nearly 90%) (17, 18). In the present study,
OS rates during follow-up were 77.8% (median follow-up:55
months) in the RT group, 77.8% (median follow-up:44 months)
in the NACT group and 83.3% (median follow-up:49.5 months)
in the RH group. Survival rate was high in the RH group,
although non-squamous type cervical cancer, which is known
to have a worse prognosis, was more frequent in this group.
The RT group was older. It is known that, with advancing
age, survival decreases in cervical cancer. Death rate at age
60 was twice as high as at age 30 (relative index: 1.9) (19).
This might explain the recurrence and death rates in the RT
group. Despite a higher incidence of recurrence and death
in patients receiving radiotherapy, the interval between initial
treatment and recurrence and death was longer in this group
(for RT group, RH group and NACT group; DSF 29.9 months,
15.5 months and 9 months respectively, OS 39.6 months, 25.3
months and 18.8 months respectively). The limited number of
patients or the relationship between treatment modality and
cellular kinetics might be the cause of this finding.

Surgical approach has priority in the treatment of early stage
tumor as radiotherapy is associated with ovarian and sexual
dysfunction. In addition, in case of treatment failure with
surgery and recurrence, radiotherapy will be an effective
treatment option. However, the likelihood of receiving adjuvant
radiotherapy after radical surgery is quite high for stage 1B2
tumor. A retrospective analysis by Yessaian et al showed that
52% of patients with stage B2 tumor had to receive radiotherapy
after radical hysterectomy according to GOG criteria (20). In
patients with stage IB1 and IB2 cervical cancer treated with

radical hysterectomy, Finan et al. found that the rate of adjuvant
RT was 72.3% in the stage 1B2 group (21). Similarly, another
study by Landoni et al comparing radical hysterectomy and
radiotherapy in the treatment of stage IB-IIA cervical cancer,
demonstrated that 84% of patients with tumor size greater
than 4cm received adjuvant radiotherapy (3). In the present
study, nearly 95% of patients received adjuvant radiotherapy,
which might be explained by the high incidence (40%) of non-
squamous cell type cancer in the RH group. Nevertheless, all
the patients with squamous cell type cancer (n: 11) received
adjuvant radiotherapy in the RH group.

CCRT has been used for the last 20 years to increase the
efficacy of radiotherapy. Five studies performed towards the
end of 1990s, in which cisplatin based chemotherapy was
used, concluded that CCRT improved survival rates (GOG#385,
GOG#120, GOG#123, SWOG#8797, RTOG#9001) (22-26).
Thereupon NCI made an emergency declaration in 1999 and
since then the addition of chemotherapy to radiotherapy has
become standard practice (http://rex.nci.nih.gov/massmedia/
pressreleases/cervicalcancer.html). Green et al. presented a
meta-analysis of 19 studies performed between 1981 and 2000
(n: 4580). They showed that the improvement in the OS rate in
the CCRT group was 12% and this was independent of having
undergone surgery or not. This effect was most prominent in
early stage disease (27). These results were further supported
by other studies. In a study by Cetina et al., including 294
patients with stage IB2-IVA cervical cancer treated with weekly
cisplatin (40mg/m?, maximum dose=80mg), the OS was 76.5%
during a median 28 month follow-up. This was 86% for stage
IB2-1IB (28). In 2007, the long-term results of the GOG#123
study, which evaluated the effect of weekly cisplatin (40mg/m?)
on survival rates in stage I1B2 cervical cancer, were presented
(29). Preliminary results have demonstrated a reduction rate
of 49% for recurrence and 46% for death (25). These rates
were 39% and 37% respectively according to the new long-
term results. The efficacy of chemoradiotherapy seemed to be
diminished in a long-term result of the GOG#123study (29). In
the present study, the DFS rate was improved by 20% and the
OS rate by 9%, and the OS was increased by two-fold in the
CCRT group when compared with the radiotherapy only group.
Despite all these results, in the phase IIl study by the National
Cancer Institute of Canada including 259 patients with stage

Table 7. The effect of treatment modality on disease-free survival and overall survival rates during follow-up

Treatment modality Disease-free survival p Overall survival p

NACT %80.6 % 77.8

NACT vs RT 0.198 0.301
RT %65 %65
NACT %80.6 %77.8

NACT vs RH 0.537 0.463
RH %77.8 %83.3
RT %65 %65

RT vs RH 0.307 0.200
RH %77.8 %83.3

RH: Radical hysterectomy, NACT: Neoadjuvant chemotherapy, RT: Radiotherapy (RT or CCRT)
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IB-IVA tumor, weekly cisplatin-based CCRT was not found to be
superior to radiotherapy only. Five-year OS was 62% in the CCRT
group, while it was 58% in the radiotherapy only group (p=0.42)
(30). However, the duration of radiotherapy in that study was
shorter than the other studies. Besides, the discrepancy in
results is considered to occur as a result of evaluation of the
para-aortic region solely with computed tomography and the
high incidence of anemia in the chemotherapy group.

The improvement in survival rates with CCRT is explained
theoretically by the inhibition of recovery of sublethally damaged
cells, the change in cellular kinetics and the increase in
radiosensitivity as the result of the reduction in tumor volume
(31). The success of CCRT is not limited to prevention of local
recurrences only. Studies have also shown that the incidence
of distant recurrence was reduced (27). In the present study,
75% of recurrences in the RH group were distant, while 28.6% of
recurrences in the NACT and RT group were distant (Table 2). The
reduction in distant metastasis is thought to be due to the cytotoxic
effect of chemotherapy. In addition to this, it was shown that
adjuvant chemotherapy after CCRT did not improve survival (32).
There is an ongoing debate about executing adjuvant type |
hysterectomy after radiotherapy. Keys et al., in the GOG#71
study, compared adjuvant hysterectomy after radiotherapy
with radiotherapy alone in stage IB2 cervical cancer (19).
CCRT was not administered in the two groups. As a result, it
was shown that adjuvant hysterectomy improved survival in
patients with tumor size smaller than 7cm. Gallion et al. also
obtained similar results (stage IB barrel-shaped cancer) (33).
However, in the GOG#123 study comparing CCRT followed by
adjuvant hysterectomy with radiotherapy followed by adjuvant
hysterectomy, it was shown that the incidence of persistent
disease decreased significantly in the chemotherapy group.
Similarly the DFS and OS were higher in the chemotherapy
group (25). As a result, the GOG#123 study states that for
patients receiving CCRT, adjuvant hysterectomy has no place
in treatment. In the present study, although the number of
adjuvant hysterectomies was not high, it was observed that this
type of treatment produced improvement in DFS and OS rates
by 12% (37.5% vs. 25%, p=0.634).

Neoadjuvant chemotherapy is the standard treatment in many
solid tumors, particularly breast tumors and tumors of the head
and neck. However, the role of this treatment in cervical cancer
is still unclear, even after 25 years. Theoretically, by reducing
the size of the tumor, neoadjuvant chemotherapy is expected
to increase the chance of resectability. Additionally, surgical
prognostic factors are improved by eliminating micrometastases.
Some clinical studies and phase Il studies with large sample
sizes support this hypothesis by demonstrating improvement
of surgical prognostic factors with neoadjuvant chemotherapy
(34-36). However, more recent studies comparing neoadjuvant
chemotherapy followed by radical hysterectomy and only
radical hysterectomy did not find any improvement (15, 37).
Complete response rate with neoadjuvant chemotherapy varies
between 0-50% (OCR 25-95%) (15, 38-59). After neoadjuvant
chemotherapy, surgery became suitable for 28-100% of patients

(18, 35, 37-43, 53, 55-58, 60-66). One of the reasons for the
diversity of results is the heterogeneity of the study populations.
Patients had clinical stage IB2-1lIB locally advanced cervical
cancer in most of the studies, although the response to
neoadjuvant chemotherapy is directly correlated with the stage
of the disease. In the meta-analysis by Eddy et al, CCR was 28%
in stage IB2-1IA but fell to 7% in stage IV (67). Similar results
have also been reported in other studies (50-52).

The factor that determines operability is the stage of disease.
Duenas-Gonzales et al. showed that the operability rate fell
from 83% in stage IB2 to 60% in stage 1IB and 40% in stage
I11B (52). As a result neoadjuvant chemotherapy, not indicated
in the treatment of advanced stage cervical cancer since the
need for subsequent radiotherapy is high, should be limited
to the treatment of early stage. In the present study, OCR rate
with neoadjuvant chemotherapy was 33.3% (CCR: 11.1%, PCR:
22.2%) and 75% of patients became suitable for operation. 75%
of patients in the NACT group received adjuvant radiotherapy.
Survival rates are also diverse as are the response and operability
rates. Five-year DFS and OS vary between 29-80% and 21-81%
respectively (15, 18, 34, 37, 38, 42, 48, 51, 57, 60, 66). Results
of this study are within these ranges (median follow-up:44
months, DFS: 80.6%, OS: 77.8%). Prognostic factors found
to be important were tumor size following chemotherapy,
radiotherapy administration after neoadjuvant chemotherapy
and parametrial involvement.

Because of the diversity in the reported results it is difficult
to appreciate the status of neoadjuvant chemotherapy.
Heterogeneity of disease stages in the studies is one of the
reasons. In advanced stages, survival rate with neoadjuvant
chemotherapy is lower (63, 64, 68) with no additional benefit
(52). However, results of studies including only stage 1B2
patients are also variable (15, 17, 18), mainly because of
uncertainty of clinical staging. Another reason for the diversity
may be the neoadjuvant chemotherapy protocol selected to
be administered. Because most neoadjuvant chemotherapy
protocols are cisplatin-based, it is considered that chemotherapy
protocols do not have any effect on response and survival rates
(66). However, in an ltalian phase Ill study which compared
cisplatin/iphosphamide/paclitaxel with cisplatin/iphosphamide,
itwas shown that triple neoadjuvant chemotherapy combination
improved CCR significantly (9% vs. 20%) (50). Nevertheless
,there was no difference in terms of operability and survival
rates between the two chemotherapy protocols. In the present
study, chemotherapy protocol did not affect survival, however
CF protocol improved the DFS by 16% and the OS by 13%
(p=0.346, p=0.473 respectively).

Neoadjuvant chemotherapy for Cervical Cancer Meta-Analysis
Collaboration re-evaluated 21 phase Il studies performed
between 1975 and 2000 and presented a meta-analysis (14).
In this meta-analysis, two groups were created. In the first
group, neoadjuvant chemotherapy followed by radiotherapy
was compared with radiotherapy only (16 studies, n: 2074)
while in the second group neoadjuvant chemotherapy followed
by radical hysterectomy was compared with radiotherapy
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only (five studies, n: 872). In the latter group, neoadjuvant
chemotherapy + radical hysterectomy reduced death rate by
35% and increased survival rate by 14%. Only 2 studies in this
group consisted of stage IB2 tumor (49, 66). Benedetti-Panici
et al., in their subgroup evaluation, observed that neoadjuvant
chemotherapy was advantageous in terms of survival in stage
IB2 (66), while Chang et al. did not (49).

Aoki et al., in their study comparing neoadjuvant chemotherapy
followed by radical hysterectomy with radiotherapy only
(locally advanced stage IB-1IB); they observed that, with
neoadjuvant chemotherapy, surgical-pathologic risk factors and
survival were improved (45). A similar result was reported by
Namkoong et al. (locally advanced stage IB-1IB) (69). On the
other hand, Serur et al. (stage 1B2, squamous cell carcinoma)
detected an improvement in surgical-pathologic risk factors
but no influence on survival (18). Recently, two studies were
reported, one retrospective (37) and a prospective phase Ill GOG
study (15) comparing neoadjuvant chemotherapy followed by
radical hysterectomy with radical hysterectomy only in locally
advanced early stage cervical cancer. These studies suggest that
neoadjuvant chemotherapy has no place in the treatment of
locally advanced early stage cervical cancer. In the GOG study,
it was shown that neoadjuvant chemotherapy did not improve
surgical-pathologic risk factors and survival. Five-year OS was
60.7% in patients receiving neoadjuvant chemotherapy, while it
was 63.3% in patients undergoing radical hysterectomy only.
Uncertainty about cervical cancer arises from staging of
tumor clinically and debate concerning treatment of stage
IB2 tumor continues. It is difficult to create a homogenous
patient group and to make a comment about the extent of
tumor according to clinical stage. Neoadjuvant chemotherapy,
initially a hopeful adjuvant, may be disappointing. In the
present study, recurrence developed earlier in the group of
patients undergoing neoadjuvant chemotherapy and surgery.
However, survival rates were higher in NACT and RH group
than in RT group. The percentage of patients receiving adjuvant
radiotherapy in RH group and NACT group was quite high (94.4%
and 75% respectively). Thus, it was concluded that radical
hysterectomy or neoadjuvant chemotherapy as initial treatment
had suboptimal efficacy. The comparison of RT and RH groups
may be considered as the comparison between radiotherapy
versus primary radical surgery followed by radiotherapy, owing
to the high rate of adjuvant radiotherapy (94.4%) in the RH
group. In this case, it can be concluded that primary radical
surgery might be an overtreatment in stage I1B2 cervical cancer
because the improvement observed in survival was statistically
insignificant. On the other hand, the limitations of the present
study (retrospective, nonrandomized and relatively small
number of patients) must be kept in mind. CCRT and adjuvant
hysterectomy improved survival in the RT group.

In conclusion, this retrospective analysis showed that none of
the treatment modalities had any superior effect on survival.
However, CCRT should be added if radiotherapy will be given
as the initial therapy. Furthermore radiotherapy followed by
adjuvant hysterectomy must be investigated by further studies

and indecision about neoadjuvant chemotherapy should be
overcome.
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Abstract

Ozet

Objective: We aimed to evaluate the effects of single and double
courses of antenatal corticosteroid administration on neonatal mor-
tality and morbidity.

Materials and Methods: 232 preterm babies delivered between
01. April 2007 and 31. March 2008 with gestational ages of 26- 34 weeks
were evaluated prospectively. Infants were divided into three groups.
The first group did not receive any antenatal betamethasone therapy.
The second group received single (two doses of 12 mg betamethasone
administered at 24 hour intervals) and the third group received double
(repeated course after one week) courses of betamethasone therapy.
Results: 156 (67.2%) infants received at least one dose of corticos-
teroid treatment whereas 76 (37.8%) did not. Of 156 infants who had
received antenatal betamethasone, 36 (23.1%) developed respira-
tory distress syndrome (RDS), while the incidence of RDS was 35.5%
in 76 preterms who received no antenatal betamethasone (27/76)
(p<<0.05). When single and double courses of bethamethasone ad-
ministration were compared, 20 (24.7%) infants with single course
and 16 (21.3%) infants with two course developed RDS (p=>0.05).
Conclusion: When single and two courses of antenatal steroid ther-
apy were compared, there was no statistically significant difference
between groups regarding the incidence of RDS and mechanical ven-
tilator treatment. (J Turkish-German Gynecol Assoc 2010; 11: 38-43)
Key words: Antenatal betamethasone therapy, respiratory distress
syndrome, preterm delivery
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Amagc: Tek ve ¢ift doz antenatal kortikosteroid uygulamasinin
neonatal mortalite ve morbiditesi Uzerine olan etkisini incelemeyi
amagcladik.

Gereg ve Yontemler: 1 Nisan 2007 ve 31 Mart 2008 tarihleri arasinda
gestasyonel yaslari 26-34 hafta arasinda olup dogurtulan 232 preterm
bebek prospektif olarak degerlendirildi. infantlar tic gruba aynidi. Bi-
rinci grup antenatal betametazon tedavisi almadi. ikinci grup yirmi-
dort saat arayla iki doz 12 mg betametazon alirken tguncu grup bir
hafta arayla ikinci betametazon tedavisi aldi.

Bulgular: 156 (%67.2) infant en az tek doz kortikosteroid tedavisi ahr-
ken 76’s1 (%37.8) kortikosteroid almadi. Antenatal betametazon alan
156 infanttan 36’sinda (%23.1) respiaratuar distres sendromu (RDS)
gelisirken antenatal betametazon almayan 76 pretermden 27’sinde
(%35.5) RDS gelisti (p<<0.05). Tek ve ¢ift doz betametazon uygulamasi
karsilastirildiginda, tek doz betametazon alan 20 (%24.7) infantta, ¢ift
doz betametazon alan 16 (%21.3) infantta RDS gelisti (p=0.05).
Sonug: Tek kur ve iki kiir betametazon uygulamasi karsilastirildigin-
da, RDS insidansi ve mekanik ventilasyon ihtiyaci yonunden iki grup
arasinda istatistiksel olarak anlamh bir fark saptanmadi (p=>0.05).

(J Turkish-German Gynecol Assoc 2010; 11: 38-43)

Anahtar kelimeler: Antenatal betametazon tedavisi, respiratuar
distres sendromu, prematire bebek

Gelig Tarihi: 07 Eylul 2009 Kabul Tarihi: 15 Kasim 2009

Introduction

Preterm birth and associated complications are one of the
leading causes of neonatal mortality and morbidity (1).
Antenatal corticosteroids have been used for the prevention
of RDS and other complications of prematurity for nearly
thirty years. Yet, the debate still exists on the timing and

frequency of antenatal steroid administration. It is still unclear
whether a single or double course of antenatal steroid is
more effective. It has been shown that a single course of
antenatal steroid administered to women at risk for preterm
delivery reduces neonatal mortality and morbidity (2). The
effects of repeated doses are uncertain. They might improve
pulmonary complications, but there is concern about the
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reduction of birth weight and adverse neurological outcome.
The results of two studies on the long term effects of repeated
doses of antenatal steroids are also controversial (3, 4).

In this study we aimed to evaluate the effects of single
and two courses of antenatal betamethasone treatment
on neonatal mortality and morbidity and to compare these
groups with preterm babies who did not receive any antenatal
corticosteroids.

Materials and Methods

This prospective study was conducted in the Ondokuz Mayis
University Faculty of Medicine, Department of Obstetrics and
Gynecology between 01. April 2007 and 31. March 2008. Women
in preterm labor with a gestational age of 26- 34 weeks were
eligible for the study. Women admitted for preterm delivery on
odd days received a single course and those admitted on even
days of the month received a double course of betamethasone.
Women in whom delivery was imminent, without time for the
administration of betamethasone ,constituted the control group.
Women in the single course group received betamethasone
(Celestone®) 12 mg intramuscularly at 24 hour intervals (2x12
mg). The scheduled dose was repeated the next week if the
patient still did not deliver and she remained at risk for preterm
delivery before 34 weeks of gestation (Double course group).
Women who were included in the double course group but
delivered before the second dose were included in the single
dose group. All women at risk for preterm delivery received
ritodrine starting with a dose of 50 wgr/min. When contractions
continued, ritodrine infusion was increased by 50 wgr/minute
up to 350 ugr/min. The infusion was continued for 24 hours after
the cessation of contractions. Babies with major congenital
and/or chromosomal abnormalities were excluded from the
neonatal outcome data analysis. Recorded maternal clinical
parameters were: age, chronic illness (diabetes mellitus,
hypertension) and complications of pregnancy (pregnancy
induced hypertension, preeclampsia, eclampsia, gestational
diabetes), preterm premature rupture of membranes,
multiple pregnancy, antenatal corticosteroid administration
and courses of antenatal corticosteroids. Recorded neonatal
parameters were: method of birth, gestational age, sex, birth
weight, 5" minute Apgar score, surfactant administration,
requirement for mechanical ventilation (MV) and duration
of MV, respiratory distress syndrome (RDS), complications
of prematurity [bronchopulmonary dysplasia (BPD), sepsis,
necrotizing enterocolitis (NEC), intraventricular hemorrhage
(IVH), periventricular leucomalasia (PVL), patent ductus
arteriosus (PDA)], length of hospitalization and whether the
baby was discharged or died.

During the study period, of 239 babies born before 34 weeks
of gestational age, 7 were excluded due to major congenital
and/or chromosomal abnormalities and 232 were eligible
for the analysis. 156 (66.8%) of these babies were exposed
to antenatal corticosteroids 81 (51.9%) received a single
course and 75 (49.1%) received double courses of antenatal

betamethasone; where 76 (33.2%) babies did not receive
antenatal betamethasone.

Respiratory distress syndrome was diagnosed with compatible
chest x-ray images and arterial blood gas analysis results in
babies with respiratory insufficiency. Surfactant treatment was
indicated by the results of arterial blood gas analysis and chest
x-ray and a mean alveolar pressure equal to or higher than 7
cmH,0 measured by the attending neonatologist. Survanta®
in a dose of 4 ml/kg was used as an early rescue treatment in
babies with RDS. Bronchopulmonary dysplasia was defined
as oxygen requirement with a duration of 28 days or more in
the presence of typical chest x-ray. The diagnosis of PVL and
IVH were based on cranial ultrasound examination. Sepsis
was diagnosed according to the Toéllner score and blood
culture results (both clinical and culture proven) (5). Patent
ductus arteriosus was diagnosed with echocardiography by a
pediatric cardiologist. Necrotising enterocolitis was diagnosed
via physical examination, Guiac positive/ bloody stools and
abdominal x-ray findings and classified according to Modified
Bell’s staging criteria (6).

“’SPSS for Windows 13.0” was used for statistical analysis. The
data were checked for normal distribution using normality tests.
Mann-Whitney U and Chi-square tests were used for group
comparisons where data were not normally distributed and the
Student-t test was applied for data with normal distribution. A
p value <0.05 was considered as significant. The Local Ethics
Committee approved the study.

Results

232 preterm babies, with gestational ages of 26- 34 weeks, born
in the obstetrics clinic between 01. April 2007- 31. March 2008
constituted the study group. Twenty- six (11.2%) of these were
twins. Clinical characteristics of the study group are shown in
Table 1.

156 (66.8%) babies had received antenatal corticosteroids: 136
(87.1%) singletons and 20 (12.9%) twins. Of 76 (33.2%) babies
who did not receive antenatal betamethasone, 70 (96%) were
singletons and 6 (4%) were twins.

Table 1. Clinical characteristics of the study group

Antenatal steroid | Antenatal steroid | p
) Q)
(n=156) (n=176)
Birth weight 1580+ 460 1473500 |=>0.05
(grams) (630-2500) (740-2480)
Gestational age 304+24 29.8+26 >0.05
(weeks) (26-34) (26-34)
Male/ Female (%) 49/51 47/53 >0.05
Vaginal/Caesarean 78122 83/17 >0.05
birth (%)
Maternal age (years) 27.6+52 27.3+57 =>0.05
Values are given as average = standard deviation (minimum- maximum)
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RDS was diagnosed in 36 (23.1%) babies who received antenatal
corticosteroids and in 27 (35.5%) who did not (p<<0.05). Surfactant use
was also statistically different between antenatal steroid administered
and non- administered groups (23.1% vs. 35.5%, p<<0.05).

The incidence of BPD, sepsis, NEC, grade 3/4 IVH, PVL and PDA
did not differ between babies receiving antenatal corticosteroid
treatment and those who did not, as shown in Table 2 (7.7%
vs.13.2%, 12.2% vs.17.1%, 4.5% vs.5.3%, 3.8% vs. 6.6%, 9% vs.
13.2%, and 15.4% vs.19.7% respectively; for all p=0.05).
Mechanical ventilation was required in 64 (43%) infants who
received antenatal betamethasone and in 42 (57.5%) infants who
did not (p<<0.05). The average period for MV was 4.1+2.2 days
(1-14 days) for babies receiving antenatal steroid therapy and
7.7%6.3 days (1-28 days) for babies not receiving steroids (p<<0.05).
The 5" minute Apgar score was above 7 in 120 babies (79.5%)
receiving antenatal steroid therapy and in 31 (40.8%) babies
having no antenatal steroids (p<<0.01).

The length of hospitalization was 11.7+11.4 (1-65) days in
infants who received antenatal betamethasone, whereas this
was 17.5+16.4 (1-78) days in infants who did not (p<<0.01).
Regarding mortality, three (1.9%) babies exposed to antenatal
corticosteroids died, whereas eight (10.5%) babies among
the ones not receiving antenatal corticosteroids died. The
difference was statistically significant (p<<0.05) (Table 2). In the
group receiving antenatal steroid, death was due to IVH in one
and due to RDS in the others. In babies not being exposed to
antenatal steroids, the reasons for death were IVH in two, sepsis
in one and RDS and related complications in the others.

When the effect of antenatal steroids on RDS according to
gestational age was analyzed, it was observed that antenatal
steroids significantly reduced the incidence of RDS in babies

born between 29-31 weeks and 32-34 weeks (p<<0.05). When
the incidence of RDS was analyzed in babies born between 26-28
weeks, there was no statistically significant difference between
steroid receiving and not receiving groups (p=0.05) (Table 3).

81 (51.9%) babies received a single course and 75 (49.1%)
babies received double courses of antenatal betamethasone.
The clinical characteristics of single and double course steroid
groups are shown in Table 4. Two groups were similar regarding
gestational age, birth weight and method of birth (p=0.05).

RDS was observed in 20 (24.7%) babies receiving a single dose
and in 16 (21.3%) babies receiving two doses of antenatal
corticosteroids and they all received surfactant. The incidence

Table 3. The effect of antenatal corticosteroid treatment on
RDS according to gestational age

Gestational age Antenatal steroid |Antenatal steroid | p
(weeks) +) 0]

(n=156) (n=76)
26-28 wk (n=65)
RDS (+) 18 (45%) 13 (52%) =>0.05
RDS (-) 22 (55%) 12 (48%)
29-31 wk (n=76)
RDS (+) 10 (19.6%) 9 (36%) <0.05*
RDS (-) 41 (80.4%) 16 (64%)
32-34 wk (n=91)
RDS (+) 8 (12.3%) 5(19.2%)  <0.05*
RDS (-) 57 (87.3%) 21 (80.8%)

RDS: Respiratory distress syndrome , *: p<<0.05

Table 2. Neonatal problems in babies with and without antenatal corticosteroid treatment

Antenatal steroid (+) Antenatal steroid (-) P
(n= 156) (n=76)

RDS 36 (23.1%) 27 (35.5%) <0.05*
Surfactant use 36 (23.1%) 27 (35.5%) <0.05*
Bronchpulmonary dysplasia 12 (7.7%) 10 (13.2%) >0.05
Sepsis 19 (12.2%) 13 (17.1%) =>0.05
Necrotising enterocolitis 7 (4.5%) 4 (5.3%) >0.05
Intraventricular hemorrhage 6 (3.8%) 5 (6.6%) >0.05
Periventricular leukomalacia 14 (9%) 10 (13.2%) >0.05
Patent ductus arteriosus 24 (15.4%) 15 (19.7%) >0.05
MV use 64 (43%) 42 (57.5%) <0.05*
Days on MV 41422 (1-14) 7.7+ 6.3 (1- 28) <0.05*
5" minute Apgar score >7 120 (76.9%) 31 (40.8%) <0.01*
Hospitalization days 11.7+11.4 (1-65) 17.5+ 16.4 (1- 78) <0.01*
Mortality 3 (1.9%) 8 (10.5%) <0.01*
RDS: Respiratory distress syndrome, MV: Mechanical ventilator

Values are given as average = standard deviation (minimum- maximum) *: p<0.05
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for RDS and surfactant use did not differ between the groups
(p=0.05). Mechanical ventilation was required in 39 (48.1%) of
single course and 31 (41.3%) in double course groups (p=0.05).
There was no statistically significant difference regarding days
on MV, BPD, sepsis, NEC, IVH, PDA, PVL, 5" minute Apgar
scores, length of hospitalization and mortality between single
and double course antenatal steroid groups (p=0.05) (Table 4).

Discussion

Complications related to preterm labor have a great impact
on neonatal morbidity and mortality; with RDS as the leading
cause (7). Antenatal corticosteroids have been shown to
promote fetal pulmonary maturation and reduce perinatal
mortality, pulmonary and cerebral morbidity in preterm babies
(8, 9). In the meta-analysis by Crowley et al. (10) antenatal
steroids have been shown to reduce the incidence of RDS 50%.
In the study by Kari et al (11) and in another study conducted
by Brazilian Neonatal Research Network, antenatal steroid
treatment reduced both the incidence of RDS and surfactant
use and the requirement for MV (12). In the present study, it has
also been observed that antenatal corticosteroid administration
significantly reduced the incidence of RDS and surfactant use,
as well as the need and duration of MV.

Gardner et al. have shown that antenatal corticosteroid
treatment improved Apgar scores in babies born <1000 grams

(13). In our study, 5" minute Apgar scores were significantly
higher in babies receiving antenatal steroids compared to the
ones not receiving steroids. There was no difference between
single and double course steroid groups regarding 5" minute
Apgar scores. The results were in accordance with the data
that antenatal steroid administration improves early postnatal
adaptation in preterm babies.

Gestational age is one of the main topics of disagreement
regarding antenatal corticosteroid administration. Liggins and
Howie (14) were the first investigators who, in 1972, showed that
antenatal corticosteroid administration reduced the incidence
of RDS by 60% in preterm babies with gestational ages between
26-32 weeks. Ballard et al. (15) have stated that antenatal
corticosteroid administration to hasten pulmonary maturation
may be effective even at >34 weeks of gestational age. The
NIH consensus report published in 1994 advised that all fetuses
at the risk for preterm birth between 24-34 weeks of gestation
are candidates for antenatal corticosteroid treatment (9). In
the study by Modarek and Najati (16), including 300 preterms
of 29- 34 weeks, it was shown that antenatal corticosteroids
prevented RDS. In the present study, we have also shown that
antenatal corticosteroid administration reduced the incidence
of RDS between 29- 34 weeks.

Although antenatal steroids reduce the incidence of RDS
in preterm babies 50%, there is no net reduction in the
incidence of BPD. Besides, there are studies showing that

Table 4. The comparison of single and double courses of antenatal corticosteroid treatment groups

Single course steroid Double course steroid P
(n=81) (n=75)

Maternal age 28.0% 5.2 (18- 40) 2728+ 5.4 (18- 42) =>0.05
Gestational age (weeks) 30.5+ 2.4 (26-34) 30.4+ 2.4 (26-34) >0.05
Birth weight 1567.9+ 453 1593.0+ 470

(grams) (630-2500) (810-2420) =005
Vaginal/cesarean birth (%) 19.7/80.3 13.5/ 86.5 =>0.05
Respiratory distress syndrome 20 (24.7%) 16 (21.3%) >0.05
Surfactant treatment 20 (24.7%) 16 (21.3%) >0.05
Mechanical ventilator treatment 39 (48.1%) 31 (41.3%) =>0.05
Days on mechanical ventilator 4.2+ 2 (1-10) 3.9+23(1-14) >0.05
Bronchpulmonary dysplasia 7 (8.6%) 5 (6.7%) =>0.05
Sepsis 10 (12.3%) 9 (%12) >0.05
Necrotising enterocolitis 4 (4.9%) 3 (4%) =>0.05
Intraventricular hemorrhage 4 (4.9%) 2 (2.7%) >0.05
Patent ductus arteriosus 13 (16%) 11 (14.7%) >0.05
Periventricular leukomalacia 8 (9.9%) 6 (8%) >0.05
5" minute Apgar score >7 62 (76.5%) 58 (77.3%) =>0.05
Hospitalization days 12.9+ 12.5 (1-50) 10.5+ 9.8 (1-65) =>0.05
Mortality 2 (%2.5) 1 (%1.3) =>0.05

Values are given as average = standard deviation (minimum- maximum)
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antenatal exposure to three or more doses of corticosteroids
might increase the risk for BPD (17). In the present study,
the incidence of BPD was 8.6% in single and 6.7% in double
dose groups; without statistical difference. In the ACTORDS
study, multiple doses of antenatal steroids have been shown
to decrease the risk for BPD in babies < 32 weeks of gestation
(20% in the single dose and 12% in the multiple dose group;
RR: 0.6). These controversial results might be due to different
patient selection criteria in these studies.

Liggins and Howie reported the reduction in the incidence of
IVH after antenatal corticosteroid use (14). Garite et al. (18)
have also shown that antenatal steroids reduced the incidence
of IVH from 25% to 3% in 24-28 week preterms and they stated
that betamethasone had a stabilizing effect on fragile germinal
matrix capillaries. In another retrospective study including 514
preterms of 23-34 weeks, there was no difference regarding IVH
among babies receiving antenatal steroids and not (12). In the
present study, the incidence for IVH was 3.8% in babies receiving
antenatal steroids, whereas this was 6.6 % in babies not receiving
them. Although the difference was statistically insignificant,
this minor difference might be important, since IVH is a major
concern for neonatal mortality and long term handicaps.

Halac et al. (19), in a prospective study including 960 newborns,
concluded that the incidence of NEC decreased by antenatal
betamethasone use. This reduction was also shown by Bauer
etal (7.1 % vs 2.0 %) and in the in the meta-analysis by Crowley
(reduction by 65%) (20, 21). Conversely, there are studies in the
literature showing that they do not influence the incidence of
NEC (12,22). In the present study, antenatal corticosteroids did
not reduce the incidence of NEC in preterms born between
26- 34 weeks.

Compared to the non-treated group, in babies receiving steroids
during the antenatal period, the incidence of RDS, the need for
MV and invasive interventions as well as occurrence of other
neonatal complications are less frequently observed. As shown
in our patient population, shorter hospitalization time in babies
of steroid-treated mothers can be considered as an objective
parameter supporting this observation.

The present study showed that length of hospitalization
decreased significantly in babies receiving antenatal steroids
(11.7 vs. 17.5 days). The six day reduction in hospitalization is
important both in order to minimize the risk for nosocomial
infection and to reduce hospital costs.

Since Liggins and Howie (14) have shown that antenatal
steroids were most effective following 48 hours to 7 days of
steroid administration and the effect was attenuated after 7
days, some authors have advised weekly courses of antenatal
steroid administration to reduce the incidence of RDS and
complications of prematurity in women who did not deliver
seven days following steroid administration (23).

Ellimian et al. have shown that multiple course steroid treatment
reduced the incidence of RDS and surfactant use without
affecting growth and without increasing the risk for neonatal
sepsis (24). In another study conducted by Pratt et al, when
single and multiple course antenatal steroid treatment was

compared, multiple course treatment reduced the incidence
of RDS, surfactant use and the requirement for MV; although
not statistically significant (25). On the contrary, in the present
study, we did not show a difference in the incidence of RDS,
surfactant use and need for mechanical ventilator among single
and double course steroid groups.

The effect of multiple doses of antenatal steroids on birth
weight is controversial. In some studies, it has been reported
that repeated doses of betamethasone leads to birth weight
reduction (5, 17, 26). Conversely, in the study by Guinn et al, no
significant difference in birth weight has been observed with
multiple courses of steroid therapy (27). In a similarly planned
study, a proportional increase of on birth weight in the presence
of increasing frequency of betamethasone therapy has been
observed (28). We did not observe a difference in birth weight
in single and double course antenatal steroid exposed groups;
but the number of babies in the present study is too low to
reach a conclusion on the reduction of birth weight.

Abbasi et al. (26), French et al. (17) and Crowther et al. (3) have
shown that repeated dose steroid treatment not only reduces
birth weight, but also leads to a reduction in head circumference.
Contrarily, other studies have shown that the weight and head
circumference of the babies exposed to repeated doses of
antenatal steroids did not differ from the normal population both
at discharge (4) and also at the age of three (17).

Belteki and Smith in their review on single and multiple doses
of antenatal steroids concluded that, when compared with
a single course, weekly repeated doses of antenatal steroids
seem to reduce neonatal respiratory morbidity and some of
its complications, especially when the delivery was before 32
weeks of gestation (28).

No significant difference has been reported between single and
multiple courses of steroid therapy regarding the morbidity and
mortality parameters, such as neonatal death, sepsis, IVH, NEC,
BPD and PDA (27, 28, 29); similar to the results of the present study.
We conclude that single course antenatal corticosteroid therapy
reduces the incidence of RDS, surfactant use, MV requirement,
days on MV, duration of hospitalization and mortality; with
an improvement of 5" minute Apgar score compared to non
antenatal steroid exposed babies. Double course corticosteroid
therapy was not superior to single course regarding complica-
tions of prematurity.
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The impact of cervical dilatation on pregnancy
outcomes after cerclage placement in women with
a short cervical length

Kisa serviks nedeniyle serklaj atilan kadinlarda servikal dilatasyonun
gebelik sonuglar: izerine etkisi
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Abstract

Ozet

Objective: The aim of the study was to compare the outcome of
pregnancies with cerclage placement in which cervical length was
<15 mm and 15-25 mm. We further investigated the impact of cervi-
cal dilatation on delivery at <34 weeks.

Material and Methods: Women with singleton gestations with
cerclage placement due to cervical insufficiency were enrolled into
the study. The data were collected prospectively between Septem-
ber 2004 and February 2009. We divided patients into two categories:
(group 1) cervical length below 15 mm, (group II) cervical length be-
tween 15-25 mm. We compared the pregnancy outcomes of the two
groups and also analyzed the independent impact of cervical dilata-
tion on delivery <34 weeks.

Results: The cervical cerclage group <15 mm had a similar inci-
dence of preterm delivery <34 weeks gestation to the cerclage group
15-25 mm (p=0.4). No significant difference in rate of neonatal sur-
vival (p=0.6) was found between the two groups. Increased cervical
dilatation in centimeters was found to be a significant predictor of
delivery before 34 weeks gestation (OR: 3.4, 95% Cl: 1.3-8.5, p=0.009).
Conclusions: The extent of cervical shortening did not have a signifi-
cantindependent effect on the perinatal outcome of patients with cer-
clage placement. However, the presence of cervical dilatation prior
to cerclage placement in cases of cervical insufficiency may worsen
perinatal outcomes by increasing the rate of delivery before 34 weeks.
(J Turkish-German Gynecol Assoc 2010; 11: 44-7)

Key words: Cervical insufficiency, cerclage, pregnancy outcomes,
preterm delivery
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Amagc: Bu ¢alisgmanin amaci serviks uzunlugu <15 mm ve 15-25 mm
arasinda olan serklaj yapilmis gebeliklerin sonuglarinin karsilastiril-
masidir. Ayrica, serviks dilatasyonunun 34 haftanin altinda dogum
yapma Uzerine etkisi arastiriimstir.

Gere¢ ve Yontemler: Bu calismaya serviks yetersizligi nedeniyle
serklaj atilmis tekil gebeler kaydedilmistir. Veriler Eylil 2004 ile Su-
bat 2009 arasinda prospektif olarak toplanmustir. Hastalar iki katego-
riye aynimstir: serviks uzunlugu 15 mm. nin altinda olanlar (grup 1),
serviks uzunlugu 15-25 mm olanlar (grup II). Bu iki grubun gebelik
akibetleri karsilastinlmis ve servikal dilatasyonun 34 haftanin altinda
dogum yapma Uzerine bagimsiz etkisi incelenmistir.

Bulgular: Serviks uzunlugu 15 mm. nin altinda serklaj yapilan olgu-
larda 34 haftanin altinda erken dogum yapma insidansi 15-25 mm de
serklaj atilmis grupla benzer bulunmustur (p=0.4). iki grup arasinda
yenidogan sagkahm oranlan anlamh farkh bulunmamistir (p=0.6).
Artmis servikal dilatasyon, 34 haftanin altinda dogum yapma agisin-
dan anlaml bir belirtectir (OR: 3.4, 95% CI: 1.3- 8.5, p=0.009).
Sonuglar: Servikal kisalma derecesi, serklaj konulmus hastalar igin
perinatal sonuglar acisindan belirgin bagimsiz etkiye sahip degildir.
Bununla birlikte, serviks yetersizligi olan olgularda serklaj dncesi ser-
viks dilatasyonunun varligi 34 haftadan 6nce dogum yapma oranlarini
artirarak perinatal sonuglan kotulestirebilir.

(J Turkish-German Gynecol Assoc 2010; 11: 44-7)

Anahtar kelimeler: Servikal yetersizlik, serklaj, gebelik sonucu, er-
ken dogum

Gelig Tarihi: 16 Kasim 2009 Kabul Tarihi: 24 Ocak 2010

Introduction

Mid trimester miscarriage and premature delivery remain
a significant cause of perinatal morbidity and mortality
presenting an important challenge in perinatal medicine.
Cervical incompetence is defined as the inability to support a
term pregnancy because of a functional or structural defect
of the cervix in which painless, progressive cervical dilatation
occurrs in the second trimester and results in recurrent
pregnancy loss. Placement of a cervical suture may be

useful when there is cervical weakness in a woman at risk
of miscarriage or premature birth. A transvaginal cervical
cerclage can be inserted prophylactically before pregnancy
or during the first trimester, or therapeutically after detection
of progressive cervical changes during pregnancy (1). The
efficacy of prophylactic and therapeutic cervical cerclage
for prevention of preterm deliveries is still controversial.
However, there is some evidence of a positive role for
cerclage placement in women considered to be at very high
risk, with more than one second trimester loss (2).
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Transvaginal ultrasound examination of the cervix can predict
patients who are at risk of cervical insufficiency. Sonographic
observation of shortening of the endocervical canal length,
dilatation of the internal os, funneling of the fetal membranes
into the endocervical canal (funnel length =16 mm or funneling
of =40 percent) have been defined as sonographic signs for this
obstetrical condition (3).

The purpose of the presented study was to compare the
outcome of pregnancies with cerclage placement in which
cervical length was <15 mm and between 15 and 25 mm. We
also investigated the impact of cervical dilatation on delivery at
<34 weeks as an independent prognostic factor.

Material and Methods

The study was carried out at Acibadem Hospital, Kadikoy,
Istanbul, between September 2004 and February 2009. The
transvaginal ultrasound follow-up of the cervix was performed
during antenatal care visits of patients with a history of
suggestive or suspicious cervical insufficiency, previous preterm
labor, and of those with symptoms such as a feeling of pelvic
pressure or increased vaginal discharge. The women were
asked to empty their bladder before examination and were
placed in the dorsal lithotomy position. Cervical length was
measured along a closed endocervical canal. Fundal pressure
was applied for 30 seconds to detect cervical shortening and
funneling. The patients were considered as being at high risk
for preterm delivery when the cervical length was measured
as under 25 mm before 26 weeks of gestation, which is below
the 10th percentile in a population delivering at term (4).
We divided patients into two categories: [1] cervical length
below 15 mm, which was suggested as the lowest critical
value for practicing cerclage procedure (5), [2] cervical length
between 15-25 mm. We also analyzed the outcome of patients
with cervical dilatation with or without membrane bulging
of the intact amniotic sac into the vagina. In all patients,
vaginal microbiological culture and ureaplasma, mycoplasma
culture investigations, vaginal pH measurement, whole blood
test, and C-reactive protein assessment were performed to
exclude active vaginal infection and chorioamnionitis. Patients
with symptoms of clinical chorioamnionitis such as fever
(temperature =38°C), uterine tenderness, fetal tachycardia,
marked leukocytosis (=15 nLO?), and/or elevated C-reactive
protein (=1.5 mg/dL) were not included into the study group.
Five cases were excluded from the study because of the clinical
and laboratory evidence of chorioamnionitis which resulted
in second trimester abortion. We performed amniocentesis
and amnioreduction in cases of membrane bulging in order to
diminish intraamniotic pressure and to facilitate the procedure.
Leukocyte count, gram staining and amniotic fluid culture were
studied to rule out intrauterine infection in these cases before
cerclage placement (6, 7).

Women with multifetal gestations, significant vaginal bleeding,
preterm premature rupture of the membranes or persistent
uterine contractions were excluded from the study group.

Cerclage placements were performed as a single purse-string
suture by using the Cervix-Set (B.Braun, Aesculap, Tutlingen),
similar to the technique of Mc Donald. After placement of
the cervical suture, women received 100 mg indomethacin
suppository, ampicillin 1 gram intravenously every 6 hours
and metronidazole 500 mg intravenously every 12 hours for 24
hours after the surgery. Patients were restricted to bed rest for
48 hours. Prophylactic tocolysis was not used. Cervical cerclage
sutures were removed at 37 weeks gestation or when the
membranes were ruptured.

Statistical analysis

Analysis was performed using the SPSS statistical Package
for Windows 13.0 (SPSS, Chicago, IL, USA). The Chi-square
test was used to compare categorical variables between the
two groups. The Mann-Whitney U test was used to compare
continuous variables between the two groups. Logistic
regression analysis was used to identify possible predictors of
pregnancy prolongation beyond 34 weeks as a dichotomous
variable. Variables entered into the logistic regression model
were presence or absence of previous preterm delivery,
previous recurrent abortion (>2 abortions), tobacco use,
infertility treatment in the present pregnancy, first trimester
threatened abortion in the present pregnancy, uterine anomaly,
conisation history, gestational age at cerclage placement,
cerclage placement as emergency or elective, cervical length
of <15mm and 15-25mm, cervical dilatation in centimeters,
amniodrainage before cerclage placement (done or not done),
ureaplasma, trichomonas or chlamydia isolation from the
vagina. The results of logistic regression analysis are presented
as odds ratio and 95% confidence interval. A P value <0.05 was
considered to be significant.

Results

A total of 34 pregnant women with a cerclage placement
after detection of short cervical length were enrolled into the
study. Maternal demographic characteristics, obstetrics and
gynecologic histories of the study population are presented in
Table 1. Median maternal age was 29.82+4.14 (range, 23-41
years) years old. Mean gestational age at cerclage procedure
was 20.38+4.18 (11.7-28) weeks. Mean cervical length at surgery
was 14.61+5.93 (5-25) mm. Mean gestational age at delivery
was 34.05+5.31 weeks. Mean birth weight was 2399.8+970
(210-3890) grams. Four women (11.8%) had one previous
preterm birth and four (11.8%) women had >2 previous
preterm birth histories. Five women (14.7%) had first trimester
vaginal bleeding, three women (8.8%) were cigarette smokers
and five (14.7%) had hereditary thrombophilia. Amniodrainage
was performed in four cases and their amniotic fluid cultures
were negative. Maternal complications such as sepsis, cervical
laceration during pregnancy or at parturition did not occur.

Pregnancy prolongations beyond 34 weeks gestation occurred
in 21 cases (61.7%). The mean cervical lengths for group | and
group Il prior to placement of the cerclage were 9.88+2.88
mm and 19.9+£3.3 mm respectively. Maternal and perinatal
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outcomes between the two groups were shown in Table
2. Women with cervical lengths of 15-25 mm underwent
significantly earlier cerclage placement and their pregnancy
was significantly prolonged when compared with those with
a cervical length less than 15 mm (18+4 weeks vs. 22.543
weeks respectively, p=0.001 for gestational age at cerclage
and 18.1+5.5 vs.10.2+6.2 respectively, p=0.001 for delayed
delivery). Mean gestational age at delivery in the group whose
cervical length <15 mm was 32.7+6.2 weeks of gestation
which was not significantly lower than 36.1+3.48 weeks of
gestation in the group whose cervical length was 15-25 mm
(p=0.06), probably due to the small sample size of the study.
Neonatal survival rate did not differ significantly between the
groups (p=0.6). In group I, two fetal wastages were detected
soon after the cerclage placement because of the preterm
premature membranes ruptures. In group I, one neonatal
death occurred in a homozygote Factor V Leiden mutation
carrier patient complicated with preeclampsia and ablation
placenta at 28 weeks gestation.

Table 1.Baseline demographic and obstetric characteristics

Characteristics n=34
Maternal age (years) 29.82+4.14 (23-41)*
Number of prior births, n (%) 9 (26.6)
Number of prior preterm births, n (%) 8 (23.5)
Prior induced abortions, n (%) 11 (32.4)
Prior cerclage, n (%) 2(5.8)
Cervicovaginal microbiology, n (%)

Ureaplasma urealyticum 4 (11.8)

Chlamydia trachomatis 1(2.9)

Trichomonas vaginalis 1(2.9)
Gestational age at vaginal sonogram (weeks)| 20.17+4.13 (11-28)*
Cervical length at vaginal sonogram (mm) | 14.76+6.13 (5-25)*
Cervical length between 15-25 mm, n (%) 16 (47)
Cervical length less than 15 mm, n (%) 18 (53)
Patients with bulging membranes, n (%) 5(14.3)

*Mean=SD (minimum-maximum)

Every centimeter increase in cervical dilatation was found to
be a significant predictor of delivery before 34 weeks gestation
(OR; 3.4 95% ClI -1.3-8.5, p=0.009) (Table 3). We detected that
there was no significant contribution of cerclage placement
between cervical length <15 mm and 15-25 mm to delivery
before 34 weeks gestation even with the higher incidence
in group | than group Il (44% (n=8/18) vs. 31% (n=5/16),
respectively, p=0.4)

Conclusions

Sonographic cervical length measurement is an effective
prognostic indicator of cervical insufficiency and preterm birth
(PTB) which has been evaluated and studied up to the present.
Cervical shortening is accepted as an early asymptomatic
phase in the occurrence of PTB rather than as a sign of innate
or acquired cervical weakness (8). A shortened cervical length
can predict 61% of PTB cases, whereas the combination
of cervical shortening and a history of PTB predict only an
additional 4.4% cases at the same false positive rate of 5% (9).
A cervical length of less than 25 mm before 28 weeks gestation
has been found to have the best predictive accuracy for PTB in
most populations (8). Owen et al. concluded that the overall
sensitivity, specificity and positive predictive value for preterm
birth were 69, 80 and 55 percent respectively when the optimum
threshold for cervical length was considered below 25 mm
(10). A recent metaanalysis by Berghella et al. demonstrated
that cerclage does not prevent preterm birth in all women
with a short cervix, but they detected a significant reduction
in preterm birth <35 weeks in the subgroup of patients with
a cervical length of <25 mm before 24 weeks gestation only
if they had a prior PTB. Interestingly, this significance was
lost in the subgroup of patients with cervical length <15 mm
(11). More recently, reports of a multicenter randomized trial
demonstrated that pre-viable birth rates less than 24 weeks
occurred in 14% of the no-cerclage group vs 6.1% of the
cerclage group (p=0.03), and perinatal mortality reduction was
statically significant in the cerclage group, but cerclage did not
prevent birth after less than 35 weeks of gestation unless the
cervical length was less than 15 mm (12).

In the presented study, the prevalence of PTB before 34
weeks of gestation increased significantly with increased
cervical dilatation. Women with a cervical length of 15-25

Table 2. Delivery outcomes between cervical length <15 mm and 15-25 mm groups

Variables Group | Group Il P value
Cervical length Cervical length
<15 mm 15-25 mm

Gestational age at cerclage placement (weeks) 22.5+3 18+4 0.001
Gestational age at delivery (weeks) 32.7+6.2 36.1+3.4 0.06
Delayed delivery (weeks) 10.2+6.2 18.1+55 0.001
Fetal body weight at delivery (gram) 2123+1083 2710+738 0.1

(210-3890) (870-3615)
Delivery rate <34 weeks 8/18 (44%) 5/16 (31%) 0.4
Neonatal surveillance 16/18 (88.9%) 15/16 (93.8%) 0.6
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Table 3. Characteristic of patients delivered before 34
weeks gestation

Variables Odds ratio|95% CI |p value*
Cervical length <15 mm 0.26 |0.01-5.3| 0.38
Cervical dilatation in cm 34 1.3-85 | 0.009
Previous preterm birth 0.8 0.2-3.8 0.8
Previous second trimester abortion 1.2 0.3-45 0.7

*Delivery <34 weeks gestation

mm underwent earlier cerclage placement when compared
with those less than 15 mm. Although there was no significant
difference in the rate of the PTB prior to 34 weeks, mean
gestational age at delivery and pregnancy prolongation were
higher in women with a cervical length of 15-25 mm. Neither
obstetrical and gynecological history nor cervical length was
found to have a significant impact on the effect of cerclage on
PTB before 34 weeks. The limitation of our study is the small
sample size and interobserver and even intraobserver variability
of cervical dilatation evaluations by manual examination. As
cervical effacement and dilatation first occur at the level of the
internal os which cannot be assessed by the manual vaginal
examination, transvaginal ultrasound screening of the cervical
length is an important strategy for preventing PTB regardless
of the underlying cause (13). Fox et al. studied the additional
benefit of serial follow-up measurement of the cervical length in
patients already diagnosed with a short cervix. They concluded
that patients with an unstable cervix, that is, shortening over
time delivered earlier when compared with short but stable
cervix (14). On the other hand, weekly or biweekly transvaginal
ultrasound follow-up of the short cervix between 16 and 24
weeks gestation may result in acute cervical insufficiency in
high-risk patients. If cerclage could be placed before exposure
of the membranes, there is a greater opportunity to reinforce
the cervical barrier and prevent irreversible cervical changes
(5). Positive fetal fibronectin test results and/or increased
interleukin-8 levels in the cervical mucus could be a marker
for procedure failure in these cases. Cerclage may be used for
patients with a high-risk obstetric history when the cervical
length is detected as <25 mm before the development of
cervical dilatation.

We choose 15 mm as an alternate cutoff to introduce the
benefit of the cerclage procedure when the cervical length is
very short. In our study, women whose transvaginal cervical
length was less than 15 mm delivered earlier and presented
more frequently with acute cervical insufficiency. Since the
emergency cerclage had the poorest obstetrical outcomes with
a high rate of chorioamnionitis and PPROM (6), these cases
may have benefitted from earlier cerclage procedure. On the
other hand, operative management for emergency cases with
membranes bulging significantly improves perinatal outcomes
when compared to the conservative treatment modalities such
as bed rest and/or tocolysis (15, 16).

Although the cervical length is important, absence of the cervical
dilatation prior to cerclage placement in cases of cervical

insufficiency may improve perinatal outcomes by increasing
delivery rate after 34 weeks. Larger numbers of patients and
prospective randomized trials are needed to verify our findings.
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Claudin and ovarian cancer

Klaudin ve over kanseri
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Abstract

Ozet

Claudins are a family of proteins and the most important component
of the tight junction. They constitute a paracellular barrier that controls
the flow of molecules in the intercellular space of an epithelium. Al-
though it seems that claudin should be down regulated in cancer cell,
some claudins are, in fact highly elevated in various human cancers,
including ovarian cancer. Whereas the functional significance of clau-
din overexpression in ovarian carcinoma is unclear, these proteins are
important for migration, invasion, and survival of ovarian cancer cells.
They clearly represent a general pathway in tumorigenesis, are a novel
marker for ovarian cancer and may become a target for therapy or
diagnosis of this disease.

(J Turkish-German Gynecol Assoc 2010; 11: 48-54)
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Klaudinler bir protein ailesidir ve konneksonlarin en énemli Uyeleri-
dir. Molekdllerin epitelin hiicreleraras: bosluguna ge¢cmesini kontrol
eden bir engel olustururlar. Klaudinlerin kanser olgularinda azalmasi
beklenirken baz1 klaudinler ise over kanserini de iceren farkl insan
kanserlerinde yuksek oranlarda artmistir. Bu proteinlerin over kanser-
lerinde artmis bulunmasinin fonksiyonel 6nemi bilinmemekle birlikte
bu proteinler migrasyon, invazyon ve over kanserlerinin hayatta kala-
mast i¢cin dnemlidir. TUmdr olusumunda genel bir yolu temsil ettikle-
rinden over kanserleri i¢in yeni bir belirtectirler ve bu hastaligin tani ve
tedavisinde yeni bir hedef olmaya adaydirlar.

(J Turkish-German Gynecol Assoc 2010; 11: 48-54)
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Introduction

Claudins are 20-27 kDa transmembrane proteins spanning
the cellular membrane 4 times, with the N-terminal end
and the C-terminal end both located in the cytoplasm, and
two extracellular loops which show the highest degree of
conservation. The first extracellular loop consists on average
of 53 amino acids and the second one, being slightly smaller, of
24 amino acids. The N-terminal end is usually very short (4-10
amino acids), the C-terminal end varies in length from 21 to
63 and is necessary for the localisation of these proteins in the
tight junctions. It is suspected that the cysteines of individual
or separate claudins form disulfide bonds. All human claudins
(with the exception of Claudin 12) have domains that let them
bind to PDZ domains of scaffold proteins.

Work from several groups has now confirmed the over
expression of these proteins in ovarian cancer. To find the
subtypes based on a specific marker is a lucrative idea in
diagnosis and specific managements including targeting and
prognosis, such as ER, PR and HER neu in breast cancer,
cyclin D and some translocations in leukemias. Ovarian
cancer is a killer disease of unknown aetiology. It is detected
late and has no good treatment. So, effort is concentrated
on the use of claudin for diagnosis and target of therapy in
ovarian cancer. It is worthwhile to study claudin in detail to
know its significance in ovarian cancer.

Tight junction

Specialized intercellular junctions, known as desmosomes
and terminal bars were recognized as local modifications
of the surface of adjacent yet separate cells, rather than
as intercellular bridges (1,2) with an effect on cell-to-cell
adhesion and epithelial permeability.

In the nineties, mammalian intercellular junctions were
described and were categorized into four types: adherens
junctions (AJ), desmosomes (DS), gap junctions (GJ), and
tight junctions (TJ) (3). The major integral membrane proteins
in AJ are glycoprotein, cadherins. The desmosomal integral
membrane proteins are called desmogleins and desmocollins
,similar in amino acid sequence to cadherins, and they fall
into the cadherin superfamily. The integral membrane protein
in GJ is a dense aggregation of multimeric channels, each of
which consists of six identical proteins named connexins.
TJ is an element of the epithelial and endothelial junctional
complex. It seals cells to create the primary barrier to the
diffusion of solutes through the paracellular pathway. It also
works as a boundary between the apical and basolateral
plasma membrane domains to create the polarization of
epithelial and endothelial cells. It remains controversial
whether the particles in the strands of TJ are predominantly
lipidic in nature. However, detergent stability of TJ strands as
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visualized by negative staining and freeze fracture proves that
these elements are not composed solely of lipids

Tight junctions, together with adherens junctions and
desmosomes, form the apical junctional complex in epithelial
and endothelial cellular sheets. Adherens junctions and
desmosomes are responsible for the mechanical adhesion
between adjacent cells, whereas tight junctions are essential
for the tight sealing of the cellular sheets, thus controlling
paracellular ion flux and therefore maintaining tissue
homeostasis. Tight junctions also play a crucial role in the
maintenance of cell polarity by forming a fence that prevents
lateral diffusion of membrane proteins and lipids, thereby
maintaining the differential composition of the apical and
basolateral domains.

Occludin

In the late nineties, ZO-1, a tight junction-associated protein,
was derived from chick liver. This protein was not extractable
from plasma membranes without detergent, suggesting that it
is an integral membrane protein. When its cDNA was cloned
and sequenced a new 504-amino acid, 55.9 kDa polypeptide
with a hydrophilicity plot very similar to that of connexin was
found. A search of the data base identified no proteins with
significant homology to this membrane protein. Furuse et al.
(3) designated this integral membrane protein localizing at tight
junctions as “occludin.”

Claudin

Identification of claudin was regarded as the Holy Grail in this
field. Although successive studies emphasized the importance
of occludin in the structure and functions of TJs, it gradually
became clear that the molecular architecture of TJ strands
is more complex than expected. Especially, the fact that the
occludin-deficient visceral endoderm cells still bear a well
developed network of TJ strands indicated that membrane
proteins or lipid molecules as yet unidentified may constitute
TJ strands (4). Another two distinct peptide sequences of
211 and 230 amino acids of about 22-kD were obtained in
a similar experiment on chick liver. Hydrophilicity analysis
suggested that both bore four transmembrane domains (Fig.1),
although they did not show any sequence similarity to occludin.

Table 1. Down regulated claudins in various cancers

Immunofluorescence and immunoelectron microscopy
revealed that both proteins were targeted to and incorporated
into the TJ strand itself. Furuse et al. (3) designated them as
“claudin-1” and “claudin-2”, respectively (12). Gradually in
humans, 23 members of the family have been described.

Claudin Expression in Cancer

Decreased tight junction protein expression in cancer is
consistent with the generally accepted idea that tumorigenesis
is accompanied by a disruption of tight junctions, a process
that may play an important role in the loss of cohesion,
invasiveness, and lack of differentiation observed in cancer
cells. Down-regulation of both occludin (in gastrointestinal
tumors) and claudins (in breast cancer, gastric cancer as well
as in colon cancer) is noticed in cancer. Claudin-7 is down-
regulated in invasive breast cancer (and in head and neck
cancer). Likewise, expression of claudin-4 in pancreatic cancer
cells reduces invasiveness of these cells. Phosphorylation of
tight junction proteins, including claudins, may also disrupt tight
junction function in cancer®. Claudins down regulated are listed
in Table 1.

Extracellular space Extracellular loop C-CPER

o0 00 00

|\

Y
Cytoplasm N terminal loop C terminal phosphorylation site

Figure 1. Claudins with four transmembrane domains. The ext-
racellular loops target for therapy. The C-terminal is PDZ binding
domain

Cancer Claudin gene Expression References
Breast CLDN1 Down 7
CLDN7 Down 8
CLDN1, CLDN3, CLDN4 Variable 9
Breast and Paget’s disease CLDN2, CLDN3, CLDN4, CLDN5 Variable 10
Colon CLDN1 Variable 11
Gastric CLDN4 Down 12
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Paradox

Many claudins, such as claudin-3 and claudin-4, are typically
up-regulated in many cancers, suggesting that these proteins
may have a positive effect on tumorigenesis. Recent work
has shown that, in ovarian cells, expression of claudin-3 and
claudin-4 may lead to an increase in invasion, motility, and
cell survival, all characteristics important for metastasis. This
was observed in advanced ovarian cancer but not in ovarian
cystadenomas. Therefore, the functions of claudins may be
highly tissue specific and may depend on the exact molecular
circuitry of the cell. In addition, claudin-3 and claudin-4 have
also been reported to be expressed in other cancers, such as
breast, prostate, and pancreatic cancers. The overwhelming
majority of studies published thus far report an overexpression
of many claudins in various cancers (Table 2).

Thus, recent reports suggest that we may lack a full vision of the
functional complexity of claudins and their possible functional
connection to a larger protein family. Database searching
reveals a large number of proteins with structural similarities
to claudins but whose functional similarities remain largely
unexplored. There was a lack of consistent nomenclature.
Before their naming in 1998, three of the orthodox claudins
had already been cloned and given other names and were
characterized by nonbarrier functions.

All are not barrier-forming claudins, neither is it known if
they have involvement in apoptosis and proliferation. Several
orthodox claudins are not restricted to tight junctions; claudin-7,
for example, is on the basolateral surface of cells in the kidney
tubule epithelium. Many other claudins have large pools of

Table 2. Up regulated claudins in various cancers

protein on the lateral surface distinct from the barrier-forming
TJ strands. The role and organization of extrajunctional claudin
remain unclear. Even more enigmatic is the inclusion in the
pfam0082 family of some subunits of voltage dependent
calcium channels. Cytokines such as tumor necrosis factor
alpha (TNFa) and interferon gamma (IFNy) can modulate
claudin. Moreover, claudins play a significant role in some
autoimmune and hereditary diseases such as inflammatory
bowel disease, hereditary deafness, multiple sclerosis, familial
hypomagnesemia with hypercalciuria and nephrocalcinosis
(FHHNC), diabetic retinopathy etc (31). It seems that not
only tissue specificity but inflammatory and immunological
conditions prevail, and variation of the functions of claudins
may be responsible for a contradictory expression of claudins
in many cancer.

Claudin and Ovarian Cancer

To date, research on claudin in ovarian cancer has been both
on a basic and clinical level. Basic research involing cell line
or animal experiments include a) detection of expression of
many claudins b) exploring the mechanism of gene expression,
methylation status, epigenetic study, influence of gonadotrophin
and metabolic pathways like phospholyration etc. In clinical
research this effort is mainly limited to observation of tissue
expressions of claudin in snap frozen or archival specimen for
diagnosis and targeting by Clostridium perfringens enterotoxin,
lipidoid siRNA etc.

Cancer Claudin gene Expression References
Breast CLDN3 Up 13
CLDN4 Up 13
Hepatocellular carcinoma CLDN10 Up 14
Squamous cell carcinoma CLDN1 Up 15
CLDN4 Up 15
Ovarian CLDN3 Up 16,17, 18, 19
CLDN4 Up 16, 18, 19
CLDN16 Up 20
Pancreatic CLDN4 Up 21,22,23,24
Pancreatic (intraductal papillary mucinous neoplasms) CLDN4 Up 25
CLDN18.2 Up
Prostate CLDN3 Up 26
CLDN4 Up 26
Thyroid papillary cancer CLDN10 Up 27
Endometrial Cancer CLDN4 Up 28
Oesophageal tumour CLDN18.2 Up 29
non-small cell lung cancer: Squamous cell carcinoma CLDN1 Up 30
Adenocarcinoma CLDN4 Up 30
CLDNS5 Up
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1. Important basic researches

Serial analysis of gene expression (SAGE) was used to generate
global gene expression profiles from various ovarian cell lines
and tissues, including primary cancers and ovarian surface
epithelia cells, in archival material and cystadenoma cells (16)
This showed upregulation of claudin-3 and claudin-4 gene
and this was further validated through immunohistochemical
analysis. It was only in the previous year that SAGE had detected
the tag for the Claudin-7 gene 12 times in the tumor cell lines
for the first time, whereas no Claudin-7 tags were found in
the normal breast cultures (32). The earlier group tried to
account for the significance of its upregulation. Although CLDN4
overexpression is well established, the mechanisms responsible
for this abnormal regulation remain unknown. In a study, they
delineated a small region of the CLDN4 promoter critical for its
expression. This region contains two Sp1 sites, both of which
are required for promoter activity. However, because of the
ubiquitous expression of Spl, these sites, although necessary,
are not sufficient to explain the patterns of CLDN4 gene
expression in various ovarian tissues. CLDN4 promoter is further
controlled by epigenetic modifications of the Spl-containing
critical promoter region. Cells that overexpress CLDN4 exhibit
low DNA methylation and high histone H3 acetylation of the
critical CLDN4 promoter region, and the reverse is observed in
cells that do not express CLDN4. Moreover, the CLDN4-negative
cells can be induced to express CLDN4 through treatment
with demethylating and/or acetylating agents. Because CLDN4
is elevated in a large fraction of ovarian cancer, they opined
that the mechanism leading to deregulation may represent
a general pathway in ovarian tumorigenesis and may lead to
novel strategies for therapy and an overall better understanding
of the biology of this disease (33).

In a recent phophorylation study, analyses using PKC inhibitors,
siRNA and immunofluorescence have shown that PKC-epsilon,
an isoform typically expressed in ovarian cancer cells, may be
important in the TPA-mediated claudin-4 phosphorylation and
weakening of the TJs (34). In CLDN3 promoter it was possible
to identify a minimal region containing a Spl site crucial for
its activity (35). In addition, this group found that the CLDN3
promoter is regulated through epigenetic processes as in
CLDN4. Interestingly, in vitro binding experiments, as well as
chip assays show that Spl binds the unmethylated promoter
much more efficiently, providing a mechanism for CLDN3
silencing in non-expressing cells. siRNA-mediated knockdown
of Spl led to a significant decrease of CLDN3 expression at both
the mRNA and protein levels, demonstrating a crucial role for
this transcription factor in the regulation of CLDN3 (36).
Animal experiments from Canada showed that, in the absence
of FSH-R signaling, claudin-3, claudin-4, and claudin-11 are
selectively upregulated, whereas claudin-1 decreases in
ovarian surface epithelium. In vitro experiments using a mouse
ovarian surface epithelial cell line derived from wild-type
females reveal a direct hormonal influence on claudin proteins.
Although recent studies suggest that cell junction proteins
are differentially expressed in ovarian tumors in women, the
etiology of such changes remains unclear. They suggest an
altered hormonal environment resulting from FSH-R loss as a
cause of early changes in tight junction proteins that predispose
the ovary to late-onset tumors that occur with aging (36).

2. Clinical research

a) Diagnosing ovarian cancer, tissue marker

The result of the SAGE study on ovarian cancer was established
in a detailed analysis of CLDN3 and CLDN4 expression in a
panel of ovarian tumors of various subtypes and cell lines.
RNA was obtained from a panel of 39 microdissected epithelial
ovarian tumors of various histological subtypes for real-time
reverse transcription-PCR analysis. In addition, a total of 70
cases of ovarian carcinomas, ovarian cysts, and normal ovarian
epithelium from a tissue array were analyzed and validated by
immunohistochemistry (21).

Affymetrix human genome arrays (U95 series) was utilized to
analyze differences in gene expression of 41,441 known genes
and expressed sequence tags between five pools of normal
ovarian surface epithelial cells (OSE) and 42 epithelial ovarian
cancersof different stages, grades, and histotypes (17). The 3-fold
up-regulated genes were analyzed using recursive descent plot
analysis (RDPA), and the combination of elevated claudin 3 gene
(CLDN3) and elevated VEGF distinguished the cancers from
normal OSE. A combination of CLDN3, of CA125, and MUC1
(mucin-1 transmembrane) stained 99.4% of 158 cancers, and
all of the tumors were detected with a combination of CLDN3,
CA125, MUC1, and VEGF. Thus, a limited number of markers in
combination might identify >99% of epithelial ovarian cancers
despite the heterogeneity of the disease.

Total RNA was extracted and transcription profiling performed
in another experiment (37) using the Eos Hu03, a customized
Affymetrix GeneChip oligonucleotide microarray (Affymetrix,
Santa Clara, CA). The expression patterns of three integral
membrane proteins, discoidin domain receptor 1 (DDR1),
claudin 3 (CLDN3), and epithelial cell adhesion molecule, all of
which are involved in cell adhesion, were evaluated in a cohort
of 158 primary EOC using immunohistochemistry identifying
DDR1 and CLDN3 as new biomarkers of EOC. Two other
DNA microarray affymetrix study results corroborated claudin
3 and 4 gene overexpression in ovarian cancer. They used
Hierarchical clustering of the expression data and Youden’s
misclassification index for each gene marker via pairwise tissue
comparisons respectively (18, 19).

No new claudins were implicated with ovarian cancer in 2005.
The Professor Bast Jr. group, in search of potential markers that
complement expression of CA125 in epithelial ovarian cancer,
included claudin 3 with at least ten other markers at the level
of tissue expression (38).

In 2006 it was substantiated by both Swedish and Italian
groups that both claudin 3 and 4, even though they differ in
expression during ovarian malignant transformation, might be
used as novel markers for ovarian tumours (39,40). In another
experiment, strong expression of claudins 1, 4, and 7 was seen
in benign and malignant epithelial ovarian tumors. Expression
of claudin 5, reported to be mainly present in endothelial cells,
was seen in ovarian epithelial tumors, but with a significantly
lower frequency than claudins 1, 4, and 7. On the contrary, sex-
cord stromal tumors and cysts, such as fibromas/thecomas,
Sertoli-Leydig cell tumors, granulosa cell tumors, and follicular
and luteinized cysts were mainly negative for claudins 1, 4, 5,
and 7 (41). Ovarian/primary peritoneal serous carcinoma (OC/
PPC) and diffuse peritoneal malignant mesothelioma (DMPM)
are highly aggressive tumors. Claudins 3, 4, and 6 overexpression
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was noticed in them (42). Claudin 4 was among few proteins
whose expression profiles correlated with cisplatin resistance
in ovarian cancer cells. Several proteins may be involved in
modulating response to cisplatin and have a potential as markers
of treatment response or treatment targets (43).

Expression of claudin-3 or claudin-7 is specific for
adenocarcinoma and rules out the diagnosis of cells as
mesothelial and the absence of claudin-1 expression excludes
ovarian carcinoma as the possible origin of metastatic
adenocarcinoma. Claudins may, therefore, be of diagnostic
value in biopsy and effusion cytology (44).

Kaplan-Meier survival analysis showed that serous ovarian
adenocarcinoma patients with high CLDN3 expression had a
substantially shorter survival (P=0.027). Multivariate analysis
demonstrated that CLDN3 overexpression is an independent
negative prognostic factor (45). Expression for all cell-junction
proteins with a typical honeycomb-staining pattern in the
serous adenocarcinomas and not Clear-cell and endometrioid
adenocarcinomas prove that Serous adenocarcinomas form
functional TJs in vitro (46).

CLDN-7 transcript was found significantly overexpressed in
both primary and metastatic EOCs compared to normal human
ovarian surface epithelium cell lines (fold change=111.4,
P<0.001) by reverse transcription-polymerase chain reaction,
regardless of the histologic type, the grade of differentiation,
and the pathologic stage of the disease (47). Moreover, a
strong immunoreactivity for CLDN-7 was detected in EOC cells
present in ascites fluids, whereas ascites-derived inflammatory
cells, histiocytes, and reactive mesothelial cells were negative.
With the exception of claudin-4, claudins are upregulated in
OC effusions compared with solid tumors, in agreement with
previous data for cadherins and integrins in this cancer type,
suggesting a prosurvival role for these surface molecules.
Claudin-3 and claudin-7 expression in effusions independently
predicts poor survival in OC (48).

Increased expression of claudin-3 and claudin-4 may contribute
to the aggressive phenotype of endometrial cancer of serous
papillary or clear-cell histology also and suggests their potential
utility as diagnostic biomarkers and possible targets for
therapeutic intervention (28).

b) Targeting claudin for therapy

Clostridium perfringens enterotoxin receptor

The peptide toxin Clostridium perfringens enterotoxin (CPE)
has been shown to bind to claudin-3 and -4, but not to claudin-1
or -2 (49). Claudin-1/claudin-3 chimeric molecules showed
that the second extracellular loop of claudin-3 conferred CPE
sensitivity on L fibroblasts. The second extracellular loop is
the site through which claudin-3 interacts with CPE on the cell
surface.

Claudins 3 and 4 have been described as the low- and high-
affinity receptors, respectively, for the cytotoxic Clostridium
perfringens enterotoxin (CPE) (50). Their sensitivity to CPE
treatment was seen in vitro when 100% (17 of 17) of the
primary ovarian tumors tested overexpressed one or both
CPE receptors by quantitative reverse transcription-PCR. All
ovarian tumors showed a dose-dependent cytotoxic effect to
CPE in vitro. All primary ovarian tumors tested died within 24
hours of exposure to 3.3 microg/mL CPE in vitro. CPE therapy
in SCID mouse xenografts in a highly relevant clinical model

of chemotherapy-resistant freshly explanted human ovarian
cancer (i.e., OVA-1) showed that multiple i.p. administration of
sublethal doses of CPE every 3 days significantly inhibited tumor
growth in 100% of mice harboring 1 week established OVA-1.
Claudin-4 overexpression in epithelial ovarian cancer (EOC)
does not correlate with survival or other clinical endpoints and
was found to be associated with hypomethylation. Claudin-4
overexpression correlates with Rb and C-CPE. Treatment of
EOC cells with C-CPE significantly decreased Rb in a dose-
and claudin-4-dependent noncytotoxic manner. Thus, C-CPE
treatment of EOC cells may lead to altered TJ function induced
cytotoxicity, (51) and hence is a therapeutic measure.

Pan-cancer target

CLDN18.2 is retained on malignant transformation and is
expressed in a significant proportion of primary gastric cancers
and the metastases thereof. In addition, its orthotopic expression
was found in pancreatic, esophageal, ovarian, and lung tumors,
correlating with distinct histologic subtypes. The activation
of CLDN18.2 depends on the binding of the transcription
factor cyclic AMP-responsive element binding protein to its
unmethylated consensus site. Most importantly, it was possible
to raise monoclonal antibodies that bind to CLDN18.2. Its highly
restricted expression pattern in normal tissues, its frequent
ectopic activation in a diversity of human cancers, and the
ability to specifically target this molecule at the cell surface
of tumor cells, qualify CLDN18.2 as a novel, highly attractive
pan-cancer target for the antibody therapy of epithelial tumors
including ovarian cancer (52).

Claudin-3 gene silencing with siRNA

In arecent US study (53), intratumoral injection of lipidoid/CLDN3
siRNA into OVCAR-3 xenografts resulted in dramatic silencing
of CLDNS3, significant reduction in cell proliferation, reduction
in tumor growth, and a significant increase in the number of
apoptotic cells. Intraperitoneal injection of lipidoid-formulated
CLDNB3 siRNA resulted in a substantial reduction in tumor burden
in MISIIR/TAg transgenic mice and mice bearing tumors derived
from mouse ovarian surface epithelial cells. It has been reported
that CLDN3 is expressed at very low levels in several normal
tissues in humans including the lungs, kidneys, breast, uterus,
pancreas, and thyroid. Colon, small bowel, and prostate are the
only normal tissues that show appreciable expression. An i.p.
administration of CLDN3 siRNA formulations may reduce the
concern of adverse effects of silencing CLDN3 in healthy tissues
that reside outside the peritoneum. Lipidoid-formulated CLDN3
siRNA has potential as a therapeutic agent for ovarian cancer.

Disruption of TJs

The C terminus of claudin-3 was seen to be an excellent
substrate for cAMP-dependent protein kinase (PKA) at
threonine 192. Overexpression of the protein containing a
T192D mutation, mimicking the phosphorylated state, resulted
in a decrease in TJ strength in ovarian cancer cell line OVCA433.
This may provide a mechanism for the disruption of TJs in this
cancer causing cytotoxicity (54). Another report showed that
the claudin-expressing ovarian epithelial cells were found to
have increased matrix metalloproteinase-2 (MMP-2) activity
indicating that claudin-mediated increased invasion might be
mediated through the activation of MMP proteins. However,



J Turkish-German Gynecol Assoc 2010; 11: 48-54

Bose et al.
Claudin and ovarian cancer 53

siRNA inactivation of claudins in ovarian cancer cell lines did
not have a significant effect on the high endogenous MMP-2
activity present in these cells, showing that malignant cells have
alternative or additional pathways to fully activate MMP-2 (55).

Claudin crosstalk

Gene expression mediated by the promoter of claudin-2 may be
regulated by factors involved in Wnt signaling (56). Moreover, a
functional crosstalk between Wnt signaling and transcriptional
activation related to caudal-related homeobox (Cdx) proteins
could be demonstrated in the regulation of claudin-2 promoter-
mediated gene expression.

Although formed by different molecules, tight junctions (TJs)
and adherens junctions (AJs) are functionally and structurally
linked, but the signalling pathways behind this interaction are
unknown. A cell-specific mechanism of crosstalk between these
two types of structure was shown when endothelial VE-cadherin
at AJs upregulated the gene encoding the TJ adhesive protein
claudin-5 (57). This effect required the release of the inhibitory
activity of forkhead box factor FoxOl and the Tcf-4-beta-
catenin transcriptional repressor complex. Vascular endothelial
(VE)-cadherin acts by inducing the phosphorylation of FoxO1
through Akt activation and by limiting the translocation of beta-
catenin to the nucleus. These results offer a molecular basis
for the link between AJs and TJs and explain why VE-cadherin
inhibition may cause a marked increase in permeability. These
findings might have bearing in ovarian cancer.

Conclusion

Unusual expression patterns of claudins suggest an utility for
detection, diagnosis, and treatment of drug-resistant cancers.
Hopefully, new experiments will pave the way for proper
utilization of knowledge already gathered to the benefit of
advancement in management of many diseases, including
ovarian cancer. However, clinical trials will be required to
establish these potentials. Until then, the interesting nature
of the subject, and need for basic and clinical research on
claudins cannot be overemphasized as claudin is likely to
remain valuable for providing important insights into normal
and neoplastic cellular physiology. The paradox of the findings
has to be solved, and diagnosis and targeting has to be
established in future.
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Pregnancy achieved by transfer of thawed day 3
embryos that had been frozen after assisted hatching:
a case report

Parsiyel zona disseksiyonu sonras: dondurulmus 3. glin embryo transferindeki
basar:l gebelik: olgu sunumu
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Endocrinology Ivf Unit, Adana, Turkey

Abstract

Ozet

Assisted Hatching (AH) is performed to increase implantation rates
in assisted reproductive techniques, especially recurrent implantation
failure and older age group. AH can be performed to four different
techniques as laser, mechanical, enzymatic, chemical methods. In
the literature, there is limited data about embryo freezing after AH.
Herein, a successful pregnancy, which was achieved by transfer of
thawed 3rd day embryos that had been frozen after AH, is presented.
(J Turkish-German Gynecol Assoc 2010; 11: 55-7)
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Parsiyel Zona Disseksiyonu (PZD), yardimci Ureme tekniklerinde
implantasyonu artirmak amaciyla 6zellikle tekrarlayan implantasyon
basarisizhklarinda ve ileri yas IVF/ICSI sikluslarinda gebelik oranini ar-
tirmak amaciyla uygulanmaktadir. PZD lazer, mekanik, enzimatik ve
kimyasal olarak farklh metodlarla uygulanmaktadir. PZD sonrasi emb-
ryo dondurmaile ilgili bilgiler literattirde sinirhdir. PZD sonrasi dondu-
rulmus 3. giin embryolarin, ¢éziilmesi sonrasi transferinde saglanan
gebelik, bir olgu olarak sunulmustur.

(J Turkish-German Gynecol Assoc 2010; 11: 55-7)

Anahtar kelimeler: Parsiyel Zona Disseksiyonu, Embryo Cozme, IVF
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Introduction

The clinical application of assisted hatching (AH) has been
proposed as one approach toward the enhancement of
implantation and pregnancy rates following in vitro fertilization
(IVF). Investigators postulated that the opening of the zona might
enhance the subsequent hatching process. Assisted hatching
may be clinically useful in patients with a poor prognosis,
including those with 2 failed IVF cycles and poor embryo quality
and older women (38 years of age) (1-2). The assisted hatching
procedure is generally performed on day 3 after fertilization
using various methods. These include the creation of an opening
in the zona either by drilling with acidified Tyrode’s solution
(3, 4), PZD (partiall zona dissection) with a glass microneedle
(Figure 1) (5), laser photoablation (6). In the literature, there
is limited data about embryo freezing after AH. Herein, a
successful pregnancy achieved by transfer of thawed 3 day
embryos that had been frozen after AH, is presented.

Case

A 24 year-old GO, PO woman was admitted to the Baskent
University Department of Obstetrics and Gynecology, Division

of Reproductive Medicine and IVF Unit with 6 years infertility.
On the assessment of the patient; the basal ultrasonographic
findings showed that bilateral ovaries had 5-6 antral follicles,
third day hormonal parameters were within the normal
range (FSH: 5.4 IU/ml, LH: 4.3 IU/ml, E2: 35 pg/ml). For the
evaluation of the endometrial cavity, sonohysterography has
been performed which has revealed regular endometrium.
Her hysterosalpingography revealed a normal uterus with
bilateral patent tubes. Sperm analysis was as follows: sperm
count: 1.200.000/ml (2 ml) and motility A: 0%, B:5%, C: 5% D:
0%. Another 3 sperm analyses were similar.

The patient was scheduled to the IVF/ICSI program with
the diagnosis of severe oligoasthenospermia. Ovarian down
regulation was initiated with daily leuprolide acetate 1
mg (Lucrin, Abbott, France), beginning on the 2st day
of the preceding menstruation. After ovarian suppression
was achieved, the dose was then reduced to 0,5 mg and
ovarian stimulation was started using 150 IU of recombinant
FSH (Gonal-F, Serono, Randolph, MA, USA) which was
increased on the 5" day of stimulation to 225 IU. On the 10"
day of stimulation she received 10000 IU of hCG. She had
transvaginal oocyte retrieval of 8 oocytes of which 8 were
mature, and underwent ICSI resulting in 6 cleaving embryos.
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Figure 1. Representative Pictures of Assisted Hatching Proce-
dures

Seventy-two hours after oocyte retrieval, the patient was
called for embryo transfer. Three embryos were selected for
transfer. During embryo selection, all embryos had thicker zona
pellucida and poor embryo quality. Thereafter, assisted hatching
was performed mechanically via inverted microscope with a
micromanuplator before the transfer. While cervical mucus
cleaning was being performed, pelvic ultrasonography showed
endometrial fluid. Before embryo transfer, transfer catheter was
inserted into the uterine cavity to aspirate endometrial fluid,
which was purulent. Endometrial purulent fluid was cultured.
Embryo transfer was postponed and embryos which assisted
hatching had been performed were frozen via slow freezing.
The patient was hospitalized for antibiotic therapy. Gentamycine
2 mg/kg loading dose and 1,5 mg/kg maintenance dose together
with clindamycine 900 mg tid were administered to the patient.
Before antibiotics, the patient had pelvic discomfort which had
been assumed to be due to oocyte retrieval. The patient’s pelvic
pain was relieved and her CRP and leucocytosis regressed to
the normal range after antibiotherapy. Interestingly, the patient
had no fever. She was discharged with oral metranidazole 500
mg bid with doxycycline 200 mg bid for two weeks.

Two months later, she was prepared for the thawing cycle, with
ovarian down regulation starting with daily leuprolide acetate
1 mg (Lucrin, Abbott, France), beginning on the 21 day of
the preceding menstruation. The endometrium was prepared
with 2 mg/d estradiol valerate (Cyclo-Progynova tb, SCHERING)

together with a transdermal patch containing 100ugr estradiol
(Estraderm TTS, Novartis). The endometrial pattern was
monitored with serial ultrasonography. After support with
progesterone to the endometrium (Progestan kapsul, Kogak
Farma), on the 16" day of the cycle, 3 embryos which had not
degenerated were thawed. After embryo transfer, the luteal
phase was supported by intravaginal 90 mg progesterone
daily (Crinone 8% gel, Serono). 10 days after transfer, the first
p HCG was 80 IU and doubling of hCG was observed 2 days
later. Pregnancy was confirmed by visualization of single fetal
cardiac activity appropriate to 6 weeks of gestation. The patient
was delivered via caesarian section at the end of 32 weeks due
to severe preeclampsia. A 1950 gr male baby was born with a
10 APGAR score. The patient was discharged on the second
post-operative day. The newborn was discharged 15 days after
admission to the neonatal intensive care unit.

Discussion

The assisted hatching procedure is generally performed on day
3 after fertilization using various methods with similar success
rates (7). Transfer of frozen-thawed blastocysts which underwent
quarter laser-assisted hatching on day 3 of the cleaving stage
before freezing was previously reported in the literature (8).
Herein, we presented the first case report of a successful
pregnancy achieved by transfer of thawed day 3 embryos that
had been frozen after AH. In this case, we performed AH to 3
selected embryos due to poor embryo quality and thick zona
pellucida. Endometrial fluid visualized through ultrasonography
during ovarian stimulation in IVF cycles impairs the outcome
(9). On the day of embryo transfer, pelvic ultrasonography
revealed a collection of endometrial fluid with absence of any
symptoms of pelvic inflammatory disease. After endometrial
aspiration, the presence of purulent endometrial fluid obligated
us to freeze the selected poor embryos on which AH had already
been performed. Although we hesitated to freeze day 3 embryos
on which AH had been performed due to the risk of embryo
degeneration of freezing and scarce literature, a relative good
quality of thawed embryos and a successful pregnancy after
thawing cycle was optimizing and interesting.

The assisted hatching procedure may be associated with
specific complications independent of the IVF procedure itself,
including lethal damage to the embryo and damage to individual
blastomeres, with reduction of embryo viability. In addition,
artificial manipulation of the zona pellucida has been associated
with an increased risk of monozygotic twinning (10, 11).

This case shows that AH might have no risk for embryos if
freezing is planned or obligated. The implantation and success
of transfer of frozen-thawed day 3 embryos on which AH had
been performed could be debated, whereas, this case report
might open a horizon for further considerations.
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Angiomyxoma: a rare tumor of the umbilical cord

Anjiyomiksoma: Umbilikal kordun nadir bir tiimaorti
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Abstract

Ozet

Tumors of the umbilical cord are rare anomalies and should be consi-
dered when using prenatal ultrasound for detection of cystic lesions.
Differential diagnosis of umbilical cord tumors should comprise um-
bilical cord teratoma, hemangioma and angiomyxoma. It can also be
an umbilical cord polyp, umbilical cord cyst, hernia into the cord and
omphalocele, which are mostly isolated findings, except omphaloce-
le. Angiomyxoma is a rare tumor of the umbilical cord and is associ-
ated with incresaed perinatal morbidity and mortality. We present a
22-year-old woman with a large umbilical cord tumor who underwent
a caesarean section. As in our case, neither chromosomal aberrati-
ons nor elevated alphafetoprotein were found after amniocentesis or
chordocentesis. Macroscopical and microscopical pathological exa-
minations of the mass after delivery revealed an angiomyxoma with
cystic degenerations in myxoid stroma.

(J Turkish-German Gynecol Assoc 2010; 11: 58-60)
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Umbilikal kord tumérleri nadir anomalilerdir ve kistik lezyonlann
arastinlmas: igin prenatal ultrason kullanildiginda dustndlmelidir.
Umbilikal kord timédrlerinin ayirici tanist umbilikal kord teratomlart,
hemanjiyoma ve anjiyomiksomalan kapsamahdir. Ayrica omfalosel
disinda ¢ogunlukla izole bulgular olarak izlenen umbilikal kord polipi,
umbilikal kord Kisti, kord icine herniasyon ve omfalosel olabilir. Anji-
yomiksoma, umbilikal kordun nadir bir tuméradur ve artmis perinatal
morbidite ve mortaliteyle iliskili bulunmustur. 22 yasinda sezaryan ile
dogum yapan genis umbilikal kord timérd olan olgu sunumu yapil-
maktadir. Olgumuzda oldugu gibi, umbilikal kord timéorlerinde am-
niyosentez veya kordosentez ile kromozomal bozukluk veya yiiksek
alfafetoprotein degerleri bulunmayabilir. Dogumdan sonra kitlenin
mikroskopik ve makroskopik patolojik incelemesinde miksoid stro-
mada kistik dejenerasyon ile birlikte anjiyomiksoma izlenmistir.

(J Turkish-German Gynecol Assoc 2010; 11: 58-60)
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Introduction

A tumor of the umbilical cord is a rare event that can be
diagnosed prenatally by ultrasound examination. Only two
true tumors ocur in the umbilical cord: angiomas and, more
rarely, teratomas. Angiomyxoma is associated with increased
perinatal morbidity and mortality. However, the management
of these pregnancies in the third trimester is not clearly
defined. Close follow-up is needed because some of the
fetuses and newborns have fatal outcomes.

We present a 22-year-old woman with a large umbilical cord
tumor who underwent a caesarean section. Serial ultrasound
examinations showed an increase in the size of the mass
without deterioration of the fetal condition. Macroscopical and
microscopical pathological examinations of the mass after
delivery revealed an angiomyxoma with cystic degenerations
in myxoid stroma. Therefore, these rare umbilical cord tumors
should be considered when using prenatal ultrasound for
detection of cystic lesions of umbilical cord.

Case report

A 22-year-old woman, gravida 1 para 0, was referred to
our clinics for routine prenatal assessment at 24 weeks

of gestation. Detailed ultrasound examination showed a
single live anatomically normal fetus. The pregnancy was
uncomplicated regarding maternal health problems, vaginal
bleedingorexposuretoteratogens exceptthatshe had epileptic
seizures. Because of this, she was using Trileptal treatment per
oral. She and her 23-year-old nonconsanguineous spouse had
an unremarkable family history. The fetal movements were
normal and assesment demonstrated growth parameters
appropriate for the gestational age and amnion fluid index
was normal. The placenta was located at the right on the
fundus. Ultrasound examination demonstrated a mass arising
from the umbilical cord (Figure 1). This abnormal structure
was heterogenous and composed of solid and cystic areas
(Figure 2). The diameter was about 5 cm. On high-resolution
ultrasound and color Doppler examination, one venous and
two arterial structures were observed and Doppler indexes
of umbilical arteries were normal (Figure 3). The fetal
abdomen wall was intact. Chordocentesis and fetal magnetic
resonance imaging were advised. At 25 weeks of gestation,
chordocentesis was performed. It revealed a normal 46, XX
karyotype. Magnetic resonance imaging (MRI) demonstrated
a non-homogenous lesion that was clearly demarcated and
located on the fundus associated with the umbilical cord and
measuring about 6x5 cm in diameter. It was thought to be
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either an angiomyxoma or hemangioma which were tumors
arising from the umbilical cord.

Sequential ultrasound examination from 25 weeks to the end
of pregnancy demonstrated progressive expansion of the mass.
The fetal growth pattern remained normal.

At 38 weeks of gestation, a girl was delivered by caeserean
section weighing 3100 gram with a length of 49 cm. Neither
dysmorphism nor external malformation was observed. In
the formaldehyde solution, an umbilical cord tumor of 3.5
cm was attached to the abdominal wall in a normal position.
Macroscopical and microscopical pathological examinations
of the mass after delivery revealed an angiomyxoma with
cystic degenerations in myxoid stroma (Figure 4, 5). On the
umbilical cord wall, green gelatinous and white myxoid areas
were seen. On microscopic examination, one venous and one
arterial structure was observed instead of one venous and two
arterial structure. Around these vessels, there was expanded
and degenerated myxoid stroma. The macroscopical and
microscopical placental examination revealed no abnormality.
The placenta weighed 272 grams and measured 9.5x6x3.5 cm.
There were no clinical findings other than the umbilical tumor.
The infant was discharged from hospital in a stable condition.
At present, after 5 months, the infant is in good health.

Discussion

Tumors of the umbilical cord are rare anomalies and should
be considered when using prenatal ultrasound for detection
of cystic lesions. Nodular bulges of the umbilical cord are rare
entities of polymorphous presentation that can be detected
prenatally by ultrasound examination. The clinical significance
common to all anomalies is determined by their size, which can
potentially cause vascular compromise and affect fetal growth.
After birth, referral of the newborn to a pediatric surgery clinic
for revision and correction is mandatory, but not an emergency,
because there may be an abdominal wall defect or any other
anomalies simultaneously.

Differential diagnosis of umbilical cord tumors should comprise
umbilical cord teratoma, hemangioma and angiomyxoma. It
can also be an umbilical cord polyp, umbilical cord cyst, hernia
into the cord and omphalocele, which are mostly isolated
findings, except for omphalocele (1).

Umbilical cord teratomas have a very polymorphic presentation.
They are observed along the whole length of the cord. They are
frequently covered with skin and can be solid and cystic. At
the histological level, there are tissues from the three germinal
layers. Associated anomalies can be observed in nearly half
of the cases. Despite the large volume of some tumors, few
obstetrical complications have been reported (2).

With advancing technology and use of ultrasound and maternal
serum alphafetoprotein evaluation in the second trimester, it
may be possible to diagnose hemangiomas of the umbilical
cord in early gestation. The umbilical cord hemangiomas
consist of an angiomatous nodule encompassed by edema
and myxomatous degeneration of Wharton’s jelly. They are
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Figure 5. White myxoid areas on the macroscopic section of the
umblical cord

located toward the placental end of the cord. These tumors
originate from the umbilical artey, rarely from the vein or both.
Morbidity and mortality rate of umbilical cord hemangiomas
have been reported to be about 35% (3). They are attributed
to the presence of coexisting factors, such as non-immune
hidrops fetalis, intrauterine growth retardation, severe fetal
hemorrhage and intrauterine fetal death as well as maternal
obstetrical complications. To avoid the intrauterine and

postnatal complications, an early diagnosis of umbilical cord
hemangioma is necessary. A close follow-up by ultrasound
examination and color Doppler is recommended to elucidate
the nature of placental masses (4, 5).

Angiomyxoma is a rare tumor of the umbilical cord and is
associated with increased perinatal morbidity and mortality.
Therefore, it should be considered when using prenatal
ultrasound for detection of cystic lesion. Color Doppler imaging
can easily detect perfusion through the umbilical vessels (6), so
using high-resolution ultrasound and color Doppler, the umbilical
cord tumor can be suspected to be an angiomyxoma without
malformations in the fetus. As in our case, neither chromosomal
aberrations nor elevated alphafetoprotein were found after
amniocentesis or chordocentesis (7). Fetal MRI may be advised
to diagnose any other associated anomalies. In our case, fetal
MRI demonstrated an exact lesion about the umbilical cord.
On pathologic examinations, an angiomyxoma of the umbilical
cord with massive degeneration of Wharton's jelly was revealed
(8). This tumor can allow uncomplicated spontaneous vaginal
delivery (9). However, we performed a caeserean section
because of the size of the umbilical mass. Rarely, umbilical cord
tumor is recognized in a macerated stillbirth (10). Therefore,
prenatal ultrasound and Doppler ultrasound should be used for
detection of umbilical cord tumors.
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First-trimester ultrasonography revealed a
gestational sac featuring cystic spaces and no
visible embryo: a case of trisomy 7

[k trimester ultrasonografide kistik alanlar iceren, embriyo gériilmeyen
gebelik kesesi: Bir trizomi 7 olgusu
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Abstract

Ozet

Ultrasound examination in early pregnancy has steadily gained im-
portance and is now routine for most women in the first trimester.
The sonographic features of early trisomy 7 pregnancies are not well
characterized.

We present a case of trisomy 7 in which early pregnancy ultrasound re-
vealed a gestational sac featuring cystic spaces and no visible embryo.
Based on comparison with a previously reported case of trisomy 7
featuring a multicystic anembryonic gestational sac we suggest that
this ultrasonographic finding may be a sign of trisomy 7.

(J Turkish-German Gynecol Assoc 2010; 11: 61-2)

Key words: Trisomy 7, ultrasonography, early pregnancy failure
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Erken gebelikte ultrasonografi muayenesi gittikge 6nem kazanmistir ve
su anda birgcok gebeligin birinci trimesterinde rutin uygulanmaktadir. Tri-
zomi 7 olgulannin erken ultrasonografik 6zellikleri tam belirlenmemistir.
Burada erken gebelik ultrasonografisinde kistik alanlan olan bir gebelik
kesesinde embriyonun gorilmedigi bir trizomi 7 olgusunu sunuyoruz.
Daha 6nce rapor edilmis olan bir trizomi 7 olgusundaki multikistik
anembriyonik gestasyonel kese tanisini da g6z 6éniine alarak bu ultra-
sonografik bulgunun trizomi 7 belirteci olabilecegini éneriyoruz.

(J Turkish-German Gynecol Assoc 2010; 11: 61-2)

Anahtar kelimeler: Trizomi 7, ultrasonografi, erken gebelik kaybi

Gelig Tarihi: 17 Haziran 2009 Kabul Tarihi: 03 Eylul 2009

Introduction

Ultrasound examination in early pregnancy is now routine
for most women in the first trimester. Determination of
whether some specific karyotype abnormalities are linked
with distinct ultrasonographic findings is gaining importance.

Case report

A 23-year-old primigravida woman was admitted to the
obstetrics unit of our hospital at 7 weeks 6 days of gestation
with the complaint of vaginal bleeding. The woman and
her husband were both healthy, the marriage was not
consanguineous, and there was no family history of congenital
malformations. Six days prior to presentation, the patient had
been examined at another hospital for menstrual delay. At
that time her blood beta-human chorionic gonadotropin
(B-hCG) level was 9740 IU/mL. Transvaginal ultrasound
showed a single intrauterine gestational sac containing a yolk
sac but no fetal pole. Our ultrasonographic examination at 7

weeks 6 days of gestation showed a large gestational sac of
mean diameter 38 mm, three cystic spaces in the chorionic
sac (one cyst inside another, and a third tangent to these),
and no visible embryo (Figure 1). The chorion appeared
normal. There was no solid component in the gestational sac.
The patient was diagnosed with anembryonic pregnancy.
Two days later the pregnancy was terminated using the
Carmen aspiration method, and two samples of the evacuated
tissues were collected: one that appeared to be chorionic
villi (specimen 1) and one that resembled endometrium
(specimen 2). These were sent for chromosome analysis. Two
weeks after termination, ultrasonography showed a normal
central endometrial echo and blood testing revealed p-hCG
of 3 IU/mL. The karyotyping results were 47,XX,+7 (specimen
1) (Figure 2) and 46,XX (specimen 2). The family refused any
further investigation and it was thus impossible to perform
molecular analyses to rule out maternal contamination.
During genetic counseling, the parents were informed about
the detected abnormality and prenatal diagnostic tests were
recommended for any future pregnancies.
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Figure 1. Ultrasonographic examination at 7 weeks 6 days of
gestation showed a large gestational sac, three cystic spaces
inside the chorionic sac, and no visible embryo
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Figure 2. Representative karyotype from specimen 1, showing
complete trisomy of chromosome 7

Discussion

Research indicates that nearly 40% of early pregnancies result
in miscarriage, and many authors have investigated the role of
chromosomal abnormalities in these embryonic losses (1). One
such study looked at 144 spontaneous abortions through direct
sampling of chorionic villi (2). The authors found that 100 (70%)
of these specimens had abnormal chromosomes, and 64%
of those 100 were autosomal trisomies. Two trials examined
the correlation between karyotype and ultrasound findings in
patients with failed early pregnancy. Goldstein et al. studied 102
women with ultrasound diagnosis of early pregnancy failure and
found that 44 of these pregnancies (43%) featured abnormal
karyotypes (3). Thirty-three (75%) of the 44 were trisomy cases.
Coulam et al. examined 137 spontaneous abortions and found
86 (63%) cases with abnormal karyotypes (68 aneuploidies and
18 polyploidies) (4). Neither of these papers reported a case of
trisomy 7. Both sets of authors concluded that ultrasonographic
findings cannot predict karyotype in cases of spontaneous
abortion, but they called for further studies to determine
whether some specific karyotype abnormalities are linked with
distinct ultrasonographic findings.

The second specimen from our patient appeared to be
endometrium, and the karyotype for this tissue was 46 XX.
Examination of tissue from curettage for reliable separation
of chorionic villi from decidua was initially proposed on a
clinical basis. This method allows a portion of chorionic villi
to be distinguished from maternal decidua and was submitted
separately for chromosomal analysis (3).

Four percent to 10% of all trisomy cases are trisomy 7, and
this abnormality is generally considered to be lethal during
embryogenesis. Trisomy 7 is usually detected by chorionic
villus sampling due to confined placental mosaicism in an

ultrasonographically normal pregnancy and the outcome is
normal, without intrauterine fetal growth retardation (5). Almost
all surviving children are mosaics and exhibit variable and
nonspecific clinical features. A patient with typical Potter syndrome
and full trisomy 7 was described in 1980 by Yunis et al. (6). Biri
and colleagues presented a case of double aneuploidy, namely,
trisomy 7 and X mosaicism, with characteristic features of Potter
syndrome (7). The fetus survived in utero until the 32" week of
gestation. The same authors also noted four previously reported
cases of trisomy 7 that survived into the third trimester and all of
these exhibited features indicative of the Potter sequence.

The sonographic features of early trisomy 7 pregnancies are not
well characterized. A case similar to ours was reported in 2001
by Ojha et al. (8). In that instance, ultrasonography at 8 weeks
and 1 day gestation showed a heterogeneous multicystic mass
with no visible embryo, and karyotyping revealed trisomy 7.
The cystic appearance of that abnormal pregnancy is almost
identical to what we observed in our patient. Our literature
search revealed no other reports of the sonographic features
of full trisomy 7 pregnancies. Based on this comparison
with a previously reported case of trisomy 7 featuring a
multicystic anembryonic gestational sac, we suggest that this
ultrasonographic finding may be a sign of trisomy 7.

Women and couples who experience failed pregnancy need more
detailed information about the reasons for the failure. In each case
itis essential to assess the various causes of miscarriage. Detection
of a chromosomal aberration provides a definitive diagnosis and
eliminates the need for any further investigation. The ability to
identify specific ultrasonographic findings that may predict abnor-
mal karyotypes is extremely valuable and is gaining importance.
Our case suggests that there may, indeed, be certain characteristic
features of trisomy 7 detectable on ultrasound in early pregnancy.
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Hydatid cyst of ovary- a rare entity

Overin hidatik kisti- nadir bir durum
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Abstract

Ozet

Hydatid disease is a zoonosis caused by the larval stage of Echinococ-
cus granulosus. It is prevalent in areas where livestock is raised in
association with dogs. Humans are the accidental intermediate host.
Primary peritoneal echinococcosis is a rarely observed clinical condi-
tion. We report a case of peritoneal hydatid cyst diagnosed inciden-
tally during an operation performed for suspected ovarian cyst.

(J Turkish-German Gynecol Assoc 2010; 11: 63-4)

Key words: Hydatid cyst, ovary, echinococcosis
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Hidatik kist Echinococcus granulosus’un larva evresinin neden oldu-
gu bir zoonozdur. Hayvanlann képeklerle birlikte yetistirildigi bolgeler-
de siktir. Insanlar rastlantisal ara konaktirlar. Primer peritoneal echino-
coccosis nadir gorilen bir klink durumdur. Burada over Kisti stiphesi
ile operasyona alinan bir olguda rastlantisal olarak tan1 konulan bir
peritoneal hidatik kist olgusunu sunuyoruz.

(J Turkish-German Gynecol Assoc 2010; 11: 63-4)

Anahtar kelimeler: Hidatik kist, over, echinococcosis

Gelig Tarihi: 25 Nisan 2009 Kabul Tarihi: 01 Temmuz 2009

Introduction

Echinococcosis of the ovary is a rare condition. It was
found incidentally during laparotomy for an ovarian tumor.
Operative and post-operative management of such a case is
presented.

Case Report

A 30 yr old patient, P4, presented with amenorrhea of 3
months, intermittent bleeding P/V for 6 weeks and an
abdominal mass for 8 weeks without pain in the lower
abdomen or significant loss of weight. There was no alteration
of bladder or bowel habits. Her past menstrual history
was normal. Clinical examination revealed a large smooth
surfaced mass (24>%20 cm) arising from the pelvis with
restricted mobility. There was no evidence of free fluid in the
peritoneal cavity. Uterus was not delineated and adnexae
could not be palpated on P/V examination. Urine pregnancy
test was negative and laboratory investigations revealed mild
neutrophilic leucocytosis, normal liver and kidney functions
with normal serum CA-125. Ultrasound (USG) of the whole
abdomen revealed a huge multiloculated mass occupying the
pelvis with internal debris. The ovaries were not visualized.
The right ureter was mildly dilated. The liver, spleen and
kidneys showed a normal echo pattern. Ultrasound did not
detect free fluid within the abdomen.

Exploratory laparotomy was performed and a huge cystic
mass (measuring 20 x 30cm approximately) was seen arising
from the pelvis (Fig 1). Uterus, left tube and left ovary appeared
normal. Right ovary could not be identified separately. The

mass was excised and another large cystic mass was seen
occupying the pouch of Douglas. After opening the thick walled
cyst, multiple cystic masses emerged (Fig 2). The cyst wall
was completely dissected out. Subsequently hysterectomy
with left salpingo-oophorectomy was performed. Peritoneal
lavage was performed and a tube drain was placed in the cul
de sac before abdominal closure. Post operative antibiotics
and steroids were given and the recovery was uneventful
excepting mild haematuria (macroscopic) for 3 days. Post
surgery it was revealed that there was no history of contact
with dogs. Albendazole (400 mg) was given twice daily for

laparotomy and removed intact
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Figure 2. Multiple cystic masses emerging from the cyst in the
pouch of Douglas

four weeks. Histopathology confirmed it to be hydatid disease.
The patient was followed up thrice in the preceding 6 months.
Abdominal USG, computerized tomography (CT) of the thorax
and brain and liver function test (LFT) have been performed at
each follow up visit. As yet there is no evidence of recurrence.

Discussion

The ovary is a rare primary target organ for hydatid disease.
Hydatid disease is prevalent in areas where livestock is raised in
association with dogs. It is found mostly in Australia, Argentina,
Chile, Africa, eastern Europe, Middle East, New Zealand and
Mediterranean region, particularly Lebanon and Greece (1).
The organs most commonly involved in hydatid disease are the
liver and lungs (2). Most of the cases of ovarian hydatidosis are
diagnosed peroperatively. We also performed laparotomy in
this case with an idea of encountering a multilocular ovarian
cyst. Owing to its multilocular cystic appearance, a hydatid
cyst may not be differentiated from ovarian lesions with septal
structures such as cystadenoma (3) or cystic ovarian teratoma
(with intracystic floating globules). The overall prevalence of
peritoneal involvement in cases of abdominal hydatid disease
is approximately 13% (1). Hydatid cyst has three layers -
pericyst, germinal layer and laminated membrane. A thick
pericyst is present in the liver & spleen but it is extremely thin
in a peritoneal hydatid cyst. Hydatid cysts expand slowly and
asymptomatically, and thus, may be large at presentation (4).
Pain is the most common symptom of hydatid disease, but this
was absentin our case. Fever supervenes in secondary infection
and intraperitoneal rupture causes severe allergic reactions.
Jaundice might develop in hepatic hydatid cysts when there is
intrabiliary rupture (4). USG is a cost effective imaging modality
but when available, CT scan is superior owing to its higher
sensitivity (5). Serologic tests are very useful in confirming a
diagnosis and usually involve a screening test such as Enzyme
immunoassay or Indirect hemagglutination followed, if positive,
by a confirmatory assay such as Immunoblot or Gel diffusion.
Sensitivity varies from 60-90% depending on the characteristics
ofthe case. False positive reactions may occur with cysticercosis,

although disease presentation should prevent confusion (6).
Fine needle aspiration cytology (FNAC) may help in establishing
the diagnosis of a cystic pelvic mass. FNAC of hydatid cyst
was thought to cause severe anaphylactic reactions. However,
reported incidence of anaphylactic reactions was very low
(7). FNAC was not done in our case as we were suspecting an
ovarian tumor. Surgery remains the mainstay of treatment for
hydatid disease of the peritoneal cavity (4). Albendazole may be
given both preoperatively and postoperatively. It softens the cysts
and facilitates removal during the operation and also prevents
recurrence after the operation. The dose duration is five days
before to one month after the operation. The other alternative
is PAIR therapy (puncture, aspiration, injection, re-aspiration)
with concomitant chemotherapy. The efficacy of sole medical
therapy is limited. Antihelminthics work best when prescribed
for small, unilocular, hydatid cysts. Successful treatment for
such cases has been reported in up to 40% of cases. In PAIR
therapy, ultrasound-guided percutaneous aspiration of cysts is
carried out, followed by injection of protoscolicidal substances
(such as, 20% sodium chloride solution, 95% ethanol or
betadine solution). The solution is left on for a contact period
of a minimum of 15 minutes and then re-aspiration of the fluid
cyst content is performed. The indications of PAIR therapy
are: (1) large, multiple cysts of the liver, spleen, kidney and
bones; (2) inoperable cases; and (3) relapses after surgery. The
contraindications are lung cysts and communicating cysts (4).
Asymptomatic small cysts may be treated with anthelmintics
but large and symptomatic cysts should be treated surgically to
avoid complications (4). The goals of surgery are to remove all
the cysts and to prevent spillage of cyst fluid (4). In extrahepatic
hydatids the pericyst is very thin and hence the cyst can be
dissected and excised fully along with the pericyst (4). Following
surgery, the reported recurrence rate is approximately 2% and
survival rate is 95% (4). Postoperative long term follow-up is
essential. Early postoperative imaging provides a baseline for
long term follow-up.
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Misoprostol for termination of pregnancy-can it
precipitate a seizure in a well controlled secondary
epileptic tuberculoma patient?

Gebelik sonlandirmasinda misoprostol- iyi kontrol edilen bir epileptik
tuberkiilomda epilepsi nébetini tetikleyebilir mi?
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Abstract

Ozet

A 35 year woman G2P0A1LO at 16 weeks period of gestation, under-
went termination of pregnancy for a fetus having a large lumbosa-
cral meningomyelocele and Arnold chairi [I malformation. She was a
known treated case of tuberculoma of the brain who was not on any
antiepileptics, and had been seizure free for the past two years. She
developed two episodes of seizures precipitated during pregnancy
termination with misoprostol. She received intravenous diazepam
and phenytoin and was safely discharged home after she aborted.

(J Turkish-German Gynecol Assoc 2010; 11: 65-6)

Key words: Seizure, misoprostol, termination of pregnancy

Received: 9 June, 2009 Accepted: 27 August, 2009

Otuz-bes yasinda, G2P0OA1YO0 olan bir 16 haftahk gebeye genis bir me-
ningomyelosel ve Arnold Chairi Tip I malformasyonlu fetus nedeniy-
le gebelik terminasyonu uygulandi. Beyinde tuberkilom tanisi almis
olan hasta antiepileptik kullanmiyordu ve son iki yildir epilepsi atagi
yasamamisti. Misoprostol ile gebelik terminasyonu uygulanirken iki
kez epileptik nébet olustu. intravendz diazepam ve fenitoin ile tedavi
edilen hasta abort ettikten sonra sorunsuz olarak taburcu edildi.

(J Turkish-German Gynecol Assoc 2010; 11: 65-6)

Anahtar kelimeler: Epilepsi, misoprostol, gebelik terminasyonu
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Introduction

Misoprostol, a synthetic prostaglandin E1 analogue, is an
important drug in obstetrics and gynecology because of its
abortificient, uterotonic and cervical-ripening effects (1). The
side effects are dose-related, usually transient, and well toler-
ated. Misoprostol in animal studies has been shown to lower
the threshold for convulsions and provoke convulsions with
a subconvulsive dose of pentilenetetrazol (PTZ) (2). Cumula-
tive total daily doses of 1600 ug have been tolerated with only
mild gastrointestinal discomfort. In animals, the acute toxic
effects include sedation, tremor, fever, convulsions, dyspnea,
diarrhea, hypotension or bradycardia (3).

Pregnancy does not affect the frequency of seizures. Women
who have been seizure free and adequately controlled
for many years are unlikely to have seizures during preg-
nancy. Antiepileptics may be discontinued in women who
wish to conceive and have been seizure free for more than
2 years. The risk of recurrence is 40% by 2 years after drug
withdrawal (4).

We present a case of second trimester medical termination of
pregnancy induced with misoprostol in a secondary epileptic
patient with healed tuberculoma of brain, who had been
seizure free for the past two years not on antiepileptic drug.

Case

A 35 year pregnant woman, a G,P A L, came to the outpatient
department following a level Il Ultrasound done at 16 weeks
showing a large meningocele in the fetal lumbosacral spine,
focal kyphoscoliosis, and Arnold chairi 1| malformation (“lemon
sign” and “banana sign” positive) with bilateral club foot. This
was a spontaneous conception; she was not on any antiepi-
leptic drugs. Her triple screen carried out at 15 weeks revealed
Down’s risk of 1 in 1,900 and neural tube defect risk of 1 in 180.
She was counseled about the poor prognosis for the fetus and
she opted for pregnancy termination. Patient was a known case
of tuberculoma of the brain with multiple calcified granulomas
and she had received a complete course of second line ATT for
18 months 10years previously. She had a ventriculoperitoneal
shunt inserted in situ 8 years earlier for raised intracranial ten-
sion. Since she had not had any seizures for the past 8 years and
was keen on conception, her antiepileptics (phenytoin) were
stopped two years earlier. On examination, she was conscious
and oriented; her general physical examination, cardiovascular,
respiratory and central nervous examination were unremark-
able. Her pulse rate was 86/min, her BP 130/80mm Hg , and an
abdominal examination revealed a uterus 18 week in size. The
investigation revealed her random blood sugar, haemogram,
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liver function, renal function and serum electrolytes to be within
normal range. After proper consent and neurology evaluation
and clearance for termination of pregnancy, she was planned
for induction with three doses of misoprostol (Misoprost, Cipla,
India.) 400mcg intravaginal 6 hours apart. She developed two epi-
sodes of generalized tonic clonic seizures following the second
dose. The third dose was omitted. After securing the airway, she
was started on diazepam 10mg iv stat and intravenous phenytoin
1600mg in 100ml normal saline as a slow infusion over 30 min-
utes and phenytoin 350mg H.S. She aborted following the second
dose. Cord blood was sent for karyotyping and the fetus was sent
for grossing.

Discussion

Misoprostol is a common drug in obstetric practice used in medi-
cal abortion in the 1% trimester, as a cervical ripening agent, for
induction of labor and prevention of post partum hemorrhage.
The toxic dose in humans has not been determined. The plasma
concentration of vaginal misoprostol increases gradually, reach-
ing a peak in 70-80 minutes and serum levels of misoprostol
are sustained for longer than 6 hours (5). The second dose of
misoprostol would have had an additive effect on plasma con-
centration, thus precipitating the seizures. Cumulative total daily
doses of 1600 mcg have been tolerated with only symptoms of
gastrointestinal discomfort being reported. The temporal relation-
ship (6 hours after instilling vaginal misoprostol) strongly suggests

that misoprostol was the agent directly involved in inducing the
seizures. Epileptic seizures have been reported with prostaglan-
din analogues administered by routes other than oral. We are
presenting this case as a reminder to practitioners that even well
controlled epilepsy can be precipitated by misoprostol. Hence
they need to be aware of the risk and take this into consideration.
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Answer

The vesicovaginal fistula is still very common in developing
countries. In western Africa, its incidence in obstetrics is about
3 per 1000 births. The absence of facilities for transurethral
catheterization and Caesarean section are the reasons for tis-
sue ischemia during a prolonged second stage of labor.

In Europe, the vesicovaginal fistula most commonly occurs for
iatrogenic reasons, following surgery in the lesser pelvis. In
75% of cases it occurs after gynecological procedures, especi-
ally after oncologic radical operations. Every vesicovaginal

fistula with the cardinal symptom of absolute urinary inconti-
nence signifies a major limitation of the patient’s quality of life
and may even lead to social isolation. Spontaneous closure is
a rare occurrence. Surgical closure by means of a vaginal or
transabdominal access leads to definitive closure in a large
percenta-ge of cases (1).

In our case a 87 year- old woman with advanced endome-
trial carcinoma was referred with urinary incontinence. Her
gynecologic history revealed primary chemo+radiotherapy in
2005. The diagnosis of vesicovaginal fistula was confirmed by
computerised tomography. Because of her multiple morbidity
surgical repair was not performed. The patient died two weeks
after sonografic diagnosis of vesicovaginal fistula.

As presented in these pictures, the diagnosis of vesicovagi-
nal fistula can also be made by so-nography. Compared to
two-dimensional sonography, the additional coronarlview of
three-dimensional ultrasound makes it easier to understand
the complex anatomy of the patient.

Cemil Yaman
Department of Obstetrics And Gynecology, General Hospital
of Linz, Austria
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YAZZ 24 +4 KISA PROSPEKTUS

: Herbiri 3 mg drospirenon ve 0.02 mg etinilestradiol iceren 24 film kapli tablet ve bunlari takip eden 4 plase
etkileri sayesinde, hormona bagli su tutulmasi ve buna bagl belirtiler gosteren kadinlarda, =Oral kontrasepsiyon is

Disorder) semptomlarinin teda de endikedir. Pozoloji/uygulama si s Tabletler paketin iistiinde gosteril
izleyen 28 gun boyunca hergin bir tablet alinir. Her bir sonraki pakete 61 kutudaki son tablet aliminin erte U baslan
Kombine oral kontraseptifler asagidaki kosullarin varhiginda kullaniimamalidir ve ilk kez kombine oral kontraseptif kullanimi
trombotik/tromboembolik olaylarin (6rn. derin ven trombozu, pulmoner emboli, miyokard enfarktiisii) veya serebrovaskiiler bir ola @'
=Fokal norolojik belirtili migren 6ykusi, =Vaskiler tutulumlu diabetes mellitus, =Ven6z veya arteriyel tromboz icin ciddi ola

=Agir hipertrigliseridemi ile baglantili pankreatit veya pankreatite benzer 6ykii. =Karaciger fonksiyon degerleri normale donme
varligi veya 6yku i veya kotu huylu), =Eger seks steroidlerinden etkileniyorsa genital organlarin veya memenin bilinen

yardimci maddelerden herhangi biri i. Ozel kullanim uyarilar ve 6 i Ozel kull
kullanimina ait yararlar olasi risklere karsi tartiimali ve tedaviye baslamadan 6nce kullanacak olan kadinla birlikte tartisiln
inme, d ven trombozu ve akciger embolisi gibi arteriyel ve ven6z trombotik/tromboembolik hastaliklarin ris [V

ve/veya

etkilerine bagh olabilecegi (servikal inceleme, hormonal olmayan kontraseptif kullanimi dahil olmak tzere Pf
oral kontraseptif kullanan kadinlarda meme kanseri teshis edilmesi bagil riskinde (bagil r 1.24) hafi du
olarak ortadan kalkar. Diger uyarilar: Bobrek yetmezligi olan hastalarda potasyum atim kapasitesi sinirl o

pankreatit gelisimi ri de artis ortaya cikabilir. Kombine oral kontraseptif alan kadinlarin ¢cogunda an |
etkisinden dolayi diger kombine oral kontraseptifleri kullanan normal tansiyonlu kadinlarda etinilestra {
ortaya cikan klinik olarak belirgin bir hipertansiyon gelisiminde, hekimin kombine oral kontraseptif kullanin
sistemik lupus eritematozus, hemolitik tiremik sendrom, Sydenham koresi, herpes gestationis, otoskleroza ba
de, bunlarin kombine oral kontraseptiflerle olan iliskisi kesinlik kazanmamistir. Ailesel anj i ¢

(lekelenme veya kirilma kanamalari) gelisebilir. Bu nedenle herhangi bir i
kiriima kanamalarina ve/veya kontraseptif basarisizliga yol acabilirler. Asagidaki etkil
rifampisin ve muhtemelen okskarbazepin, topiramat, felbamat, griseofulvin ve “St
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