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Editorial

Dear Colleagues,

Our journal - JTGGA - is at your disposal again with a new issue full of high quality content.
I would like to extend my sincere thanks to the scientists submitting their high quality
scientific manuscripts to our journal.

In this issue, you will find an important research that presents normative values of
intracranial translucency in the first trimester screening of normal singleton pregnancies
of the Turkish population. As you all know, clomiphene citrate has some negative effects
on the endometrium. On this matter, another interesting research published is the one
that determines the effect of vaginally administered local estrogen on endometrial
thickness and pregnancy rates in clomiphene citrate stimulated cycles. An exciting study
from Georgia aimed to determine the prevalence of dysmenorrhea in female adolescents
living in Thilisi, Georgia; searching possible risk factors and establishing an association,
if any, with nutrition and sleep hygiene. An attractive article about metabolic syndrome, trying to identify biochemical
factors that serve as predictors for the metabolic syndrome in patients with polycystic ovary syndrome, and investigating
the value of adipocytokines in the prediction of metabolic syndrome is also in this issue. Besides these research articles,
you will find interesting case reports and a quiz in this issue.

I would like to remind my young colleagues at the beginning of their academic career that our journal is indexed by
many internationally accepted databases such as SIIC, Tiibitak/Ulakbim Turkish Medical Index, Turkish Citation Index,
EBSCO host, SCOPUS, Excerpta Medica (EMBASE), DOAJ database, Gale/Cengage Learning, ProQuest, CINAHL and
Index Copernicus. Our young colleauges can also contact the editorial team directly in order to be a reviewer and
become actively involved in the evaluation process of our journal.

Besides these scientific studies, | want to report proudly that our 4th Social Resposiblity Project - “Just For Me” was held
in Rize on June 6-7, 2012 with the support and active participation of distinguished foundation member professors all
over the country. Financed solely by our foundation, the project was held in four steps. The first step was the public
awareness meetings for the community about general women’s health, gynecologic cancers, pregnancy process and
contraception. The conferences for the health professionals such as doctors, nurses and midwifes working in the area
followed these meetings. Simultaneously, a colposcopy course was held for the first time in Rize by some renowned
gynecologic oncology professors in our group. Our colleagues, working in difficult conditions, enjoyed meeting and
sharing ideas with experienced scientists and motivated themselves for serving the public. The third step of our project
was breast cancer screening at the specially equipped mobile screening vehicle provided by the Cancer Department
of the Ministry of Health. The professors have been involved in breast ultrasonography, breast examination and
mammography. Two women were diagnosed with cervical cancer and their treatment was planned by the experts.
Even this result proved to us that we are successful in this project. Finally, we have visited the Rize State Hospital and
donated a NST device for the use of our colleagues. We felt the satisfaction of being involved in a social responsibility
project to do something useful for our country. I would like to thank specially the director of this project Assoc. Prof.
Batuhan Ozmen, all TAJEV members and SERENAS team involved in the project.

I sincerely hope that the third issue of this year will be a valuable contribution for our dear colleagues and Gynecology
and Obstetrics community.

Best regards,

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

AVI
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The nomogram of intracranial translucency in the
first trimester in singletons

1ekil gebeliklerdeki birinci trimester fetal intrakrariyel transliisensi normograrri

Rahime Nida Ergin', Murat Yayla®
!Department of Gynecology and Obstetrics, Bayindir Hospital, Istanbul, Turkey
?Department of Gynecology and Obstetrics, International Hospital, Istanbul, Turkey

Objective: Measurement of intracranial translucency (IT), which is a
recent earlier recognizable sonographic marker, has been suggested
for detection of spina bifida. In this prospective study we aimed to de-
termine normative values of IT in the population of Turkish singleton
pregnant women during the first trimester of pregnancy.

Material and Methods: Between January 2011 and July 2011, all
consecutive singleton pregnant women were screened for intracra-
nial translucency. Pregnancies were followed until birth. Pregnancies
with any detected/suspicious anatomical or genetic fetal anomalies,
biochemical abnormalities, increased nuchal translucency measure-
ments, pregnancies of artificial reproduction techniques and anomaly
detected at birth were set to be excluded from the data analyses.
Mean=standard deviation, median and percentile values of intracra-
nial translucency were calculated. Linear regression analyses were
done between the length of intracranial translucency and gestational
week and CRL.

Results: Data analyses included 201 fetuses. Median maternal age
was 31 years. Median CRL was 62 mm. Median gestational week was
12.57 weeks. Median IT value for the first trimester was 1.7 mm (range
1.00-2.40). Calculated formulae are; IT (mm)=[0.237xGestational
Week)]-1.27, R?=0.302; p<0.001 and IT (mm)=[0.020xCRL
(mm)]+0.44, R?=0.381; p<0.001). IT measurements increased with
increasing CRL and advancing gestational weeks. During follow up
none of the fetuses was found to have any anatomical abnormality
or anomaly.

Conclusion: This study presents normative values of intracranial
translucency in the first trimester screening of normal singleton
pregnancies of the Turkish population. In accordance with previous
reports, intracranial translucency increases linearly with advancing
CRL. (J Turkish-German Gynecol Assoc 2012; 13: 153-6)
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Introduction

The detection of fetal abnormalities as well as its timing is of
utmost importance to pregnant women. Ultrasonography has
been proved to be the ideal and preferable non-invasive
technique for the detection of fetal abnormalities. However,
it necessitates repeatable and easily recognizable markers of

Amac: Yeni erken saptanabilen sonografik bir marker olan intrakrani-
yel transliisensi 6lcimi sipina bifida varliginin saptanmasi icin 6ner-
ilmektedir. Prospektif olan calismamizda Tiirk popiilasyonundaki
tekil gebeliklerde birinci trimester fetal intrakraniyel transliisensi (IT)
olctimlerinin normal dagilimimin saptanmasi amaclandi.

Gereg ve Yéntemler: Ocak 2011 ve Temmuz 2011 tarihleri arasin-
da tim ardisik tekil gebelerde intrakraniyel transliisensi olctimleri
bakildi. Gebeler doguma kadar takip edildi. Siipheli veya gosterilen
anatomik/genetik fetal anomalileri, biyokimyasal deger anormalligi,
artmus nukal kalinliglr yada dogumda anomali saptanan fetuslar ve
yardimel iireme teknikleri uygulanmus fetuslar degerlendirme disinda
tutuldu. Intrakraniyel transliisensi icin ortalamaz=standart deviasyon,
medyan ve persentil degerleri hesaplandi. Lineer regresyon analizleri
ile intrakraniyel transliisensi ve gebelik haftasi ve CRL arasindaki iligki
saptand1.

Bulgular: Veri analizlerine 201 fetus dahil edildi. Medyan anne yasi
31 yi1l, medyan CRL 62 mm ve medyan gebelik haftasi 12.57 hafta
saptandi. Birinci trimester icin medyan IT degeri 1.7 mm (aralik 1.00-
2.40) bulundu. Hesaplanan formiiller; IT (mm)=[0.237xGebelik Haf-
tasi]-1.27, R2=0.302; p<0.001 ve IT (mm)=[0.020xCRL (mm)]+0.44,
R2=0.381; p<0.001. IT 6lctimleri artan CRL ve ilerleyen gebelik haftasi
ile birlikte artiyor olarak saptandi. Takip esnasinda hicbir fetusta ano-
mali saptanmadi.

Sonug: Mevcut cahsmada Tiirk popiilasyonundaki tekil gebeliklerde
birinci trimester fetal intrakraniyel transliisensi normal dagilimlan
gosterilmektedir. Literatiir ile uyumlu olarak, intrakraniyel transliisen-
si ilerleyen gebelik haftasi ve CRL ile lineer olarak artmaktadir.

(J Turkish-German Gynecol Assoc 2012; 13: 153-6)

Anahtar kelimeler: Tarama, spina bifida, intrakraniyel transliisensi,
hamilelik, ultrason
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fetal abnormalities. NT, which is an important sample to these
markers, identifies fetuses with trisomy 21 or other major
aneuploidies, skeletal dysplasia and cardiac defects in the
first trimester. Another such important earlier recognizable
sonographic marker which has been suggested for detec-
tion of spina bifida, is an intracranial translucency (IT) (1-3).
It is actually the fourth cerebral ventricle, seen as anechoic
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behind the brain stem in the mid-sagittal plane of the fetal face,
used for NT and nasal bone in the first trimester. Its absence or
occlusion can be a sign of open spina bifida (1-3).

In this prospective study we aimed to determine normative
values of IT in the population of Turkish singleton pregnant
women, during the first trimester of pregnancy.

Material and Methods

Ethics committee approval was obtained for this prospective
study. Between January 2011 and July 2011, all consecutive
singleton pregnant women were screened for intracranial
translucency as a part of first trimester fetal screening. Written
informed consents were obtained for the study as a part of con-
sent of first trimester screening. Ultrasonographic fetal screen-
ings were performed by one of two sonographers using one of
two ultrasound machines (Voluson 730 Expert (USA).

In the second trimester the pregnant women were screened
for the “lemon” or “banana” sign for spina bifida as well as any
other anatomical abnormalities. Pregnancies were followed
up to birth. Pregnancies with any detected/suspicious ana-
tomical or genetic fetal anomalies, biochemical abnormalities,
increased nuchal translucency measurements, pregnancies
of artificial reproduction techniques and anomaly detected at
birth were excluded from the data analyses. Ultrasonographic
evaluation and measurement of intracranial translucency had
been performed in accordance with that previously stated
in the literature (1-3). To measure IT, the exact mid-sagittal
plane of the fetal face is obtained and the image is magnified
to include the fetal head and upper thorax. The exact mid-
sagittal plane of the fetal face is defined by the echogenic tip
of the nose and rectangular shape of the palate anteriorly, the
translucent thalamus in the center and the nuchal membrane
posteriorly. In this plane, the fluid is identified within the third
ventricle between the right and left thalami and the aqueduct of
Sylvius between the cerebral peduncles, although the thalami
and peduncles themselves are not visible. The two lines that
define the IT are the posterior border of the brain stem anteri-
orly and the choroid plexus of the fourth ventricle posteriorly. At
11-13 weeks the brain stem appears hypoechogenic whereas
the IT is anechoic. IT has a slightly curved appearance and the
widest anteroposterior diameter is in the middle part of the
fourth ventricle. It is recommended to select the translucency
in the widest diameter placing the calipers on the anterior and
posterior echogenic borders (1-3) (Example in Figure 1).
Mean=*standard deviation, median and percentile values of the
intracranial translucency were calculated. The linear regression
analyses were done between the length of intracranial translu-
cency and gestational week and CRL. Statistical analyses were
done with SPSS ver. 14.0.

Results

During the study period, 206 pregnant women were screened
for intracranial translucency and followed up. In five of them,
intracranial translucency could not be measured in the first
trimester but their follow-ups were normal and no anomaly
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was detected. Data analyses were done for the remaining 201
fetuses.

Median maternal age was 31 years (range 20-48). Median CRL
was 62 mm (range 45-84). Median gestational week was 12.57
weeks (range 11+°-13+%), Median IT value for the first trimester
was 1.7 mm (range 1.00-2.40), reference percentile ranges
are shown in Table 1. The measurement values of IT accord-
ing to the CRL ranges are shown in Table 2. IT measurements
increased with increasing CRL range (p<0.001).

The equations of linear regression analyses of intracranial trans-
lucency measurements and gestational week and CRL are as
follows; (IT (mm)=[0.237xGestational Week)]-1.27, R?=0.302;
p<0.001 and IT (mm)=[0.020xCRL (mm)]+0.44, R?>=0.381;
p<0.001). The graphs of the linear regression analyses are

Intracanial Translucency

Figure 1. For the measurement of intracranial translucency, the
exact mid-sagittal plane of the fetal face should be obtained and the
image is magnified to include only the fetal head and upper thorax.
The exact mid-sagittal plane of the fetal face has been defined by
the echogenic tip of the nose and rectangular shape of the palate
anteriorly, the translucent thalamus in the center and the nuchal
membrane posteriorly

Table 1. Percentile values of IT

Percentiles
5 25 50 75 95
IT (mm ) 1.30 1.50 1.70 1.90 2.20

N.S.: Not significant, Mean Data+Standard Deviation, ?: Median Value

Table 2. The values of IT according to CRL ranges

CRL Ranges | Number | Mean | Std. Deviation | Median
45-54 mm 38 1.46 .22 1.40
55-64 mm 82 1.65 .19 1.70
65-74 mm 68 1.84 .24 1.85
75-84 mm 13 2.03 .25 2.00
Total 201 1.70 27 1.70
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seen in Figure 2 and Figure 3. IT measurements increased with
increasing CRL and advancing gestational weeks.

During follow up, none of the 201 fetuses was found to have any
anatomical abnormality or anomaly.

Discussion

With increasing knowledge and experience in fetal ultraso-
nography in the past decades, new repeatable and easily
recognizable markers for fetal abnormalities have been sug-
gested. Being one of above mentioned markers, absence of
intracranial translucency has been suggested to be related to
spina bifida, which can be scanned earlier in the first trimes-
ter compared to the “lemon” or “banana” sign in the second
trimester screening (1-4). Although intracranial translucency
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measurement is mentioned as reproducible (5, 6), it has been
shown that specific training increased visualization ratios of
intracranial translucency (5). In this study, the retrospective
series detection rate was 56-58% versus 91-92% in prospec-
tive series, indicating that experience as well as stored planes
suitable for NT measurement may not always be suitable for
IT visualization (5). In our study, experienced sonographers
could not see intracranial translucency in five fetuses during
the study period and they had no anomaly at birth. The preva-
lence of neural tube defects is approximately 1/1000 and our
study population was lower, therefore absence of anomaly in
our series might be due to this.

Although the absence of intracranial translucency has been
suggested to be related to spina bifida; the intracranial trans-
lucency was reported to be normal in a case of 13 week fetus

Intracranial Translucency
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Figure 2. IT measurements according to gestational week (Lines
indicating 95%, 50, 5* percentiles above to bottom respectively)

Figure 3. IT measurements according to CRL (Lines indicating
95t 50t 5% percentiles above to bottom respectively)

Table 3. Different studies indicating intracranial translucency measurements in the first trimester of pregnancy

Type of Study /| Number of Median Age Median CRL Median Formula of IT at 45 mm IT at 84 mm
Center fetuses Gestational intracranial CRL* CRL*
Week translucency

Retrospective 200 NA 65 mm 12 NA 1.5%* 2.5%%
Multicenter (Range 45-84) | (range 11*°
Europe (1) -13+)
Prospective 111 31 years 64.6 mm 12+ (0.004xCRL) 1.8 2.0
China (6) (range 20-44) | (range 48.5- (range 11+ +1,63

82.4) to 13+9) (R?=0.006)
Prospective 611 NA NA NA (0.016 xCRL) 1.5 2.1
Greece (9) +0.803

(R?=0.17)

Prospective 201 31 years 62 mm 12.57 weeks (0.020xCRL) 1.3 2.1
Turkey (range 20-48) | (range 45-84) | (range 11*°- +0.44
(Present 13+6) (R2=0.381)
Study)
*: Calculated from given formula, **: Given in the original article, NA: Not Applicable




Ergin et al.
1 56 Nomogram of intracranial translucency

with spina bifida (1, 7). However, in a case series report, it has
been noted that in some fetuses, fluid can be observed in the
posterior brain and misdiagnosed as a ‘normal IT’ (3). In these
cases with some fluid visualized, the typical posterior border
of the IT was not identified and it was stressed that there was
a thickened brainstem with an increased brainstem diameter
to brainstem-occipital bone distance (BS/BSOB) (3). Also, in
another retrospective study, a previously reported high degree
of accuracy for detection of open spina bifida by assessment
of IT at the 11-13-week scan was not confirmed (8). Rather,
presence was accepted to be useful to exclude spina bifida
(8). Also, fetal position was held responsible for non-visibility of
intracranial translucency. The prone position was found to be
related to a high ratio of non-visibility compared to the supine
position (9).

The values related to various previous studies indicating intra-
cranial translucency measurements, including the ones above
mentioned, are shown in Table 3.

Conclusion

This study presents normative values of intracranial trans-
lucency in the first trimester screening of normal singleton
pregnancies of the Turkish population. In accordance with pre-
vious reports, intracranial translucency increases linearly with
advancing CRL.
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The effect of administering vaginal estrogen to
clomiphene citrate stimulated cycles on endometrial

thickness and pregnancy rates in unexplained infertility

Aciklanarnayan infertilite tedavisinde klomifen sitrat ile uyarilan sikluslara vajinal
ostrojen eklenrnesinin endometrial kalinlik ve gebelik oranlarina etkisi

Kadir Cetinkaya', Sedat KadanalP
'Departrment of Gynecology and Obstetrics, Ankara Oncology Education and Research Hospital, Ankara, Tinkey
ZDepartrment of Gynecology and Obstetrics, Istanbul Medicalparke Hospital, Istanbul, Turkey

Objective: Clomiphene citrate (CC) has some negative effects on the
endometrium. We aimed to determine the effect of vaginally adminis-
tered local estrogen (LE) on endometrial thickness (ET) and pregnancy
rates in CC stimulated cycles.

Material and Methods: This was a prospective randomized crossover
study that took place in a university hospital. The patients had received
CC due to unexplained infertility (UI). Two different treatment protocols
were given sequentially as, either CC+LE or CC alone. Each protocol
was planned for two cycles and there was a one-month wash-out pe-
riod between protocols. The effects of LE on the 3 and 9" day, the
ovulation day (OD) and 7* postovulation day (POD7) were investigated
Results: A total of 6 pregnancies were achieved with 3 patients from
each protocol. The ET was 7.6+1.4 mm and 8.3=2.1 mm respectively
and significantly different in the CC group and the CC+E2 groups on
the OD (p=.039), while these values were 9.7+2.3 mm and 10.9+3.0
mm respectively and significantly different on the POD7 (p=.007).
There was no significant difference between the groups for arterial
PI values on the OD and POD7. The frequency of thin endometrium
(<6 mm) was 15.2% and 12.2% respectively in the CC group and the
CC+E2 group on the OD (p=.628) and 5.1% and 1.2% respectively on
the POD7 (p=.182).

Conclusion: Adding vaginal LE to CC stimulated cycles led to a signifi-
cant increase in ET on the OD and POD7. However, this difference in
thickness was not reflected in the pregnancy rates in this study.

(J Turkish-German Gynecol Assoc 2012; 13: 157-61)

Key words: Infertility, clomiphene citrate, estrogen, endometrial thick-
ness, pregnancy
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Introduction

Clomiphene citrate (CC) accelerates the development of an
ovum suitable for fertilization with its systemic effect on the
hypothalamus-ovary axis, but can also have no effect or a det-
rimental effect on the endometrium the fertilized ovum will
attach to (1, 2). The endometrial proliferation can sometimes
even be less than the ideal thickness (3). It therefore prevents

Amag: Klomifen sitrat (CC)'in endometrium iizerinde bazi olumsuz
etkileri vardir. CC ile uyanlmis sikluslara vajinal yoldan uygulanan
lokal 6strojen (LE)'nin endometrial kalinlik (ET) ve gebelik oranlar
tizerine etkisini belirlemeyi amacladik.

Gerec ve Yontemler: Universite hastanesinde gerceklestirilen pros-
pektif randomize ¢apraz karsilastirmali bir calismadir. Hastalar acikla-
namayan infertilite (UI) nedeniyle CC aldilar. iki farkli tedavi protokolii
ardisik olarak ya CC+LE ya da tek basina CC verildi. Her protokol iki
siklus olarak planlandi ve protokoller arasinda bir ay kadar yikama
icin bekleme siiresi birakildi. LE’nin etkileri 3. giin, 9. giin, yumurtla-
ma giinii (OD) ve yumurtlama sonrasi 7. giin (POD7) incelendi.
Bulgular: Her protokolde 3’er olmak iizere toplam 6 gebelik elde
edildi. CC grubu ve CC+E2 grubunda ET sirasiyla 7.6+1.4 mm ve
8.3+2.1 mm OD anlaml farkh (p=.039) iken, bu degerler POD7 si-
rasiyla 9.7+2.3 mm ve 10.9+3.0 mm yine anlamh farkl idi (p=.007).
OD ve POD?7 arteriyel PI degerleri icin gruplar arasinda anlamh fark
yoktu. ince endometrium (<6 mm) sikhg1 CC grubu ve CC+E2 grup-
larinda sirasiyla OD %15.2 ve %12.2 (p=.628) ve POD7 %5.1 ve %1.2
(p=.182) idi.

Sonug: CC ile uyanlan sikluslara vajinal yolla LE eklenmesi OD ve
POD7’de ET icin anlaml artis saglamustir. Ancak ET artisi bu calisma-
da gebelik oranlarina yansimamustir.

(J Turkish-German Gynecol Assoc 2012; 13: 157-61)

Anahtar kelimeler: infertilite, klomifen sitrat, 6strojen, endometri-
um kalinhgi, gebelik
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endometrial development and can cause a problem regarding
implantation in some cases. A thin endometrium leads to a risk
of inability to achieve pregnancy even if ovulation and fertiliza-
tion take place, as the endometrium is not thick enough for
the blastocyst to be implanted (4). Although ovulation is found
in 80% of women with a cumulative effect in 6-8 months, the
pregnancy rate can still be very low in these women (1, 2).
The possible causes are the anti-estrogenic effects of CC at the
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endometrium and cervical mucus level (2, 5). The endometrial
effect is without doubt one of the most important handicaps in
infertility treatment. The pregnancy rate can be very low, espe-
cially if the endometrial thickness (ET) is <6-8 mm (1, 3, 6).
The systemic administration of estrogen has been used to
overcome the ET lowering effect of CC. A major limitation
of oral estrogen therapy is undoubtedly the first-pass effect
in the gastrointestinal system that leads to metabolism of a
major portion of estrogen before reaching the target tissue.
Additionally, higher serum estrogen levels can interfere with
the anti-estrogenic effect of CC that leads to superovulation.
We hypothesized that vaginal administration of estrogen can
protect the estrogen from liver metabolism before reaching the
endometrium, thus obtaining a favorable ET for achieving bet-
ter pregnancy rates. As far as we are aware, it is yet unknown
whether vaginally added local estrogen (LE) can be effective in
decreasing the unfavorable effect of CC on endometrium and
occurrence of pregnancy. The aim of this study was to evalu-
ate the effect of vaginally administered estrogen on the ET and
uterine blood flow and therefore on pregnancy rates in women
who had undergone ovulation induction (OI) with CC.

Material and Methods

Patients

Before entering the study, all patients received a complete
infertility workup and were diagnosed as having unexplained
infertility (UI) for at least one year. Unexplained infertility was
defined as normal findings in the infertility evaluation. A total
of 67 Ul patients were admitted to Atatlirk University Medical
Faculty Department of Obstetrics and Gynecology between July
1, 2008 and July 1, 2009 and were scheduled to receive OI with
CC. The patients were provided oral and/or written information
and Ethic Committee permission was also obtained. Patients
aged 18 to 35 who had received a diagnosis of Ul with a 3™ day
FSH value <10 mIU/ml and estrogen (E2) value >40 pg/ml, with
bilateral tubal patency found on hysterosalpingography or lapa-
roscopy, were included in the study. Those with a major medi-
cal problem, patients who had past ovarian or adnexial surgery,
where a male factor that could cause infertility was present,
patients with an endocrine disease such as hyperprolactinemia
or abnormalities of their thyroid function test results, those who
had used a hormonal drug in the last 6 months, patients with a
body mass index >30 kg/m? and those with an organic pelvic
disease were excluded from the study.

Treatment protocols

We had two treatment protocols as the CC+E2 group and the
CC alone group. Ovulation induction was administered to both
groups for 5 days with CC 50 mg b.i.d oral tablets (Klomen®
tablet, Kogcak Farma, Turkey) on the 4" to 8" days of the cycle
for a total of 100 mg daily in patients where no pathology was
found on the 3" day (D3) basal vaginal ultrasonograpy (USG).
Estrogen (E2) administration was with 25 microgram vagi-
nal tablets (Vagifem® tablet, Novo Nordisk, Denmark) for 15
days starting on the 4" day of the cycle in the CC+E2 group.
Ovulation was triggered by 10 000 IU hCG when the mean diam-
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eter of a leading follicle was =18 mm. Follicle sizes were the
average of two dimensions at transvaginal USG. Ovulation day
was determined by ultrasonographical examination.

The study was planned to have a crossover design and closed
envelope randomization was performed. The assignment was
not known to the treating physician or the patient until con-
sent was obtained. The waiting duration (wash-out period) for
changing from one treatment method to the other was about
one month. Each protocol was planned for two cycles and
there was a one-month wash-out period between protocols.
USG was performed following spontaneous bleeding on the D3,
9" day (D9), the ovulation day (OD) and the 7% post-ovulation
day (POD?7) in all patients. Ovulation was confirmed by a serum
level of progesterone exceeding 5 ng/ml on POD7. The ET,
subendometrial blood flow (SEBF), uterine artery blood flow
(UABF) and follicular development were measured in both
ovaries. The systemic E2, FSH, LH and progesterone levels were
also studied on the same days. The presence of pregnancy was
tested with the beta-hCG level (>100 mIU/ml) and then evalu-
ated with USG during follow-up.

Statistical analyses

The SPSS 15.0 software was used for statistical analysis.
Parametric data were expressed as mean and standard devia-
tion. Differences between groups were compared by Student’s
t test for independent samples for continuous values and x? test
or Fisher’s exact test for categorical variables. Variance analy-
sis was used to compare means between the groups. Results
with a p value less than 0.05 were considered to be statistically
significant.

Results

A total of 64 of the 67 Ul patients who were scheduled to under-
go Ol with CC and were invited to the study agreed to partici-
pate. Patients who did not come regularly for follow-up (n=5),
developed ovarian cysts during follow-up (n=2), or developed
additional medical problems (n=1) were excluded for a total
of 8 exclusions. The study has two protocols and each protocol
was planned for two cycles in crossover design, but it was not
possible for each patient to administer two cycles as planned.
Ultrasonographical measurements could be obtained at 161
cycles where ovulation was achieved and were analyzed. CC
had been used in 79 cycles (49.07%) and CC + E2 in 82 cycles
(50.93%). The mean patient age was 26.8+6.2 and the mean
infertility duration 34.2 months.

The ET values in the CC group and CC+E2 group of the
patients was 7.6+1.4 mm and 8.3+2.1 mm on OD (p=0.039)
and 9.7+2.3 mm and 10.9+3.0 mm on POD7 (p=0.007),
respectively (Table 1). We found that ET increased in a sig-
nificant manner on the OD and POD7 day with LE. However,
this increase did not lead to a change in pregnancy rates.
Evaluating the patients’ pregnancy status showed 3 pregnan-
cies in 79 cycles in the CC group and 3 pregnancies in 82
cycles in the CC+E2 group for a total of 6 pregnancies out
of a total of 56 (10.7%). There was no significant difference
between groups regarding pregnancy rates.
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Table 1. Endometrial thickness (mm)
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CC group CC + E2 group p
3" day 3.9%1.0 3.7x1.1 0.472
9" day 6.3x1.2 6.1+1.2 0.285
Ovulation day 7.6x1.4 8.3x2.1 0.039
7" post-ovulation day 9.7x2.3 10.9%3.0 0.007

Table 2. Endometrial thickness (mm) on ovulation day and 7 post-ovulation day

Treatment Type Ovulation day 7% post-ovulation day
<6 6-7.9 =8 <6 6-7.9 =8
CC n 12 28 39 4 13 62
% 15.2 35.4 49.4 5.1 16.5 78.5
CC+E2 n 10 26 46 1 14 67
% 12.2 31.7 56.1 1.2 17.1 81.7
P .628 .673 .019 182 .684 .002

n: number

Table 3. Uterine artery PI value on ovulation day and 7% post-ovulation day

Treatment Type Ovulation day 7t post-ovulation day

Mean Std. Deviation Mean Std. Deviation
CC 2.8071 .78394 2.1875 .87092
CC+E2 2.6115 1.32222 2.3333 1.05363
P .616 .649

The ET of the patients who achieved or did not achieve preg-
nancy was 8.1x1.5 and 7.9%+1.8 mm on the OD and 10.0£2.1
mm and 10.3+2.7 mm on the POD7 respectively. There was no
significant difference on the OD or the POD7 between the ET of
patients who achieved and did not achieve pregnancy.

The ET was evaluated on the OD and the POD?7 in a total of 161
cycles and classified as 8 mm and over, 6 to 7.9 mm, and less
than 6 mm. When divided into treatment groups, the ET values
in the CC group and CC+E2 group were presented OD in Table
2 and POD?7 in Table 3. There was no difference between the CC
and CC+E2 groups for OD and POD7 when the ET was catego-
rized as 8 mm or more, 6 to 7.9 mm and 6 mm or less.

The systemic E2, FSH, LH and progesterone levels of all patients
in the CC group and CC+E2 group were measured. There was
no significant difference between the groups for the systemic
hormone levels on D3, D9, OD and POD7. The UABF and SEBF
pulsatility index (PI) was measured in all patients on the OD
and POD7. There was no significant difference between the
groups for arterial PI values on those days.

Discussion

We tried to determine whether it was possible to administer
LE daily for fifteen days, starting from the 4™ day of the cycle in
unexplained infertile patients using CC to prevent the possible
detrimental effects of CC on the endometrium. The effect of
vaginally administered estrogen on endometrial thickness in

patients receiving clomiphene induction showed a significant
increase on ovulation day and 7" postovulation day.

The endometrium makes uterine attachment possible and can
be evaluated directly with an endometrial biopsy but this meth-
od is invasive. Non-invasive methods have been investigated
and various ultrasonographical parameters such as ET and
uterine vascularization have been developed. Healthy blood
perfusion of the uterus and ovaries may affect the success of
assisted reproductive treatment (6-9). We therefore used the
ET measurement to evaluate the endometrium and a Doppler
investigation to determine whether the treatments we adminis-
tered had led to a change in blood flow.

Estrogen may be used to prevent endometrial thinning but
systemic estrogen (SE) administration might decrease the
effect of CC by competitive inhibition. SE might also not reach
a concentration high enough to thicken the endometrium.
We believed these handicaps could be overcome by admin-
istering local (vaginal) E2. This study was mainly planned to
determine whether it was possible to attain a relatively high
local concentration with intravaginal E2 usage and therefore
prevent the negative effects of CC on the endometrium, also
preventing the systemic effects, and whether this could con-
tribute to achieving implantation and pregnancy. In the end,
as a result of the study, the ET increased significantly on OD
and POD7 with CC and LE compared to CC alone. However,
this difference in thickness did not lead to a difference in
pregnancy rates.
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The fact that pregnancy rates were found to be higher in the
untreated group in a study where one group received CC for
infertility and the control group received no treatment was
attributed to the anti-estrogenic activities of CC in estrogen-
sensitive organs (10). The ET has been shown to remain thinner
than natural cycles when CC was administered and this effect
has been interpreted as the change created by CC in the estro-
gen receptor kinetics of the endometrium (11, 12). However,
there is also a study stating that even if the endometrium stays
thin, this does not lead to a significant change in pregnancy
rates with ET values for the 6 mm or less, 6-8 mm and 8 mm
or more groups on the ovulation day at 17.1%, 19.1% and 21.5%
respectively (13). These unwanted physiological effects of CC
continue to be scientific areas of interest. Some studies report
that CC has a negative effect on uterine perfusion and the
implantation rate. The ET as measured by USG has been shown
not to increase in CC-induced cycles as much as in spontane-
ous or gonadotropin-induced cycles, and that even endometrial
cell damage could develop (14, 15).

It is obvious that CC has multifactorial negative effects on
reproductive end organs. We may postulate that this adverse
effect on end organs may be minimized by LE without making
any difference in the ovulation-inducing systemic effects. Other
methods have been tried to eliminate these adverse effects that
include low-dose CC use, starting CC intake on different days,
starting at the early follicular phase, adding various agents, and
various results have been reported (16-18).

The implantation and pregnancy rates have been found to be
significantly higher compared to placebo in groups receiving E2
in studies on the effect of SE on infertile patients undergoing in
vitro fertilization (19). Patients undergoing induction with CC
were found to demonstrate a beneficial effect of SE on ET but
effects that were not significant on the endometrial blood flow
and the number of prevovulatory follicles (20). Fanchin et al.
(21) have compared the effect of LE and SE in infertile patients
receiving no other treatment and found that the LE group had
better ET and SEBF. This is the first study aiming to minimize
the adverse effects of CC on end organs where LE was added
to CC. A rest period of one month was used when changing
from one treatment method to the other due to the cumulative
effect of CC (22).

There may be various reasons for the lack of a difference in
pregnancy rates in this study. The ET for all patients together
was 6 mm or less in 13.7% on the ovulation day and 3.1% on
the POD7. Kolibianakis et al. (13) have measured an endo-
metrium thinner than 6 mm in 20.8%, 6-8 mm in 40.4%, and
8 mm or more in 38.6% of their cases, but did not specify the
POD7 measurements. The small percentage of patients with
very thin endometrium compared to the general population
in our study may be a reason for the lack of a difference in
pregnancy rates between the treatment groups. Palomba et al.
(23) have reported that the ET in the periovulatory and luteal
phases decreased significantly, compared to the first cycle, on
the 4" cycle. An increasing number of cycles during treatment
increases the degree the endometrium is affected and the
thinning continues. Thickness is also not the only important
factor for implantation and Hosie et al. (15) have shown by
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electron microscopic investigation of the endometrium that
areas with marked cellular damage and lesions consisting of
irregularly shaped cells are present on the endometrial sur-
face and affect implantation.

Unfer et al. (19) have studied administering oral estrogen for
10 days in addition to CC and found no significant change in
the FSH, LH and estrogen levels, while there was a significant
increase in ET in the estrogen group. Another study on the
association between ET and implantation measured the mean
ET in those that did and did not achieve pregnancy as 10.2+2.6
mm and 8.6=3.4 mm respectively with pregnancy rates 13.3%
in those with values under 7.5 mm and no pregnancies in those
with values under 5 mm (3).

Two studies on ET and continuing pregnancy compared infer-
tile patients with ET measurements of less and more than 9 mm
and found a significantly higher rate of continuing pregnancy in
those with an ET more than 9 mm (24). Another study on the
relationship between pregnancy and ET in patients who had
undergone intrauterine insemination found a significant differ-
ence in ET between those who were pregnant (10.1+3.0 mm)
and not pregnant (7.7+3.5 mm) (25). El-Toukhy et al. (26) have
reported that both very thin (<7 mm) and very thick (>14 mm)
endometrium have an adverse effect on implantation, with
the highest pregnancy rates being seen in patients with an ET
between 9 and 14 mm.

Uterine vascularization and blood flow have been suggested
as other possible noninvasive measures that determine uter-
ine receptivity. Despite the anti-estrogenic effects of CC and
its adverse effects, especially on ET and endometrial matura-
tion, no significant difference has been found between natural
cycles and those under CC regarding endometrial and sub-
endometrial flow (11). We also did not find any significant
difference between the treatment protocols. Unfer et al. (19)
have similarly not observed a difference regarding Doppler
flow parameters between the groups receiving and those not
receiving E2.

Conclusion

We found that the ET results on OD and POD7 in patients
receiving clomiphene induction showed a significant increase
with LE addition. It may be beneficial in selected cases, but this
increase was not reflected in the pregnancy rates in the current
study. Larger series are required to demonstrate the effect of
adding LE to CC stimulated cycles on pregnancy rates.
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Primary dysmenorrhea: prevalence in adolescent
population of Thilisi, Georgia and risk factors

FPrimer dismenore: Tiflis, Gircistan’in adolesan populasyonunda prevalars ve
risk faktorleri

Tinatin Gagua, Besarion Tkeshelashvili, David Gagua
Department of Gynecology and Obstetrics, Medical University “aeli” Tbilisi, Georgia

Objective: The study aimed to determine the prevalence of dysmen-
orrhea in female adolescents living in Tbilisi, Georgia; find possible
risk factors and establish an association, if any, with nutrition and
sleep hygiene.

Material and Methods: A cross-sectional study was used. A retro-
spective case control study was used to identify risk factors. Partici-
pants: A total of 2561 women consented to participate in the research.
431 participants were included in the case-control study. Interven-
tions: Detailed questionnaire included: reproductive history, demo-
graphic features, menstrual pattern, severity of dysmenorrhea and
associated symptoms; information about nutrition and sleep hygiene.
Results: The prevalence of dysmenorrhea was 52.07%. Due to pain,
69.78% reported frequent school absenteeism. The risk of dysmenor-
rhea in students who had a family history of dysmenorrhea was ap-
proximately 6 times higher than in students with no prior history. The
prevalence of dysmenorrhea was significantly higher among smok-
ers compared with non-smokers 3.99% vs. 0.68% (p=.0.05 OR:6.102).
Those women reporting an increased intake of sugar reported a
marked increase of dysmenorrhea compared to women reporting no
daily sugar intake (55.61% vs. 44.39%, p=.0023 LR:0.0002). However,
alcohol, family atmosphere and nationality showed no correlation with
dysmenorrhea. Our study revealed two most important risk factors of
dysmenorrhea: meal skipping 59.78% vs. 27.03%, p=.00000 LR: 0.00000
OR:4.014 and sleep hygiene-receiving less sleep 38.77% vs. 19.59%,
p=0.000055 LR: 0.000036 OR:2.598.

Conclusion: Primary dysmenorrhea is a common problem in the ad-
olescent population of Thilisi Geogia. It adversely affects their educa-
tional performance. Meal skipping and sleep quantity are associated
with dysmenorrhea and may cause other reproductive dysfunctions.

(J Turkish-German Gynecol Assoc 2012; 13: 162-8)
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Introduction

Except for the newborn and early infant years, no period of
the human life span encompasses more dramatic changes
than does adolescence. Providing optimal health care to indi-
viduals of this age group requires an in depth understanding
of the biological, cognitive, and sociocultural changes that

Amag: Caligma Tiflis, Giircistan’da yasayan adolesan kizlarda disme-
nore prevalansini belirlemeyi, olasi risk faktorlerini bulmay1 ve eger
varsa beslenme ve uyku hijyeni ile iliski kurmay1 amacglamistir.
Gereg ve Yontemler: Kesitsel calisma yapildi. Risk faktérlerini ta-
nimlamak icin retrospektif olgu kontrol ¢alismasi kullanildi. Katihmci-
lar: toplam 2561 kadin arastirmaya katilmak icin olur verdi. Olgu-kont-
rol calismasina 431 katiimci dahil oldu. Girisim: Ayrintili anket sunlar
icermekteydi: reprodiiktif 6ykii, demografik 6zellikler, menstrual pa-
tern, dismenorenin siddeti ve iliskili semptomlar; beslenme ve uyku
hijyeni hakkinda bilgiler.

Bulgular: Dismenore prevalansi %52.07 idi. %69.78’i agr nedeniy-
le sik olarak okula gidemedigini bildirdi. Ailede dismenore 6ykiisii
olan 6grencilerde dismenore riski, oykiisii olmayan Ogrencilerden
yaklasik 6 kez daha yiliksekti. Dismenore prevalansi sigara icenlerde
sigara icmeyenlerle kiyaslandiginda anlamli olarak daha yiiksekti,
%3.99’a karsilik %0.68 (p=.0.05 OR: 6.102). Artmis seker alimi bildiren
kadinlar, giinliik seker alimi olmadigini bildiren kadinlara kiyasla be-
lirgin dismenore artigi rapor etti (%55.61’e karsilik %44.39, p=0.0023,
LR:0.0002). Buna karsin, alkol, aile cevresi ve uyruk dismenore ile
bir korelasyon gostermedi. Calismamiz dismenorenin en énemli iki
risk faktoriinli ortaya c¢ikardi: 6giin atlama 9%59.78’e karsilik %27.03,
p=0.00000, LR:0.00000, OR:4.014 ve uyku hijyeni-az uyumak %38.77’ye
karsilik %19.59, p=0.000055, LR: 0.000036, OR:2.598.

Sonug: Primer dismenore Tiflis Giircistan‘in adolesan populasyonun-
da yaygin bir problemdir. Egitim performanslarini olumsuz olarak et-
kilemektedir. Ogiin atlama ve uyku miktan dismenore ile iliskilidir ve
diger reprodiiktif islev bozukluguna neden olabilir.

(J Turkish-German Gynecol Assoc 2012; 13: 162-8)

Anahtar kelimeler: Primer dismenore, adolesan, beslenme, uyku,
yasam tarzi

Gelis Tarihi: 05 Subat 2012 Kabul Tarihi: 14 Nisan 2012

occur, their interrelatedness and their potential impact on
an adolescent’s health (1). Primary dysmenorrhea is by far
the most common gynecological problem in this age group
(2). Studies conducted on female adolescents report the
prevalence range of primary dysmenorrhea from 20% to 90%
(3). Morbidity due to dysmenorrhea represents a substantial
public health burden. It is one of the leading causes of absen-
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teeism from school and work and is responsible for significant

loss of earnings and diminished quality of life (4-8). Despite its

high prevalence and associated negative effects, many women

do not seek medical care for this condition (9).

In primary dysmenorrhea, no pelvic pathological feature is

identified; an inflammatory response, mediated by prosta-

glandins and leukotrienes causes lower abdominal cramps
and systemic symptoms. The following risk factors have been
associated with more severe episodes of dysmenorrhea: earlier
age at menarche; long menstrual periods; heavy menstrual
flow; smoking and positive family history, obesity and alcohol
consumption (10-13). Physical activity and the duration of the
menstrual cycle do not appear to be associated with increased
menstrual pain (11). There is a lack of data of an association
between primary dysmenorrhea and nutritional deficiency
despite the fact that adolescence is a peak time for eating dis-
orders (14). Adolescents require increased nutrients to sustain
the rapid growth of the brain, bones, body tissues, and sexual
maturation. Significant nutritional deficiencies in adolescence
can lead to decreased adult height, osteoporosis, and delayed
sexual maturity (15). To meet the energy requirements of ado-
lescents, a variety of food sources is recommended, with 60%
of calories from carbohydrates, 10% to 20% from protein, and
less than 30% from fat (15). The role of diet in the pathogenesis
of dysmenorrhea is discussed in the literature and results are
diverse. There are no clear recommendations on dietary hab-
its, but there are clear points. The effects of dieting may bring
women to the attention of the gynecologist and may be respon-
sible for symptoms that may not seem readily related to dieting.

Dietary behaviors and associated chronic disease risk factors

established during adolescence have been shown to track

into adulthood, suggesting that adolescence is a key time to
address nutritional issues such as meal skipping (16-18). In

Georgia there is lack of information about the nutritional status

of adolescents and its relationship to reproductive health. There

is existing evidence that adequate nutrition plays a key role in
achieving normal adult size and reproductive capacity, which
increases our interest in this issue.

To our knowledge, a review of studies focusing on sleep and

primary dysmenorrhea in adolescents is at present absent.

There are several converging reasons to focus on sleep regu-

lation in relation to primary dysmenorrhea and adolescent

development:

i. Sleep appears to be particularly important during periods of
brain maturation.

ii. There are substantial biological and psychosocial changes
in sleep and circadian regulation which exist across puber-
tal development.

iii. Increasing evidence exists that many adolescents frequently
obtain insufficient sleep.

iv. There is mounting evidence that sleep deprivation has its
greatest negative effects on the control of behavior, emo-
tion, and attention, which is a regulatory interface critical in
the development of social and academic competence, and
psychiatric disorders (19).

The outcomes of inadequate or dysfunctional sleep are well doc-

umented. Sleep affects immune, cardiovascular, and cerebro-

vascular function and can have an effect on menstrual disorder.
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A six-year longitudinal study among adolescents given a ten-
hour sleep opportunity suggested that adolescents needed nine
hours of sleep on average (20, 21). Healthy young adults, who
were deprived of sleep for forty hours, showed increased circu-
lating pro- and anti-inflammatory factors (22). The association
of sleep deprivation, pain, and inflammatory processes is seen
in a variety of medical disorders and conditions (23).

Material and Methods

The study was conducted with two-stage cluster sampling. The
primary unit of random selection was the capital of Georgia,
Thbilisi. Selection of clusters used probability proportional to
size (PPS) sampling, based on statistic data collected in 2008.
With cluster sampling, the schools and universities to be
included were first selected. Enrollment data in these schools
was obtained from the Ministry of Education. The second stage
consisted of systematic equal probability sampling. Students
were randomly selected from within the selected schools and
they were eligible to participate in the survey. Informed con-
sent was obtained from respondents before collecting data. A
specially designed form providing information about the study
was given to respondents. Since this study involved disclosure
of intimate knowledge, participants were assured of confiden-
tiality and anonymity. Parents’ consent letters were also given
to the students explaining what the study was all about and
reassuring them that the information obtained would be strictly
anonymous and confidential.
A letter was previously sent to heads of all selected schools for
their consent to undertake the survey. The purpose and details
of the survey were discussed with the school authorities.
The teachers and school personnel were not present during
administration of the questionnaire to encourage the students
to provide their own answers without influence. Out of 2890
selected, 2561 agreed to participate. They answered survey
questions in the classroom, and all of them underwent a physi-
cal exam. Vital Signs: Blood pressure, heart rate, respiration
rate and temperature were checked. Anthropometry: Body
mass index (BMI) was calculated and pelvic ultrasound was
conducted in all students. Based on including and excluding cri-
teria, 431 students were included in the case control study. The
medical school “Aieti” ethics committee approved the study
protocol. Students were informed of their right to withdraw
from the study at any time.
The eligibility criteria included the following:

Age 14-20 with clinical signs of dysmenorrhea

Nulliparity

Written or oral informed consent.
Exclusion criteria included:

Acute or chronic pelvic pathology that can be a cause of

secondary dysmenorrhea.

Physical illness affecting eating behavior or causing pain

Any history of mental illness or a structural abnormality that

could account for pain or sleep

Planning pregnancy

Taking any kind of psychotropic drugs

Refusal to participate
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Information about the girls’ reproductive history was gathered.
Ultrasound was conducted again in all participants to rule out
pelvic pathology. The questionnaire included data regarding
demographic features, menstrual pattern (menarche age, cycle
length, menstrual flow length, and menstrual blood quantity)
use of contraception, severity of dysmenorrhea and associated
symptoms, the body area, frequency, intensity (if pain was
experienced during the last three cycles), number of years of
painful menstruation, duration of pain, region of pain, presence
of other complaints accompanying dysmenorrhea and impact
of menstrual pain on daily activities. In addition, the question-
naire addressed information about menstrual abnormalities in
close relatives, extra genital pathologies and treatments used.
The questions were also related to the impact of dysmenorrhea
on school performance and attendance.

A retrospective case control study was used to identify risk fac-
tors. In the focus group were included adolescents suffering
from dysmenorrhea with no underlying pelvic pathology. In
the control group: healthy adolescents, with regular menstrual
cycles, no physiological or somatic complaints during men-
struation.

Questions concerning nutrition were straightforward. Students
were asked to circle the number of meal intakes throughout the
24 hours. The U.S. Department of Health and Human Services
recommends at least six servings of grains and at least five
servings of fruits and vegetables per day. So, twice or less meal
intake was considered as infrequent food intake.

Gibney and Wolever (24), classifies an eating episode as an
event that provides at least 50 kcal, and, as generally one
snack does not provide the above mentioned amount, we did
not regard it as “meal” intake. We considered that meal skip-
ping can be used as a screening tool to identify adolescents
of unhealthy nutrition, since meal skipping is associated with
numerous health-compromising eating behaviors and less
adequate dietary intakes. Excessive carbohydrate and sugar
intake was determined based on individual self-report of
excessive consumption of bread, table sugar, soda, chocolate,
ice cream and sweets in their daily diet (25). Nine possible
responses ranging from “never” to “six or more times a day”
were recorded. Four and more was considered as excessive.
Some other questions included: Which meals do you regularly
eat? When do you snack? What are your favorite snack foods?
Do you think you have healthy eating habits? We consider that
this questionnaire is reliable, for rapid assessment of eating
habits. However, we are aware that it is hardly ever possible to
assess the absolute validity of dietary questions in population-
based surveys (26).

There is evidence supporting the validity of self report sleep
habits surveys, when the goal is to describe group-level sleep
patterns of large samples of adolescents (27, 28).

Questions were: What time do you go to bed on school days?
What time do you wake up? On school days when do you go to
bed? How long does it take you to fall asleep? How many times
a week are you awake the whole night? Based on answers,
we calculated hours of sleep received in the participant 2890
women aged 14-20 years who were randomly selected. A
total of 2561 women consented to participate in the research.
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431 participants were in the case-control study. Participants
were divided in two groups. One group comprised 148 healthy
women with no dysmenorrhea and with regular ovulatory
cycles, the second group consisted of 276 women suffering
from painful menstruation, and 7 participants were excluded
due to genital malformation.

The survey data were analyzed using the SPSS version 13.0.

Results

The prevalence of dysmenorrhea was 52.07%. In the adolescent
population of Thilisi. Georgia Case group- #1 adolescents with
dysmenorrhea the mean age of the girls was 16.03+1.39 years,
age of menarche 12.58+.2, menstrual flow duration 4.92+1.36.
days. Control group-#2, healthy adolescents without dysmen-
orrhea: the mean age was 15.55+0.87 years, age of menarche
12.74+1.06 years, menstrual flow duration.4.53+1.24 days. BMI
of participant was 23+1.

Out of women from group having dysmenorrhea kg/m?, 63.7%
started experiencing pain from 12-15 years, 36.3% reported
late development of the disease from 15 to 19 years, 16.88% of
adolescent associated onset of painful cycles with psychologi-
cal stress, 13.42% -with physical work, and 11.26% reported a
stressful event before the start of painful cycles. Other factors
reported were: allergic reactions in 7.79%, frequent viral or
bacterial infection in 9.92%, and start of sexual activity in 1.3%
Analysis showed that the occurrence of dysmenorrhea differed
significantly among students in high school, compared with uni-
versity, with a higher prevalence in school compared with uni-
versities, which can be due to age (87.68% vs 12.32% p<0.001,
LR 0.0007).

Most patients, 34.42%, reported a duration of pain of one day
and more: 27.90% one hour and more. 23.19% less than an hour,
10.51%, one day with intervals,-1.81%. a week: The majority of
women, 43.84%, reported localization of pain in the lower part
of the abdomen and 5.94% in the lumbar region, or both 27.17%
(Figure 1).

Pain associated with menstruation is also accompanied by
various other symptoms. Associated physiological symptoms
are presented in Figure 2. Due to pain and the presented symp-
toms, 69.78% reported frequent school absenteeism.

Duration of Pain

Several times a week — 41.45%
One day and more _ 34.42%
one hourand more | 27 %
Less than an hour _ 23.19%
One day with intervals | N 10.51%

Aweek [J] 1.81%
Once a day I 0.72%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 1. Pain duration reported
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Table 1. Gynecological family history and dysmenorrhea
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Dysmenorrhea P (Asymp. Sig.) Odds
Dysmenorrhea Healthy Pearson Likelihood Ratio
Chi-Square ratio

Menstrual cycle irregularity yes 23.19% 15.54% 0.063055 0.058665 1.641
no 76.81% 84.46%

Dysmenorrhea yes 30.43% 6.76% 0.000000 0.000000 6.038
no 69.57% 93.24%

Amenorrhea yes 5.43% 2.03% 0.097123 0.078711 2.778
no 94.57% 97.97%

Premenstrual syndrome yes 5.80% 2.03% 0.073679 0.057007 2,974
no 94.20% 97.97%

Pelvic inflammatory disease yes 6.52% 2.70% 0.091020 0.075388 2.512
no 93.48% 97.30%

Psycho-Vegatatic symptoms of Dysmenorrhea

Weakness 38.41%
Headache 38.41%
Agresivness 37.31%

Anxiety
Dizziness |
Nausea |
Emosional Instability | 10.14%
Sweating | 8.36%
Diareah [N 5.84%%
Vomiting [N 5.8
Phobia I 3,62%

10% 15%

26.09%

30% 40%

20%

0% 5% 25% 35%

Figure 2. Psycho-vegetatic symptoms associated with dysmenorrhea

The risk of dysmenorrhea in students who had a family his-
tory of dysmenorrhea was approximately 6 times higher than
in students with no prior history. Questions included mother
and anyone in the family separately. Although in Georgia there
is high degree of attachment and close family relationship, the
most positive answers were checked with the mother. Other
gynecological diseases in the mother did not influence the
prevalence of dysmenorrhea (Table 1).

The prevalence of dysmenorrhea was significantly higher
among smokers compared with non-smokers 3.99% vs. 0.68%
p.0.05 OR 6.102. d, Our results revealed a significant difference
between high and low intakes of sugar products and frequency
of dysmenorrhea. Those women reporting an increased intake
of sugar reported a marked increase of dysmenorrhea com-
pared to women reporting no daily sugar intake, 55.61% vs.
44.39% p<0.001 LR 0.0002. However, alcohol, family atmo-
sphere and nationality showed no correlation with dysmenor-
rhea. Our study revealed the two most important risk factors of
dysmenorrhea to be meal skipping- inadequate nutrition 59.78%
vs 27.03% p<0.001 LR 0.00000 OR 4.014 and sleep hygiene-
receiving less sleep 38.77% vs. 19.59% p .0.001 LR 0.000036 OR
2.598. All studied risk factors are presented in Table 2.

We also studied the association of dysmenorrhea with extra-
genital pathology. No association was observed between
reported diabetes, thyroid diseases, gastro-intestinal, vascu-
lar, or renal diseases. Allergy reaction in patients with dys-
menorrhea was more frequent, 14.23% compared with the
healthy group 4.73% Pearson Chi-Square 0.003 Likelihood Ratio
0.001494 Odds Ratio 3.343.

On the question of what relieved pain, half of the women,
50.72%, used medication for the management of their pain,
17. 69% used rest, napping as pain relief, 13.08% used trying to
concentrate on other tasks, 14. 23% preferred a horizontal posi-
tion, 4.23%did not specify. Medications used for dysmenorrhea
were: NSAID’s 9.82%, other pain relievers, analgesics 71.78%,
spasmolytics 6.13%, combined oral contraceptives 9.82%.

Discussion

It is estimated that the prevalence of dysmenorrhea varies
from 20% to 95% (29-31). The results of this study confirm that
dysmenorrhea is common in young women, as 52.0% of our
sample experienced dysmenorrhea. We consider that variation
of the prevalence may be due to different diagnostic tools or
different attitudes of different cultures towards menstruation.
Geographic location cannot be ignored as in Turkey, on the
border of Georgia, the prevalence of dysmenorrhea was quite
close 55.5% (32). According to another study, prevalence in
northern Turkey was also 53.6% (33). We want to mention that
this is the first and only study in our country examining the
prevalence of dysmenorrhea, but in Turkey in other studies the
prevalence of painful menstruation was low. Polat reported
45.3% (34) Cakir reported 31.2% (35).

The highest number of women having dysmenorrhea, 57%, was
observed at the age of 14. As the mean age of menarche in our
sample was 12.58=1.2, dysmenorrhea occurred soon after the
onset of menstruation. We found no significant difference in the
mean age of menarche between the two groups. Our data differs
from many other studies where age of menarche is an important
factor (36-39). The same results were observed by Pawlowski,
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Table 2. Risk factors of dysmenorrhea
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Dysmenorrhea P (Asymp. Sig.) Odds
Yes No Pearson Likelihood Ratio
Chi-Square ratio
Education High school 87.68% 97.97% 0.000344 0.000071 6.790
college 12.32% 2.03%
Living conditions Satisfactory 93.12% 95.95% 0.238306 0.224929 0.572
non satisfactory 6.88% 4.05%
Family income High income 9.42% 19.59% 0.012283 0.014966
medium income 85.51% 75.68%
poverty 4.35%) 2.70%
refugee 0.72% 2.03%
Family atmosphere Harmonic 83.27% 89.19% 0.100820 0.093935 0.603
conflictive 16.73% 10.81%
Alcohol use Yes 4.35% 3.38% 0.627653 0.623123 1.300
No 95.65% 96.62%
Tobacco use Yes 3.99% 0.68% 0.050112 0.028883 6.102
No 96.01% 99.32%
Drug use Yes 1.45%
No 98.55% 100%
Sleep hygeine Yes 38.77% 19.59% 0.000055 0.000036 2.598
No 61.23% 80.41%
Meal skipping Yes 59.78% 27.03% 0.000000 0.000000 4.014
No 0.22% 72.97%
School absenteeism Yes 56.88% 45.95% 0.031456 0.031468 1.552
No 43.12% 54.05%

who did not find any difference in the ages of menarche between
dysmenorrheic and non-dysmenorrheic women (40).

Again, our research pointed out that primary dysmenorrhea
causes recurrent absenteeism from school, or other activities.
Despite great advances in the study of the pathogenesis and
treatment options, the fact that students tended to be absent
from school, unable to focus on their courses, and distracted
from lectures due to dysmenorrheal symptoms, is stable. As
Ondervan in 1998 indicated that dysmenorrhea is responsible
for school absenteeism, later other studies from 2000- through
2007 again confirm female adolescents absenteeism was com-
mon due to excessive pain (36, 41-44).

Although a high percentage of women suffer with pain each
month, which leads to school absenteeism, our study highlight-
ed that most women do not seek medical advice. It is known
that non-steroidal anti-inflammatory drugs are highly effective,
but most participants are unaware of the effectiveness of the
treatment. Only 9.82% used NSAID’s. In our country university
entrance exams are conducted on a pre-determined day, so it
is important to be aware of treatment options, if menstruation
coincides with examinations. There is need to educate girls
and their parents regarding effective dysmenorrhea treatment,

emphasizing NSAID use, appropriate dosing, including prophy-
lactic administration and dosing frequency.

Our results demonstrated that the prevalence of dysmenor-
rhea was dependent on family income. Similarly, Widholm and
Kantero noted a higher prevalence of dysmenorrhea among
higher income groups (45). However, some researchers have
indicated that economic status is not consistently associated
with dysmenorrhea, suggesting that further research is neces-
sary to clarify this factor (46).

Our research indicated that, while no particular gynecologic
disease in the mother is a predictor of dysmennorhea, family
history of dysmenorrhea seems to be an important risk factor
for women with dysmenorrhea. The results are consistent with
previous studies (32, 44, 47).

Our study identifies tobacco to be an important risk factor.
Previous studies have found an association between current
cigarette smoking and the prevalence of dysmenorrhea (48, 49).
We agree that cigarette smoking may increase the duration of
dysmenorrhea, presumably because of nicotine-induced vaso-
constriction (50).

Our study demonstrated that meal skipping significantly increas-
es the prevalence of dysmenorrhea. To our knowledge, this is
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the first research that considered meal skipping as a risk factor,
although there are several studies suggesting that nutrition dur-
ing adolescence affects reproductive function in young women
and dysmenorrheal as well. A low-fat vegetarian diet was asso-
ciated with a decrease in duration and intensity of dysmenor-
rhea in young adult women (7). Dietary supplementation with
omega-3 fatty acids had a beneficial effect on the symptoms of
dysmenorrhea in adolescents in one study (29).

Nonetheless, it has been demonstrated that menstrual regular-
ity can be influenced by diet (51). Specific dietary nutrients may
have direct effects or exert their effects by altering the status of
circulating sex steroids. So, as inadequate nutrition is a cause
of low energy availability and can alter hormonal status, we
consider that meal skipping causes menstrual disorders.

Our study revealed that sugar consumption was associated
with the prevalence of dysmenorrhea. We found only one
study that observed same results. A possible explanation that
Nebahat Ozerdogan provided was that sugar interferes with
the absorption and metabolism of some vitamins and minerals,
thus causing nutritional imbalances, which in turn can cause
difficulty in muscle functioning and lead to muscle spasms (32).
We consider excessive sugar can alter circulating steroid quan-
tity, but further research is necessary to prove this hypothesis.
Excessive sleepiness among children and adolescents has
become a major international health concern. There are sev-
eral reports of poor sleep hygiene and sleep disorders in pedi-
atric groups (52).

Our study also indicated that a high percent of the Georgian
adolescent population report late sleeping habits and getting
inadequate sleep. The data is consistent with large-scale com-
munity surveys, and between 14 and 33% of adolescents report
a subjective need for more sleep (53-57).

Our study once again demonstrated that, despite cultural differ-
ences, adolescents’ worldwide sleep is significantly less than
the recommended 9-10 h. Although our study has limitations,
findings strongly point out that self-reported shortened total sleep
time, is negatively associated with primary dysmenorrhea. We
consider that the effect of sleep disorder on dysmenorrhea is due
to the fact that the sleep/wake rhythm seems to be influenced by
the estrogen and progesterone receptors and vice versa. It well
known that sleep deprivation compromises cognitive, emotional,
neurologic, metabolic, and immune functions and thereby can
have a great effect on reproductive health (58).

We also found that frequent overnight wakefulness can affect
dysmenorrhea. The same results were shown by a survey of
2264 participants, that women working a shift schedule, found
an increase in dysmenorrhea and menstrual irregularity (27).
Sleep deprivation has an impact on dysmenorrhea and repro-
ductive health, but a more detailed assessment is necessary to
specify this effect. Our study is a step forward to emphasize that,
despite its significance and frequency, sleep disturbance is an
area of adolescent health that is almost entirely unaddressed.

Conclusion

Primary dysmenorrhea is a common problem in the adolescent
population of Thilisi, Geogia. It adversely affects their educa-
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tional performance. As most students are unaware of effective
treatment, we suggest improving female adolescents’ self-care
behavior towards dysmenorrhea through enhanced health
education in schools. The findings of this study can serve as a
guide to healthcare providers who want to design an effective
systematic menstrual health education program for female
adolescents. Meal skipping is associated with dysmenorrhea
and may cause other reproductive dysfunctions. Meal skipping
and excessive sugar consumption can be used as a screen-
ing tool to identify adolescents in need of nutrition education.
Future management of dysmenorrheal pain may be considered
a promising nutritional therapy for the relief of pain and symp-
toms associated with dysmenorrhea. However, large, prospec-
tive, and controlled studies will be necessary to establish the
findings of this study. At this point professionals should educate
teens on the adverse effects associated with meal skipping,
including, excessive snacking of unhealthy foods. The results
of this study suggest that sleep quality and sleep hygiene has
a great effect on reproductive health quality. Disturbed sleep
can be both a cause and a result of ill health and,if recog-
nized, can improve adolescent development and reproductive
health. Sleep deprivation is associated with a variety of adverse
consequences, which are often not appreciated by patients
or clinicians. In summary, dysmenorrhea trials are especially
important because this condition is undertreated and leads to
high morbidity in adolescence.
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Endometrial spiral artery Doppler parameters in
unexplained infertility patients: is endometrial
perfusion an important factor in the etiopathogenesis?

Aciklanamayan infertilite olgularinda endomnetrial spiral arter Doppler
pararnetreleri: endomnetrial perfiizyon etyopatogenezde onernli bir faktor mii?

Selda Uysal', Elif Pelin Oziin Ozbay', Tekin Ekinci', Hayri Aksiit', Sebnem Karasu?, Ahmet Zeki Isik?, Ferit Soylu'
‘Department of Gynecology and Obstetrics, Atatiirk Research and Training Hospital, [z, Turkey

“Department of Radiology, Atatiirk Research and Training Hospital, [zrmir, Turkey
SIRENBE IVF Center, [zrnir, Turkey

Objective: Uterine perfusion, particularly the endometrial blood
flow, may have an important role in endometrial receptivity. In order
to assess the contribution of sub endometrial blood flow in the etio-
pathogenesis of unexplained infertility mid luteal- peri-implantation
period spiral artery transvaginal color Doppler parameters were mea-
sured and compared with fertile controls.

Material and Methods: Forty-two consecutive patients admitted to
Izmir Katip Celebi University Ataturk Training and Research Hospital,
Department of Obstetric and Gynecology with the diagnosis of unex-
plained infertility after standard diagnostic work up constituted the
study group and they were compared with a fertile control group ad-
mitted to hospital with non specific gynecological complaints or for
check-up in the same period. Mid luteal transvaginal color Doppler
ultrasonography was applied to each patient by the same radiologist
who was blind to the diagnosis of the particular patient and, RI (resis-
tance index) and PI (pulsatility index) values were calculated.
Results: There were no significant differences between the two
groups, in respect to age, body mass index, basal hormonal and mid
luteal progesterone levels (p>0.05). For the fertile control group, mid
luteal-peri-implantation phase endometrial spiral artery mean RI val-
ues were calculated as 0.48+0.08 SD and mean Pl values as 0.65+0.18
SD. For the study group, mean Rl values were calculated as 0.54+0.07
SD, PI values were calculated as 0.80+0.16 SD. The differences for RI
(p=0.009) and PI (p=0.004) were statistically significant.
Conclusion: According to Doppler parameters, unexplained infertil-
ity patients have high impedance blood flow in spiral arteries which
means that peri-implantation blood flow in these patient is lower
than fertile controls. These findings suggest that endometrial perfu-
sion may have an important contribution to etiopathogenesis of unex-
plained infertility. (J Turkish-German Gynecol Assoc 2012; 13: 169-71)
Key words: Unexplained infertility, endometrial blood flow, endome-
trial receptivity, transvaginal ultrasonograhy, colored Doppler
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Amag: Endometrial kan akimimn, endometrial implantasyon-
da 6nemli rol oynadig1 diisiiniilmektedir. Biz ¢alismamizda sub-
endometrial kan akimimnin aciklanamayan infertilitedeki 6nemini
belirleyebilmek icin mid-luteal- periimplantasyon donemindeki kan
akimin1 TVUSG doppler ile dlgerek fertil kontrol grubu ile karsilas-
tirdik.

Gerec ve Yontemler: Calismamiza izmir Katip Celebi Universitesi
Atatiirk Egitim ve Arastirma Hastanesi, Kadin Hastaliklar ve Dogum
Klinigi'ne infertilite nedeni ile bagvurmus ve yapilan tetkikler sonu-
cunda ac¢iklanamayan infertilite olarak tani almis 42 hasta ile fertilite
disindaki jinekolojik sikayetler ile basvurmus fertil hastalarin mid-
luteal dénemindeki endometrial kan akimi degerlendirildi. Olgiim-
ler; rezistans indeksi ve pulsatilite indeksi, hastalarin hangi gruba ait
oldugunu bilmeyen tek radyolog tarafindan yapildi.

Bulgular: Yas, boy, kilo orani, bazal hormonal durum ve mid-luteal
progesteron diizeyleri acisindan iki grup arasinda fark yoktu (p>0.05)
Fertil kontrol grubunun mid-luteal-peri-implantasyon fazindaki spiral
arter ortalama Rl degeri 0.48 +0.08 SS, Pl degeri ise 0.65+0.18 SD ola-
rak olcildid. Calisma grubu icin ise RI degeri 0.54+0.07 SS, PI degeri
0.800.16 SS olarak olciildii. Olciimler istatistiksel olarak degerlen-
dirildiginde anlaml olarak bulundu (RI p:0.009, PI p:0.004).

Sonug: Doppler parametrelerinin degerlendirilmesi ile, agiklanama-
yan infertilite grubundaki hastalarin, endometrial spiral arter direnc-
leri kontrol grubundan daha yiiksek olarak bulundu. Sonug olarak
aciklanamayan infertilite grubundaki hastalarda, periimplantasyon
dénemindeki subendometrial kanlanma kontrol grubuna gore daha
az olarak olciilmiistiir ve bu sonucun infertilite etyopatogenezinde
onemli rol oynadig1 diistiniilmiistiir.

(J Turkish-German Gynecol Assoc 2012; 13: 169-71)

Anahtar kelimeler: Aciklanamayan infertilite, endometrial kan
akimi, endometrial implantayon, transvajinal ultrasonografi, renkli
Doppler
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Introduction

Unexplained infertility is one of the most common diagnoses
in a fertility clinic with the prevalence of 15-30% (1, 2). In
fertile women uterine spiral artery perfusion has been found
to improve during the luteal phase, which coincides with the
implantation window (3). Endometrial receptivity is regulated
by many factors including uterine perfusion (4, 5). Several
studies have shown that uterine receptivity is decreased when
the uterine artery impedance has been increased during the
mid luteal phase (2, 6). Abnormal uterine perfusion may be a
contributing factor to etiopathology of infertility especially in
couples with unexplained infertility.

Transvaginal Doppler pulsed ultrasound is an important tool
for examining the female reproductive system and is a non-
invasive method to assess the uterine perfusion (7, 8). The aim
of this study is to evaluate the mid-luteal phase endometrial
spiral artery blood flow in unexplained infertility patients and
compare those parameters with fertile controls in order to
reveal the possible role of the uterine perfusion in the infertility
etiopathogenesis.

Material and Methods

The study group is composed of consequent 42 unexplained
infertility patients admitted to Izmir Katip Celebi University
Ataturk Training and Research Hospital, Department at Obstetric
and Gynaecology between August 2010 and August 2011. Values
of the study groups were compared with 20 volunteers admit-
ted during the same time frame mostly for Pap smear controls.
Patients in the control group had normal physical and pelvic
examinations with normal menstrual cycles and had given
a live birth during the year before the admission and did not
have intrauterine device or use oral contraceptives. They were
below 40 years of age, did not smoke and did not have any
systematic or clinical disease. In the study group, infertility was
defined as unexplained if a comprehensive infertility evaluation
including transvaginal ultrasonography, mid-luteal progester-
one value, histerosalpinghography, detailed semen analysis,
failed to reveal any apparent cause.

In this study we measured mid-luteal phase spiral artery param-
eters by using transvaginal color Doppler ultrasonography
(TVCDUSG) in 42 unexplained infertile and 20 fertile patients.
TVCDUSG has been performed by the same radiologist, who
was blinded to the groups.
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The ultrasonographic examination was done on the 21‘menstru-
al day by using GE logic P6 (GE Healthcare, Buckingomshare)
ultrasound machine with a 6-10MHz endovaginal transducer.
After placing the transducer in to the vagina, transverse and
sagittal images at the uterus and ovaries were obtained. Color
Doppler examination of the endometrium was performed
with a 1.1 kHz pulse repetition frequency (PRF) to evaluate
a minimum flow velocity at 5 cm/sec. in the spiral arteries.
Triplex mode examination included gray scale image combined
with color frame and a flow spectrum on the spectral wave,
resistance (RI) and pulsatility indexes (PI) were measured
automatically by using the software program in the equipment.
SPSS 16.0 for Windows was used for the statistical analysis 95%
confidence interval was considered. Continuous variables were
analyzed with sample t-test and p< 0.05 was considered statisti-
cally significiant.

Results

No significant difference was reported in serum mid-luteal
progesterone, basal FSH levels between two groups and simi-
larly no significant difference was observed in terms of demo-
graphic characteristics like age and BMI (p>0.05). Endometrial
spiral arteries RI and PI values were found to be 0.48+0.08 and
0.65=0.18 in midluteal peri-implatation period of the fertile
control group. This values in study group were detected as RI
0.54%+0.07, PI 0.80+0.16. The difference in both indexes are
statistically significant between two groups (RI p<0.009, PI
p<0.004).

Discussion

It has been previously demonstrated that impedance of uterine
and spiral arteries blood flow change periodically during the nor-
mal ovulatory menstrual cycle (1, 2, 8). It is interesting that the
lowest impedance at spiral artery blood flow has been detected
just at the time at mid-luteal phase, during which endometrium
has been transformed from proliferative phase to secretory
phase (2, 8, 9). At this specific time period blood supply of uterus
is rich and implantation is most likely to ocur (2, 3, 6, 10). In addi-
tion to this it was reported that impedance of spiral artery blood
flow in women with unexplained infertility was significantly
higher than that of the fertile counterparts (1, 7). Similarly Steer
et al. (7) suggested that decreased uterine perfusion might be a
cause of unexplained infertility (7).

Table 1. The mean values of age, BMI, progesterone, FSH and endometrial artery impedance in unexplained infertility

group and fertile control group

Unexplained (n=42) Control (n=20) P

Mean=+SD Mean+SD
Age 26.69+4.4 28.25%3.71 0.176
BMI (kg/m2) 2541331 25.55+2.61 0.874
Resistance index 0.54+0.07 0.48+0.08 0.009
Pulsatility index 0.80+0.16 0.65+0.18 0.004
Progesteron ng/mL 10.86+6.56 10.84+5.12 0.992
FSH (basal) mIU/mL 7.6x1.41 7.58x1.2 0.941
BMI: Body Mass Index, FSH: Follicule Stimulating Hormone, SD: Standard Deviation
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We therefore hypothesized that impaired blood flow could be
an important contributing factor to infertility in women with no
other relevant cause was present.

There are various methods to assess the endometrial receptiv-
ity including endometiral biopsy and immunohistochemical
analysis. The introduction of pulsed Doppler ultrasonography
has provided a non-invasive mode of evaluation of uterine
impedance and reveal physiological data, rather than anatomi-
cal information alone.

There was significant correlation of uterine PI and biochemi-
cal markers of endometrial receptivity including endometrial
histological dating (11, 12). The measurement of impedance
to uterine blood flow in IVF cycles has provided an indirect
measure of endometrial receptivity (9, 11, 13). In studies where
endometrial and subendometrial blood flow were analysed by
color or power Doppler ultrasonography absence of blood flow
signal has been found to be associated with significantly low
pregnancy rate or absence of pregnancy in IVF cycles (13, 14).
Battaglia et al. (9) reported the highest pregnancy rate in the
group with lower resistance to blood flow in the uterine spi-
ral arteries. This finding revealing the decrease in peripheral
impedance in the uterine vasculature reflected by a low uterine
artery PI was considered to be a consequence of increased
blood flow and a sign of high tissue perfusion, and this might
be an important prerequisite for successful invitro fertilization
and embryo transfer cycle. In this study the best uterine recep-
tivity was a achieved in lower resistance group and no preg-
nancy were detected when PI>3.0. Similarly Steer et al. (11)
reported that 35% of women who failed to conceive in on IVF
programme had a mean uterine artery PI value>3.0. Therefore,
they suggested that embryo cryopreservation in those patients
with a uterine artery PI>2.99 for transfer in subsequent cycles
should be considered.

In other studies it was also found that there was significantly
lower impedance at uterine artery blood flow in the conception
group than in non-conception group in IVF-ET program. When
spiral artery RI>0.72, PI>1.6 were present or there was absence
of vascular signal in spiral artery, endometrium was considered
to be non receptive, endometrial condition was suboptimal and
implantation was unlikely to occur, so the patient was at high
risk of ART treatment failure (11, 15).

In our study we observed a significantly lower impedance in
uterine vasculature infertile control group in comparison to
unexplained infertility group. Despite the similar demographic
parameters and luteal phase progesterone profile spiral artery
PI and RI values in unexplained infertility group were signifi-
cantly higher than fertile control group. These findings are in
accordance with the ones in literature. Pulsed Doppler ultra-
sonography is technically difficult especially with tiny vessels
like subendometrial signals and spiral arteries and operator
dependant. This may be a limitation to the wide spread use
of this technique. In our study all of the measurements have
been performed by the same author and the operator was
blinded to the groups an this may be considered as a positive
effect on objective evaluation. In conclusion our results can be
considered as a sign for a significant endometrial contribution
as derivation of blood flow impedance to unexplained group.
Mid-luteal or peri-implantation period Doppler measurements
should be considered in infertility patients and if impedance
to uterine vasculature is found to be high these patients may
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become candidates for therapies increasing the luteal blood
low like aspirin and omega 3 in unexplained infertility and IVF
patients (16, 17). Embryo freezing and subsequent hormonal
preparation of endometrium can be considered.
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Maternal plasma prolidase, matrix metalloproteinases
1 and 13, and oxidative stress levels in pregnancies
complicated by preterm premature rupture of the

membranes and chorioamnionitis

Preterm erken mernbran rdplird ve koryoarnnionitle kormplike gebeliklerde maternal
plazma prolidaz, matriks metalloproteinaz I ve 13, ve oksidatif stres seviyeleri

Hatice Ender Soydin¢', Muhammet Erdal Sak', Osman Evliyaoglu?, Mehmet Siddik Evsen’, Abdulkadir Turgut!,
Ali Ozler', Hayrettin Tay', Talip Giil’
'Departrment of Gynecology and Obstetrics, Faculty of Medicine, Dicle University, Divarbakw, Turkey

“Departmernt of Biochemistry, Faculty of Medicine, Dicle University, Divarbaki;, Turkey

Objective: This study aimed to investigate the role of various biochem-
ical markers in preterm premature rupture of membranes (PPROM)
and in prediction of chorioamnionitis in patients with PPROM.
Material and Methods: This case-control study included a total of 100
pregnant women at 26-34 gestational weeks. Of these women, 50 were
healthy and 50 had PPROM. The biochemical markers in the maternal
plasma including prolidase, matrix metalloproteinase (MMP) 1 and 13,
total oxidative status (TOS), total antioxidant capacity (TAC), glutathi-
one peroxidase (GPx), catalase (CAT), paraoxonase-1 (PON-1), tumor
necrosis factor alpha (TNF-a), and high sensitive C-reactive protein (hs-
CRP) were assayed. These levels were compared between the PPROM
and control groups and between women with or without chorioamnio-
nitis in the PPROM group.

Results: Compared to the control group, the levels of prolidase, MMP-
13, and TOS were significantly higher (p values <0.001, 0.020, and
0.035, respectively) and those of TAC and PON-1 were significantly
lower in the maternal plasma of the PPROM group (p values=0.012
and <0.001, respectively). The plasma prolidase and TOS levels were
significantly higher (p values=0.033 and 0.005, respectively) and the
plasma TAC and PON-1 levels were significantly lower in women with
chorioamnionitis as compared with the corresponding values in wom-
en without chorioamnionitis in the PPROM group (p values =0.041
and 0.048, respectively). The multivariate logistic regression analysis
observed that prolidase, TAC, and PON-1 were important markers for
the presence of PPROM and prolidase and TOS were important mark-
ers for predicting chorioamnionitis.

Conclusion: This study suggested that maternal plasma prolidase,
TAC, and PON-1 may be useful for the diagnosis of PPROM, and pro-
lidase and TOS may be used to predict chorioamnionitis in patients
with PPROM. (J Turkish-German Gynecol Assoc 2012; 13: 172-7)

Key words: Preterm premature rupture of membranes, maternal
plasma, prolidase, matrix metalloproteinase, oxidative stress
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Amag: Bu calismanin amaci ¢esitli biokimyasal belirteclerin preterm
erken membran riiptiirii (PEMR) ve PEMR olan hastalarda koryoam-
nioniti predikte etmedeki rollerini arastirmaktir.

Gere¢ ve Yontemler: Bu vaka-kontrol ¢alisma, 26 ile 34 gebelik
haftalan arasinda 100 gebe kadini kapsadi. Bu gebe kadinlarin 50’si
saglikli, 50’si PEMR’'ne sahipti. Maternal plazmada, biokimyasal belir-
tecler olarak, prolidaz, matriks metalloproteinaz 1 ve 13, total oksidatif
status (TOS), total antioksidan kapasite (TAC), glutatyon peroksidaz
(GPx), katalaz (CAT) ve paraoksonaz-1 (PON-1), timor nekrozis fak-
tor alfa (TNF-o) ve yiiksek sensitif C-reaktif protein (hs-CRP) test edil-
di. Biokimyasal belirteclerin plazma diizeyleri, hem PEMR ve kontrol
grubu arasinda, hem de PEMR grubunda koryoamnionit gelisen ve
gelismeyen hastalar arasinda karsilagtirildi.

Bulgular: Kontrol grubuyla karsilastirildiginda, PEMR olan hastalarda
maternal plazma prolidaz, MMP-13 ve TOS diizeyleri anlamh yiiksek
(p degeri; <0.001, 0.020, 0.035); TAC ve PON-1 diizeyleri anlamh dii-
stiktii (p degeri; 0.012, <0.001). PEMR grubunda, koryoamnionit ge-
lisen kadinlarda, koryoamnionit gelismeyen kadinlardaki degerlerle
karsilagtinldiginda plazma prolidaz ve TOS diizeyleri anlaml yiiksek
(p degeri; 0.033, 0.005); TAC ve PON-1 anlamh distikti (p degeri;
0.041, 0.048). Multivaryans lojistik regresyon analiz ile prolidaz, TAC
ve PON-1"in PEMR’niin varhgi icin; prolidaz ve TOS’un koryoamnioniti
predikte etmek icin 6nemli belirtecler olduklar bulundu.

Sonug: Bu calisma maternal plazma prolidaz, TAC ve PON-I’in
PEMR'niin tamsinda faydal olabilecegini; prolidaz ve TOS’'un PEMR
olan hastalarda koryoamnionitin 6ngoriilebilmesinde kullanilabilece-
gini gosterdi. (J Turkish-German Gynecol Assoc 2012; 13: 172-7)
Anahtar kelimeler: Preterm erken membran riiptiirii, maternal
plazma, prolidaz, matriks metalloproteinaz, oksidatif stres
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Introduction

Premature rupture of membranes (PROM) is defined as the
rupture of fetal membranes any time before the start of labor.
If this rupture occurs before the thirty-seventh week of gesta-
tion, it is known as preterm premature rupture of membranes
(PPROM). PPROM occurs in approximately 1% of all pregnan-
cies and in 30% of all preterm deliveries (1). Lower socioeco-
nomic level, lower maternal mass body index (BMI), smoking,
history of preterm birth, urinary and genital tract infections,
increase in membrane tensile strength due to excessive uterine
distension as in polyhydramnios, vaginal bleeding at any stage
of pregnancy, amniocentesis, and cerclage have been consid-
ered to be risk factors for PPROM (2). Although impaired colla-
gen metabolism, increased oxidative stress, and choriodecidual
inflammation or infections are suspected to be involved in its
etiopathogenesis, its etiology has not yet been fully elucidated
(3-5). PPROM can be diagnosed by the presence of amniotic
fluid leakage from the external cervical ostium observed during
sterile speculum examination. Although some pregnant women
may complain of symptoms suggestive of PPROM, the exami-
nation findings might not support this diagnosis. In such cases,
establishment of diagnosis can be challenging. In the treatment
of PPROV, if there are no findings of labor, fetal distress, and
chorioamnionitis, expectant management is preferred for the
maturation of fetal lungs (6). Chorioamnionitis is an important
infection, increasing both maternal and neonatal morbidity and
mortality (7, 8). Therefore, it is important to detect subclinical
intrauterine infection before the development of clinical chorio-
amnionitis. Although culture of fluid obtained by amniocentesis
is a safe method for diagnosing intrauterine infection, due to its
invasive nature several studies have aimed to develop noninva-
sive diagnostic tests (9).

In this study, our aim was to determine the importance of plas-
ma markers in the prediction of PPROM and chorioamnionitis
in pregnant women. To this end, we measured the prolidase,
matrix metalloproteinase 1 and 13 (MMP1 and MMP13, respec-
tively), total oxidative status (TOS), total antioxidant capacity
(TAC), glutathione peroxidase (GPx), catalase (CAT), paraox-
onase 1 (PON 1), tumor necrosis factor alpha (TNF-a), and high
sensitive C-reactive protein (hs-CRP) in the plasma of healthy
pregnant women and pregnant women with PPROM.

Material and Methods

This prospective case-controlled study was conducted at the
Dicle University Faculty of Medicine, Department of Gynecology
and Obstetrics between January and December 2011. The study
protocol was approved by Ethics Committee of our university.
Informed written consents were obtained from all the pregnant
women participating in the study.

This study included a total of 100 pregnant women at 26-34
weeks of gestation, of whom 50 were healthy (control group)
and 50 had PPROM (PPROM group). Women with preeclampsia,
placenta previa, ablatio placentae, polyhydramnios, multiple
pregnancies, major fetal anomaly, diabetes mellitus, chronic
systemic disease, and suspected PPROM were excluded from
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the study. PPROM was diagnosed by observing the accumulation
of amniotic fluid in the posterior fornix during sterile speculum
examination as well as by a positive nitrazine test. Routine labo-
ratory examination for all patients included complete urinalysis,
routine whole blood count, biochemical tests, as well as obstet-
ric ultrasonography (US) examinations to determine the gesta-
tional age, major anomalies, amniotic fluid index, and number
of fetuses. In the PPROM group, high-sensitive C-reactive protein
(hs-CRP), cervicovaginal cultures and postpartum placental his-
topathological examination were performed.

The expectant management was applied to pregnant women
in the PPROM group. All the women were given prophylactic
antibiotic therapy (with ampicillin) as medical intervention.
Also, standard antenatal corticosteroid therapy (with betameth-
asone) was administered for accelerating fetal lung maturation
in pregnant women with PPROM before 32 weeks of gestation
(1). The pregnancy was terminated with the development of
fetal distress, active labor, and clinical chorioamnionitis.

The patients in the PPROM group were closely followed up
for clinical infection indices such as fever, heart rate, vaginal
discharge, uterine sensitivity, white blood cell count, and hs-
CRP levels. Chorioamnionitis was clinically diagnosed by 2
or more positive results among the following tests: uterine
sensitivity and irritability, foul-smelling and purulent discharge,
leukocytosis (>15000 cells/mm?), and maternal fever of =38°C
during the hospitalization (10). Histologically, the diagnosis of
chorioamnionitis was established by findings of acute inflam-
matory changes in the chorionic placenta and its membranes.
However, funisitis was defined as detection of neutrophilic
infiltration into the umbilical vessel wall and Wharton gel (11).
In the PPROM group, participants with or without clinical and/
or histopathological chorioamnionitis were defined as chorio-
amnionitis (+) and (-), respectively.

Participants in the control group were pregnant women at
26-34 weeks of gestation who delivered at term and did not
show any emergent complications of pregnancy during routine
prenatal controls.

Sampling

We collected one blood sample from each patient on hospital
admission prior to administration of steroids and antibiotics in
the PPROM group and on routine pregnancy follow-up in the
control group at the same time of gestation. Blood samples
drawn from the antecubital vein were centrifuged at 3000 rpm
for 10 minutes, and plasma portions of the samples were stored
at -80°C until laboratory analysis.

Biochemical analyses

Enzymatic activity of prolidase, TAC, and TOS were analyzed as
described previously (12). CAT and PON-1 activities were mea-
sured using the method of Aebi et al. (13) and spectrophoto-
metrically by the modified Eckerson method, respectively (14).
Enzyme-linked immunosorbent assay (ELISA) kits were used to
measure the MMP1, MMP13 (Raybiotech Inc. USA), TNF-a, and
hs-CRP levels (Diasource Immunoassays S.A., Belgium). GPx
activity was measured according to the method described by
Kayabasi et al. (15).
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For the quantitative analysis of whole blood count and of
routine biochemical parameters, an Abbott Cell Dyn 3700
Hematology Analyzer (Abbott Diagnostics, IL, USA), and a
Roche/Hitachi P 800 module autoanalyzer (Roche Diagnostics,
IN, USA), respectively, were used.

Statistical Analysis

Data were analyzed using the Microsoft Statistical Package for
Social Sciences (SPSS) version 18.0 for Windows. The sample
size was calculated with Cohen’s power analysis method
using effect size d=0.8, 80% power, alpha=0.05, and consider-
ing the results of previous studies (16).

The normality of distribution of data was tested using the
Kolmogorov-Smirnov statistical method. Mann-Whitney U
and Student’s ¢ tests were used for continuous variables, and
the chi-square, Pearson’s chi-square, and Fisher’s exact tests
were used for categorical variables. Logistic regression analy-
ses were carried out to assess the correlations between these
parameters and detect PPROM and chorioamnionitis in cases
with PPROM. P < 0.05 was considered statistically significant.

Results

The study included 50 pregnant women with PPROM and 50
healthy pregnant women (control group). There were no signif-

Table 1. Demographic characteristics
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icant differences in the demographic parameters between both
the groups (Table 1). In the PPROM group, all pregnant women
received prophylactic antibiotic therapy. For those with age of
gestation of <32 weeks, corticosteroid therapy was instituted to
support fetal lung maturation. At the time of hospital admission,
the mean time after membrane rupture was 1.93+0.37 days.
The mean time until the delivery after membrane rupture was
6.75+2.9 days.

Cervicovaginal cultures were positive in 10 of the 50 (20%)
women, with Candida albicans in 6, Enterobacteriaceae in 3,
and group B streptococci in 3. In the PPROM group, clinical
chorioamnionitis developed in 7 (14%) women. Indices of
clinical chorioamnionitis, including increased CRP levels (n=7;
14%), leukocytosis (n=12; 24%), fever =38°C (n=7; 14%), foul-
smelling vaginal discharge (n=7; 14%), and uterine sensitivity
(n=3; 6%), were detected. Further, 13 (26%) of the 50 pregnant
women exhibited histological evidence of chorioamnionitis.
The maternal plasma levels of prolidase, MMP-1, MMP-13, TOS,
TAC, PON-1, CAT, GPx, TNF-a, and hs-CRP in both the groups
are presented in Table 2. As compared with the control group,
the prolidase, MMP-13, and TOS levels were significantly higher
in the PPROM group, while the TAC and PON-1 levels were
found significantly lower. The MMP-1, GPx, CAT, TNF-a, and hs-
CRP levels did not differ significantly between groups (Table 2).
Multivariate logistic regression analyses of statistically signifi-

PPROM group Control group P value
N (50) N (50)
Maternal age (year) 28.9+4.80 29.2+6.80 0.852
Parity 2.18%+1.99 2.120x£1.95 0.850
Abortion 0.65+1.29 0.37+0.89 0.254
Gestational age (week in first evaluation) 30.75+3.89 31.10+£3.94 0.684
History of PPROM 5(10) 3(6) 0.715
BMI (kg/m?) 27.5%1.68 27.8+1.65 0.527
Data has been given as mean=+standard deviation (SD) or n (%). BMI: Body mass index, PPROM: preterm premature rupture of membrane
Table 2. The maternal plasma levels of parameters
Parameters PPROM group Control group P value
N (50) N (50)

Prolidase (U/L) 793.2+141.6 525.2x107.1 <0.001
MMP 1 (pg/mL) 244.6+65.59 220.8+48.26 0.060
MMP 13 (pg/mL) 380.8+122.1 325.6+89.82 0.020
TOS (wmol H202 Equiv./L) 12.87+3.43 11.55+2.03 0.035
TAC (mmolTrolox Equiv./L) 0.93+0.42 1.17+0.41 0.012
GPx (U/mL) 1.73+1.34 2.14x1.57 0.201
CAT (U/L) 599.5+166.3 646.8+150.7 0.18
PON 1 (U/L) 61.26+14.05 98.84+36.41 <0.001
TNF- o (pg/mL) 14.37+2.71 14.88+5.08 0.571
hs-CRP (mg/dL) 0.78+0.52 0.68+0.35 0.328
Data has been given as mean=standard deviation (SD). PPROM: preterm premature rupture of membrane, MMP 1: matrix metalloproteinase 1, MMP 13: matrix metal-
loproteinase 13, TOS: total oxidative status, TAC: total antioxidant capacity, GPx: glutathione peroxidase, CAT: catalase, PON 1: paraoxonase 1, TNF-a:: tumor necrosis
factor alpha, hs-CRP: high sensitive C-reactive protein
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cant parameters revealed that the prolidase, TAC, and PON-1
levels were important predictors of PPROM (Table 3).
Comparison of the biochemical parameters of the women in
the PPROM group with negative and positive cervicovaginal cul-
tures revealed no significant differences. In the PPROM group,
the prolidase and TOS levels were significantly higher while
the TAC and PON-1 levels were significantly lower in women
with chorioamnionitis when compared with the corresponding
levels in women without signs of chorioamnionitis (Table 4).
Furthermore, multivariate logistic regression analyses for these
parameters were performed, and it was found that the plasma
prolidase and TOS levels were important predictive markers of
chorioamnionitis (Table 5).
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Discussion

PPROM is an important obstetric problem whose etiopatho-
genesis has been suggested to involve factors such as impaired
collagen metabolism, increased oxidative stress, choriodecid-
ual inflammation, and/or infection. Fetal membranes are com-
prised of the amnion and chorion, which are both strong and
flexible. These membranes consist of collagens and noncol-
lagenous materials. Prolidase and MMPs are enzymes that play
important roles in the metabolism of collagen. Also, PPROM
has been suggested to be related to increased oxidative stress
and infection and/or inflammation at the amniochorionic site.
Therefore, we investigated the levels of the above-mentioned

Table 3. The multivariate logistic regression analysis of parameters related to PPROM

Parameters Beta-coefficient P value Odds ratio (95% CI)
Prolidase 0.016 <0.001 1.016 (1.007-1.026)
MMP 13 0.007 0.163 1.007 (0.997-1.017)
TOS 0.136 0.461 1.146 (0.798-1.646)
TAC -3.091 0.016 0.045 (0.004-0.568)
PON 1 -0.067 0.006 0.935 (0.891-0.981)

capacity, PON 1: paraoxonase 1

CI: confidence interval, PPROM: preterm premature rupture of membrane, MMP 13: matrix metalloproteinase 13, TOS: total oxidative status, TAC: total antioxidant

Table 4. The maternal plasma levels of parameters in pregnant women with and without chorioamnionitis in the PPROM group

Parameters Chorioamnionitis (+) Chorioamnionitis (-) P
(N:13) (N:37) value
Prolidase (U/L) 854.7+87.09 754.6+151.4 0.033
MMP 1 (pg/mL) 261.8+42.74 235.7+73.84 0.158
MMP 13 (pg/mL) 387.2+138.8 377.5+114.9 0.970
TOS (umol H,0, Equiv./L) 14.73+3.79 11.90+2.83 0.005
TAC (mmolTrolox Equiv./L) 0.75+0.31 1.03+£0.45 0.041
GPx (U/mL) 1.67+1.16 1.76+1.44 0.862
CAT (U/L) 552.6+177.5 623.8+157.9 0.220
PON 1 (U/L) 54.26+13.56 64.89+13.09 0.048
TNF- a (pg/mL) 14.82+3.31 14.13+£2.37 0.665
hs-CRP (mg/dL) 0.89+0.57 0.72+0.48 0.393

factor alpha, hs-CRP: high sensitive C-reactive protein

Data has been given as mean=standard deviation (SD). PPROM: preterm premature rupture of membrane, MMP 1: matrix metalloproteinase 1, MMP 13: matrix me-
talloproteinase 13, TOS: total oxidative status; TAC: total antioxidant capacity, GPx: glutathion peroxidase, CAT: catalase, PON 1: paraoxonase 1, TNF-a: tumor necrosis

Table 5. The multivariate logistic regression analysis of parameters related to chorioamnionitis

Parameters Beta-coefficient P value Odds ratio (95% CI)
Prolidase 0.007 0.049 1.007 (1.002-1.013)
TOS 0.285 0.021 1.329 (1.044-1.693)
TAC -2.017 0.064 0.133 (0.016-1.127)
PON 1 -0.072 0.084 0.931 (0.858-1.010)

capacity, PON 1: paraoxonase 1

CI: confidence interval, PPROM: preterm premature rupture of membrane, MMP 13: matrix metalloproteinase 13, TOS: total oxidative status, TAC: total antioxidant
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enzymes, oxidative stress, and inflammation in women with
PPROM and in women who developed chorioamnionitis dur-
ing the clinic follow-up in the PPROM group, assuming that
increased or decreased levels of the above parameters would
aid in the diagnosis of PPROM as well as in the prediction of
chorioamnionitis. In this study, the levels of prolidase, MMP-1,
and MMP-13, which play important roles in collagen metabo-
lism; TOS, TAC, PON-1, CAT, and GPx as oxidative stress mark-
ers; and TNF-a and hs-CRP as inflammatory markers were
analyzed in the maternal plasma of pregnant women with
PPROM and in healthy pregnant women (controls). In patients
with PPROM, while the levels of prolidase, MMP-13 and TOS
were significantly higher, the TAC and PON-1 levels were lower
as compared to the control group. While significantly increased
levels of prolidase and TOS were found, the TAC and PON-1 lev-
els were significantly decreased in patients with PPROM who
subsequently developed chorioamnionitis.

Prolidase is a cytoplasmic enzyme that degrades imidopeptides
containing C-terminal proline and hydroxyproline. Prolidase
activity plays an important role in the production of collagen
and other proteins with a proline content, and it is an indica-
tor of increased collagen turnover (17, 18). Prolidase activity
has been found to increase in diseases associated with col-
lagen metabolism disorders as pathogenetic processes (19-21).
Moreover, collagen metabolism disorder has been proposed
as an etiopathogenetic factor for PPROM. Therefore, we inves-
tigated the prolidase activity in the plasma samples of preg-
nant women with PPROM. Prolidase activity was significantly
increased in the PPROM group, and it was significantly higher in
women with chorioamnionitis than in women without this con-
dition. Moreover, multivariate regression analyses revealed that
prolidase was a significant predictive marker for both PPROM
and chorioamnionitis.

The amniochorionic extracellular matrix consists of intense
connective tissue and is considerably resistant to proteases.
Their physiological degradation requires involvement of specif-
ic proteases, namely, matrix metalloproteinases (MMPs). MMPs
are released in an inactive form and inhibited by tissue-specific
inhibitors of MMPs. Their activation has been demonstrated
to be an important marker in PPROM (22-24). MMP-1, or col-
lagenase I, and MMP-13, or collagenase III, are 2 members of
the proteinase family found in the fetal membrane and amni-
otic fluid (24). In the present study, the relationship of these 2
enzymes with PPROM was investigated. Although higher plas-
ma MMP-13 activities were detected in cases with PPROM, mul-
tivariate regression analysis revealed that the diagnostic value
of MMP-13 activity was insignificant for PPROM. The MMP-1
levels did not differ significantly between the two groups.
Oxidative stress (OS) is defined as an imbalance between the
production of reactive oxygen species and the protective capac-
ity of antioxidants. Pregnancy is a state causing oxidative stress
due to increased metabolic activity and decreased antioxidant
capacity (25). The oxidative stress induced in the intrauterine
compartment reflects in the maternal circulation (20). In many
studies, significant increase in the oxidative stress and decrease
in antioxidant capacity have been reported in conditions with
adverse outcomes in pregnancy, such as preeclampsia, fetal
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growth restriction, and preterm birth, when compared with the
levels in normal pregnancies (26, 27). Few studies have investi-
gated the association between PPROM and oxidative stress. In
our study, we investigated the antioxidant markers CAT, PON-1,
GPx, and TAC and the oxidative marker TOS. In the PPROM
group, as well as in the subset of this group who developed
chorioamnionitis, the TOS levels were higher and the TAC and
PON-1 levels were lower as compared to the control and cho-
rioamnionitis (-) subset, respectively. There was no significant
difference in the CAT and GPx level between the groups. The
TAC and PON-1 levels were found to be significant predictive
markers for PPROM, whereas the TOS level was revealed to be
significant as a predictive marker of chorioamnionitis.

In pregnancy, the production of anti-inflammatory and proinflam-
matory cytokines are balanced. Anti-inflammatory cytokines are
dominant during the early stages of pregnancy, and the level
of proinflammatory cytokines increases as the pregnancy pro-
gresses and during its advanced stages. Even labor is said to be
induced as a result of an inflammatory process. Increase in the
proinflammatory cytokines has been reported in the etiology of
PPROM (28). Increased levels of IL-6 and IL-8 in patients with
PPROM have further supported these findings (9, 29). In our
study, comparison of the TNF-a. and hs-CRP levels in both the
groups as well as in the chorioamnionitis (+) and (-) groups
revealed no significant differences.

One of the theories in the pathogenesis of PPROM is intra-
uterine infection (1). Intrauterine infection can be effectively
diagnosed by assessments such as gram stain, culture, and by
evaluation of glucose and interleukin-6 levels of amniotic fluid
obtained by amniocentesis (30). The studies demonstrated that
the prophylactic antimicrobial therapy has beneficial effects,
including prolongation of pregnancy and prevention of chorio-
amnionitis and neonatal sepsis. The studies were performed
to investigate prolonged pregnancy with prophylactic antimi-
crobial therapy, considering infection as the pathogenesis of
PPROM (31, 32). These studies reported that antimicrobial
treatment significantly delayed delivery in pregnant women
with PPROM. Since amniocentesis is an invasive method, no
amniocentesis was performed in this study; however, all preg-
nant women with PPROM received prophylactic antimicrobial
therapy with ampicillin. Clinical chorioamnionitis developed in
7 (14%) women, and the mean time until delivery was found to
be 6.75+2.9 days.

Conclusion

We determined that the maternal plasma levels of prolidase,
TAC, and PON-1 are significant predictive factors for PPROM
and that the prolidase and TOS levels are a significant predic-
tive factor for chorioamnionitis. Further study is required to
determine whether or not these markers can be used in non-
invasive tests as predictors for both PPROM and subsequent
chorioamnionitis.
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Prediction of metabolic syndrome in women with
polycystic ovary syndrome

Polikistik over senidromnlu kadinlarda metabolik serndrormun ongorist

Firat Ersan’, Esra Arslan’, Aytiil Corbacioglu Esmer?, Serdar Aydin', Asuman Gedikbasr, Ali Gedikbasr',
Ismet Alkis', Cemnal Ark’
!Clinic of Gynecology and Obstetrics, Kanuni Sultan Stileyrnan Research and Teaching Hospital, Istanbul, Turkey
ZDepartment of Gynecology and Obstetrics, Istanbul University Istanbul Faculty of Medicine, Istanbul, Tirkey
SClinic of Biochemistry, Dr. Sadi Konuk Research and Teaching Hospital, Istanbul, Tirkey

Objective: To identify biochemical factors that serve as predictors
for the metabolic syndrome (MetS) in patients with polycystic ovary
syndrome (PCOS) and to investigate the value of adipocytokines in
the prediction of metabolic syndrome.

Material and Methods: A total of 91 pre-menopausal women with
PCOS diagnosed according to the Rotterdam consensus criteria were
recruited as study subjects. Waist circumference, blood pressure,
body mass index (BMI), fasting glucose, serum lipids, insulin, FSH,
LH, E,, total testosteron, homeostatic model assessment-insulin re-
sistance (HOMA-IR), serum leptin and adiponectin levels were evalu-
ated for all patients.

Results: Of the 91 women with PCOS, 15 patients met the criteria for
MetS. Body weight, BMI, waist circumference, systolic blood pressure,
diastolic blood pressure, fasting glucose, total cholesterol, triglycer-
ide, and VLDL concentrations were significantly higher and HDL was
significantly lower in women with PCOS+MetS compared with those
with PCOS only. However, the level of LDL, FSH, LH, E, and total tes-
testerone was not significantly different between these two groups.
Women with PCOS+MetS had significantly higher levels of leptin and
HOMA-IR, and significantly lower levels of adiponectin compared to
the women with PCOS only. In the multiple logistic regression model,
the association between HOMA-IR and leptin, and MetS remained
statistically significant (p=0.001 and 0.018), while the association be-
tween adiponectin and MetS was no longer statistically significant.
Conclusion: Aside from the biochemical markers such as glucose,
cholesterol and triglyceride, adipose tissue factors and insulin resis-
tance are valuable parameters in the prediction of MetS in patients
with PCOS. (J Turkish-German Gynecol Assoc 2012; 13: 178-83)

Key words: Metabolic syndrome, polycystic ovary syndrome, leptin,
adiponectin, HOMA-IR
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Introduction

Polycystic ovary syndrome (PCOS) is a frequent endocrine
disorder affecting 6-12% of reproductive-age women (1).
Oligo-amenorrhea, chronic anovulation, hyperandrogenism,
hirsutism, and infertility are some of the well-defined clini-

Amag: Polikistik over sendromu (PKOS) tanisi almig hastalarda me-
tabolik sendromun (MetS) 6ngoriisiinde kullanilabilecek biyokimya-
sal faktorleri tammlamak ve adipositokinlerin metabolik sendromun
ongorisiindeki yerini arastirmak.

Gere¢ ve Yontemler: Rotterdam kriterlerine gore PKOS tanusi al-
mus olan 91 premenapozal kadin ¢alisma grubunu olusturdu. Tim
hastalarin bel cevresi, kan basinci, viicut kitle indeksi (VKD, achk
kan sekeri, serum lipid diizeyleri, insilin, FSH, LH, E,, total testos-
teron, HOMA-IR (homeostatic model assessment-insulin direnci),
serum leptin ve adiponektin seviyeleri degerlendirildi.

Bulgular: PKOS tanusi almus 91 kadindan 15’i MetS kriterlerini tasi-
yordu. PKOS+MetS tanili kadinlarda sadece PKOS tanili kadinlara
gore viicut agirhgl, VKI, bel cevresi, sistolik kan basinci, diastolik
kan basinci, aclik kan sekeri, total kolesterol, trigliserid ve VLDL dii-
zeyleri anlamli olarak yiiksekken, HDL seviyesi anlamli olarak dii-
stk bulundu. Ancak, bu iki grup arasinda LDL, FSH, LH, E, ve total
testesteron seviyeleri acisindan istatistiksel olarak anlaml bir fark
yoktu. PKOS+MetS tanili kadinlarda diger kadinlara gore leptin ve
HOMA-IR diizeyleri anlaml olarak yiiksek, adiponektin seviyesi ise
anlaml olarak diisiiktii. Coklu lojistik regresyon analizinde HOMA-IR
ve leptin ile MetS arasindaki iligki istatistiksel olarak anlaml kalirken
(p=0.001 ve 0.018), adiponektin ile MetS arasindaki iliski istatistiksel
anlamini yitirdi.

Sonug: Kan sekeri, kolesterol ve trigliserid gibi biyokimyasal belir-
teclerin disinda, yag dokusu faktorleri ve insiilin direnci de PKOS
hastalarinda MetS 6ngoriisii agisindan degerlidir.

(J Turkish-German Gynecol Assoc 2012; 13: 178-83)

Anahtar kelimeler: Metabolik sendrom, polikistik over sendromu,
leptin, adiponektin, HOMA-IR

Gelis Tarihi: 26 Nisan 2012 Kabul Tarihi: 15 Temmuz 2012

cal manifestations of PCOS. It is also considered as a meta-
bolic disorder, since the components of metabolic syndrome
(MetS), namely obesity, glucose intolerance, atherogenic
dyslipidemia, and hypertension, are the common features of
this syndrome. Although MetS and PCOS have overlapping
features, and both cause an increased risk of cardiovascular
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disease, the pathophysiology that may link these two remains
unclear. Possible theories regarding the association between
MetS and PCOS include: (1) insulin resistance underlies the
pathogenesis of both MetS and PCOS, (2) obesity and related
adipose tissue factors (adipocytokins) independent of insulin
resistance are the major pathogenic contributors to both condi-
tions.

With the identification of adipose tissue as the source of leptin
in 1994, adipose tissue transformed from a passive organ stor-
ing energy to an active endocrine organ which produces a
variety of locally and systematically functioning bioactive mole-
cules. The adipocyte-derived 16 kDa hormone leptin is a critical
mediator of energy balance that relays information regarding
the depletion or accumulation of fat stores to the brain. Effects
on immune system, reproduction, angiogenesis and blood
pressure are some of the widely varying peripheral and central
actions of leptin (2). Both the granulosa and theca cells of the
human ovarian follicule have leptin receptors and it has been
shown that granulosa cells can secrete leptin, which indicates a
direct paracrine role for leptin at the ovarian follicular level (3).
Moreover, elevated leptin level is a common feature in obese
subjects, and it has been suggested that it could represent an
additional factor involved in the development of insulin resis-
tance and in the impairment of ovarian function, particularly in
women with PCOS (4).

Another molecule secreted by adipose tissue, adiponectin, is a
224-amino acid adipose specific protein, which was first identi-
fied in 1995. It has a molecular weight of 30 kDa, and is also
referred to as Adipocyte Complement-Related Protein 30 kDa
(ACRP30). Adiponectin supresses almost all processes involved
in atherosclerotic vascular changes including the expression of
adhesion molecules in vascular endothelial cells, the prolifera-
tion of vascular smooth muscle cells and the formation of foam
cells in vitro, and it exhibits an anti-atherosclerotic activity in
vivo (5). Adiponectin is the only known protein that is produced
in adipose tissue and it decreases in obesity (6). It is demon-
strated that adiponectin has insulin-sensitizing activity, and the
high level of plasma adiponectin is a negative risk factor for type
2 diabetes in diabetes-prone people (7). It has been shown to
be correlated negatively with triglyceride level, fasting plasma
glucose level, plasma glucose level two hours after a meal and
fasting insulin concentration, and correlated positively with the
high-density lipoprotein level (7, 8). Recent studies have also
shown that adiponectin is related to endothelium-dependent
vasodilatation and its plasma concentrations are low in subjects
with essential hypertension (9).

In the present study, we aimed to find the predictive value of
adiponectin and leptin in the assessment of MetS and to evalu-
ate their relationship with severity of insulin resistance and
hyperandrogenemia in patients with PCOS. We also aimed to
find biochemical predictors of MetS in women with PCOS.

Material and Methods

Subjects, definitions and study design
This was a cross-sectional study conducted in the Gynecology
Department of Kanuni Sultan Suleyman Research and Teaching
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Hospital between April 2008 and June 2010. A total of 91 Turkish
pre-menopausal women with PCOS were recruited as study
subjects. The diagnosis of PCOS was based on the Rotterdam
PCOS consensus (Rott-PCOS) criteria (10). According to these
criteria, PCOS was diagnosed if at least two of the following
criteria were present: oligo/amenorrhea, clinical or biochemi-
cal hyperandrogenism and PCO on ultrasonography. Clinical
hyperandrogenism was defined as the presence of hirsutism
(Ferriman-Galwey score >8) and/or acne. Biochemical hyper-
androgenism was defined as elevated total testesterone. PCO
was defined as the presence of at least one ovary with 12 or
more follicles measuring 2-9 mm in diameter (11). Other eti-
ologies that could mimic PCOS, such as Cushing syndrome,
thyroid dysfunction, hyperprolactinemia, adrenal hyperplasia or
andogen producing neoplasm were excluded. The use of medi-
cations known or suspected to affect reproductive or metabolic
function was prohibited within 60 days prior to study entry. This
study was approved by the institutional review boards ofour
center and all subjects provided written informed consent.
MetS was defined according to NCEP ATP III guidelines (12).
MetS was diagnosed if at least three of the following five fea-
tures were present: (i) central obesity with waist circumfer-
ence >88 cm, (ii) elevated serum triglyceride >150mg/dL, (iii)
reduced serum high-density lipoprotein (HDL)-cholesterol <50
mg/dL or the use of lipid lowering medication, (iv) elevated sys-
tolic and/or diastolic blood pressure >130/85 mmHg or the use
of antihypertensive medication, (v) impaired fasting glucose
>100mg/dL.

Insulin resistance (IR) was assessed using the homeostatic
model assessment (HOMA-IR: fasting insulin (wU/mL) x fasting
glucose (mg/dL)/405) (13).

Physical examination, ultrasound and laboratory analyses

A standard questionnaire was used to document personal,
medical, and drug history, regularity and length of menstrual
cycles, ovulation status, symptoms of hirsutism and acne. Signs
of androgen excess were noted during the physical examina-
tion. Body weight (kg), body height (m), and waist circumfer-
ence (WC) (cm) were measured. Waist circumference was
taken as the narrowest measurement between the top of the
iliac crest and the lower rib margin. Sitting systolic and diastolic
blood pressures (SBP-DBP) were measured after a 5-min rest
using a standard sphygmomanometer. Hirsutism was estab-
lished by using the Ferriman-Gallwey score. Transvaginal ultra-
sonography was systematically performed by the same investi-
gator (E.A.) on a Logiq 9, using the 4 MHz transvaginal probe.
Overnight fasting blood specimens were obtained in all women
for measurement of fasting plasma glucose (FPG), total choles-
terol (TC), triglycerides (TG), low-density lipoprotein cholester-
ol (LDL-C), very low-density lipoprotein cholesterol (VLDL-C),
high-density lipoprotein cholesterol (HDL-C), adiponectin, and
leptin. Serum LH, FSH, and total testosterone concentrations
were measured on the third day of either spontaneous or
progesterone-induced menstruation.

After clot formation, blood samples were centrifuged at 4°C for
15 minutes at 2000x g. Serum fasting blood glucose, lipid levels,
thyroid function tests, fertility hormones and insulin levels were
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determined on the same day. Aliquots of serum samples were
stored at -80°C until leptin and adiponectin assaying. Glucose,
total cholesterol, triglycerides, HDL and LDL cholesterol, free
T4, free T3, TSH, FSH, LH, estradiol, progesterone, prolactin,
and testosterone levels were analyzed with Architect c16200
Integrated System (Abbott Diagnostics Europe, Wiesbaden,
Germany). Serum insulin levels were determined by Siemens
Immulite 1000 immunoassay system (Siemens Healthcare
Diagnostics, USA) Serum adiponectin levels were determined
using AssayMax Human adiponectin ELISA Kit (Acrp30) (cata-
log EA2500-1, Lot 7250521), purchased from Assay Pro (USA) fol-
lowing the manufacturer’s instructions. AssayMax Human adi-
ponectin ELISA Kit employs the quantitative sandwich enzyme
immunoassay technique. Intra-assay and inter-assay coeffi-
cients of variation were 4.2% and 7.3% respectively. Adiponectin
levels were expressed as ug/ml. Serum Leptin levels were
measured using DRG Leptin (Sandwich) ELISA kit (EIA-2395)
purchased from DRG Instruments (GmbH, Germany) following
the manufacturer’s recommendations. Intra-assay and inter-
assay coefficients of variation were 5.9% and 8.6% respectively.

Statistical analysis
In this study, the data were analyzed using NCSS 2007.
Continuous variables were presented as mean+SD and ana-
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lysed using independent sample t-test. Categorical variables
were presented as X? test. Cut off for HOMA-IR, leptin and
adiponectin variables was determined and areas under ROC
curves were calculated and compared. For determining factors
that were effective in the differential diagnosis of metabolic syn-
drome, logistic regression analysis was performed. Statistical
significance was considered present if the P-value was <0.05,
95%Cl.

Results

Table 1 shows the comparison of clinical and biochemical char-
acteristics of women with PCOS only and women with PCOS +
MetS. Of the 91 women, 15 patients met the criteria for MetS.
Women in these two groups were similar in age and height.
As expected, compared with the women who did not meet
criteria for the MetS, those with the MetS had a significantly
higher body weight, BMI, waist circumference, systolic blood
pressure, and diastolic blood pressure. In addition, fasting glu-
cose, total cholesterol, triglyceride, and VLDL concentrations
were significantly higher in those with PCOS+MetS. Also, HDL
was significantly lower in the PCOS+MetS group. However,
the difference in LDL was not significant between these two
groups, nor were the levels of FSH, LH, E, and total testesterone.

Table 1. Comparison of clinical and biochemical characteristics of women with PCOS only and women with PCOS +MetS

PCOS only (n:76) PCOS+MetS (n:15) P
Age (year) 24.11x4.73 25.93+£4.95 NS
Height (m) 1.6+0.06 1.58+0.07 NS
Weight (kg) 63.72+12.84 78.87x11.15 0.0001
BMI (kg/m?) 24.8+5.01 31.47+4.1 0.0001
WC (cm) 82.46x9.45 94.6+6.89 0.0001
SBP (mmHg) 110.13+14.28 124.67+13.02 0.0001
DBP (mmHg) 68.42+8.8 76.67x10.47 0.002
Glucose (mg/dL) 87.5+£13.57 109.33+£15.37 0.0001
Total cholesterol (mg/dL) 160.86+39.63 186.53+24.97 0.018
HDL-C (mg/dL) 42.33£9.2 37.27£7.69 0.049
Triglyceride (mg/dL) 94.51+49.01 151.07£52.64 0.0001
VLDL-C (mg/dL) 18.9+9.8 30.21+10.53 0.0001
LDL-C (mg/dL) 99.7+36.86 119.09+20.37 NS
FSH (mIU/mL) 5.18x1.71 4.78+1.96 NS
LH (mlIU/mL) 8.46+4.65 6.64+4.9 NS
E, (pg/mL) 70.34+62.66 51.8+35.41 NS
Total testosterone (pg/mL) 0.87+0.35 0.71+0.33 NS
HOMA- IR 1.95x1.72 8.81x7.59 0.0001
Leptin (ng/mL) 30.35x11.6 44.37x14.34 0.0001
Adiponectin (ug/mL) 9.76+4.57 6.15+3.54 0.005
MetS, metabolic syndrome; NS, not significant; BMI: body mass index, WC: waist circumference, SBP: systolic blood pressure, DBP: diastolic blood pressure, LDL-C:
low-density lipoprotein cholesterol, VLDL-C: very low-density lipoprotein cholesterol: HDL-C, high-density lipoprotein cholesterol, HOMA-IR: the homeostatic model
assessment of insulin resistance
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Moreover, the women with PCOS +MetS had significantly higher
levels of leptin and HOMA-IR (both p=0.0001), and significantly
lower levels of adiponectin compared with the women with
PCOS only (p=0.005).

We constructed receiver operating characteristic (ROC) curves
(Figure 1) and calculated the area under the curve (AUC) value
as 0.833 for HOMA-IR, 0.805 for leptin, and 0.819 for adiponec-
tin. Then we made pairwaise comparison of ROC curves and
we found statistically no difference between the AUC values of
these parameters. For predicting metabolic syndrome, cut-off
points for HOMA-IR, leptin and adiponectin were determined.
When HOMA-IR was =2.51 sensitivity, specificity, positive pre-
dictive value, negative predictive value and likelihood ratio
were 86.67%, 73.68%, 39.4%, 96.6%, and 3.29%, respectively.
When leptin level was = 35.7 the corresponding statistics were
73.33%, 77.63%, 39.30%, 93.70% and 3.28%, and when adipo-
nectin level was < 6,45 they were 80%, 76.32%, 40%, 95.1% and
3.38%, respectively (Table 2).

In the multiple logistic regression model, the association between
HOMA-IR and leptin, and MetS remained statistically significant
(p=0.001 and 0.018), while the association between adiponectin
and MetS was no longer statistically significant (Table 3).
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Figure 1. ROC curves for selected variables and the presence of
metabolic syndrome

Ersan et al.
Metabolic syndrome and polycystic ovary syndrome

181

Discussion

The prevalence of MetS has been shown to range between
8.2% and 14.3% according to the criteria used in women with
PCOS, as opposed to 2.7% and 6.6% in the control group (14).
The most likely pathogenic link between PCOS and MetS is
insulin resistance and compensatory hyperinsulinism. In one
study, the prevalence of insulin resistance was reported to
be 32% among women with PCOS (15). Although hyperinsu-
linemic euglycemic clamp technique is the gold standard for
measuring insulin sensitivity, it is expensive, time consuming,
and invasive (16). The homeostatic model assessment of IR
(HOMA-IR) is a simple and noninvasive method for estimat-
ing insulin sensitivity from the steady glucose and insulin
concentrations measured under fasting conditions. It gener-
ally correlates well with clamp techniques. In this study we
used HOMA-IR as a surrogate marker of insulin resistance,
and we postulated that women with concomitant PCOS and
MetS would have more insulin resistance than women with
PCOS only. We found HOMA-IR values of these two groups
8.81+7.59 and 1.95+1.72, respectively (p=0.0001). This find-
ing is in agreement with other studies who have found that all
surrogate markers of reduced insulin sensitivity are more obvi-
ous in women with concomitant PCOS and MetS than women
without MetS (17-19).

Hyperandrogenism has been shown to be a risk factor for
insulin resistance in PCOS cases (15). However, in our study
women with PCOS only and women with PCOS+MetS did not
show any significant difference in terms of total testesterone.
While this finding is consistent with some studies in the litera-
ture (18, 19), it is in contrast with others (20). It has been also
shown that hyperinsulinemia and lipid abnormalities remained
unchanged despite the use of GnRH to suppress androgens in
hirsute hyperandrogenic women (21). As a consequence of
these findings, it can be suggested that hyperandrogenism by
itself may not contribute to the development of MetS in women
with PCOS.

Table 2. Diagnostic performance of HOMA-IR, leptin and adiponectin in the differentiation of metabolic syndrome

Cut Off Sensitivity Specificity PPV NPV +LR -LR
HOMA IR >2.51 86.67 73.68 39.4 96.6 3.29 0.18
Leptin >35.7 73.33 77.63 39.3 93.7 3.28 0.34
Adiponectin <6.45 80.00 76.32 40.0 95.1 3.38 0.26
PPV: Positive predictive value, NPV: Negative predictive value, LR: Likelihood ratio

Table 3. Multivariate logistic regression analysis
B S.E. p 95.0% C.Lfor EXP(B)
Exp (B) Lower Upper

HOMA-IR 0.657 0.17 0.001 1.77 1.26 2.48
Leptin 0.069 0.07 0.018 1.07 1.01 1.13
Adiponectin -0.32 0.18 0.076 0.73 0.51 1.03
Constant 3.7 2.62 0.004
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Although current theories focus on insulin resistance as the
prime factor linking visceral obesity with adverse metabolic
changes, studies suggest that the pathophysiology of MetS can-
not be explained by insulin resistance alone. Beyond glucose
homeostasis; dyslipidemia, blood pressure, and many other
pathophysiologic features have been characterized in indi-
viduals with MetS. Also, adipose tissue factors (adipocytokins)
play an important role in the pathogenesis of this syndrome.
Previous studies showed that adiponectin was closely associ-
ated with visceral fat accumulation and insulin resistance, and
the low levels of adiponectin were linked to the components
of MetS (7, 8, 22). It has been also reported that adiponectin
level might be useful for the diagnosis of MetS in obese Japanese
children (23). According to the effects of excess adiposity and IR
on adiponectin levels, a marked decrease of adiponectin levels
in women with PCOS can be assumed. This assumption has
been confirmed by the findings of numerous studies (24, 25). As
mentioned above, both MetS and PCOS are related with low
adiponectin levels and it is expected that women with con-
comitant PCOS and MetS would have lower adiponectin levels
compared to women with PCOS only. In this study, similar to
previous studies, adiponectin levels were detected lower in
PCOS patients with MetS.

Clearly, serum leptin concentrations rise in proportion to the
body adiposity. Therefore, obese individuals with MetS gener-
ally have higher circulating leptin concentrations. However,
obese individuals seem to be resistant to the hypothalamic
effects of leptin, and the catabolic pathways designed to reduce
appetite and increase energy expenditure are not activated,
therefore, excess body weight is maintained. In animal models
of pharmacologically induced PCOS (rats with dihydrotestos-
terone-induced PCOS) real-time reverse-transcriptase PCR
detected that the level of leptin expression in visceral fat of rats
with PCOS was higher than that of controls (26). Several reports
show that women with PCOS have higher circulating concen-
trations of leptin as compared with controls (27, 28). The role
of hyperleptinemia in women with PCOS is not clear yet, but
there is a possibility that women with PCOS are leptin resistant.
In this study leptin levels were significantly elevated in women
with concomitant MetS and PCOS. It is probably the result of the
concomitant presence of two leptin resistant conditions, PCOS
and MetS, in the same group of patients.

Screening all women with PCOS for the presence of MetS is
expensive. For this reason, screening should be limited to only
those women particularly at risk for MetS. At the Rotterdam
consensus meeting, it was mentioned that obese PCOS
patients should be screened for MetS, but they did not give
specific criteria or validity for screening these women. In the
literature, there are a few studies that were performed to find
the methods of the prediction of MetS in patients with PCOS.
Goverde et al. (29) found that a combination of waist circum-
ference and free androgen index (FAI) offers the best selection
criterion for the presence of either MetS or IR. Another study sug-
gested use of the triglyceride/HDL-cholesterol ratio (TG/HDL-C
ratio) >3.2 as a criterion to screen for MetS in hyperandrogenic
women (AUC 0.941, sensitivity 90.9%, specificity 87.5%) (19).

In this study, HOMA-IR, adiponectin and leptin were found to be
suitable for the differential diagnosis of MetS and cut off points
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were defined in a cohort of women diagnosed with PCOS.
However, this study was not without limitations. HOMA-IR may
have underestimated the true prevalence of IR. Even though the
gold standard for the diagnosis of IR is euglycemic hyperinsu-
linemic clamp, we opted to use HOMA-IR, because euglycemic
hyperinsulinemic clamp technique is too expensive and com-
plicated to use in clinical practice and large-scale studies.

Conclusion

In the management of PCOS it is essential to differentiate the
women particularly at risk for MetS. To our knowledge this is
the first study that investigate the value of adipocytokines in
the prediction of MetS in patients with PCOS. We have found
that adiponectin, leptin and HOMA-IR levels are significantly
different between women with PCOS only and women with
PCOS+MetS, as well as the other biochemical markers, such as
glucose, cholesterol and triglycerides. However, these markers
are very expensive and impractical for clinical use. Therefore,
more studies are required in order to find the optimum bio-
chemical or clinical markers that predict the presence of MetS
in patients with PCOS.
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Perinatal outcomes and anomalies associated with

fetal right aortic arch
fetal sag aortik ark: perinatal sonuclart ve ilgili anornaliler

Ahmet Gtil', Kemal Giingérdiik?, Gokhan Yidimn?
[stanbul Prenatal Center, Bakukoy, Istanbul, Turkey
2Clinic of Gynecology and Obstetrics, Mardin Wormen and Children'’s Diseases Hospital, Mardin, Tirkey
SUnit of Maternal and Fetal, Istanbul Kanuni Sultan Stileyrman Research Hospital, Istanbul, Turkey

Objective: To evaluate the prenatal findings, associated anomalies,
and prognosis of right aortic arch (RAA) anomalies.

Material and Methods: All cases referred for detailed ultrasonogra-
phy and fetal echocardiography between October 2006 and July 2009
were systematically examined for aortic arch anomalies and associat-
ed cardiac and extracardiac anomalies. Prenatal findings of all cases
with aortic arch anomalies and intracardiac and extracardiac findings
were prospectively registered in an electronic database that included
fetal echocardiography. Outcomes of the cases were collected post-
natally from the patients’ obstetricians, neonatal unit archieves, and
pediatric cardiologists.

Results: We detected 12 cases of RAA (0.37%; n=12/3200). Mean ges-
tational age at diagnosis was 24 weeks (range, 21-33 weeks). Of the
12 cases of RAA, five (41.7%) had a major cardiac defect, including te-
tralogy of Fallot (n= 3), atrioventricular septal defect (n=1), and ven-
tricular septal defect (n=1). An extracardiac anomaly was observed
in three cases (25%). The fetal karyotype was trisomy 21 in one case
with increased nuchal translucency (6.6 mm). Microdeletion 22q11
analyses performed in three cases were normal. The postnatal cours-
es of the cases with isolated RAA were uneventful. Two cases associ-
ated with major cardiac and extracardiac anomalies were lost in the
early neonatal period. The case of trisomy 21 was terminated. The
other four cases of RAA with an associated cardiac anomaly are cur-
rently in follow up.

Conclusion: Aortic arch anomalies, particularly RAA, can be diag-
nosed by fetal echocardiography. The prognosis for isolated RAA is
relatively good compared with that for RAA with associated anoma-
lies. (J Turkish-German Gynecol Assoc 2012; 13: 184-6)

Key words: Right aortic arch, aortic arch anomaly, fetal echocardiog-
raphy, fetus, prenatal diagnosis
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Amag: Prenatal dénemde, sag aortik ark tanisi alan hastalarin prog-
nozu ve diger anomalilerle birlikteligini degerlendirmek.

Gerec ve Yontemler: Kasim 2006 ile Temmuz 2009 yillani arasinda
lnitemize obstetrik ultrasonografi ve fetal ekokardiyografi yapilmasi
icin refere edilen vakalar sag aortik ark ve ilgili diger kalp ve kalp dis1
anomalilerin varlig! icin sistematik olarak muayene edildi. Prenatal do-
nemde, sag aortik ark tanisi ve diger kalp ve/veya kalp disi anomali tani-
s1 alan hastalar prospektif olarak elektronik ortama kaydedildi. Postna-
tal donemdeki sonuclar hastanin kadin dogum hekiminden, neonatal
unite dosyalarindan ve pediatrik kardiyoloji hekiminden alindi.
Bulgular: Calisma siiresi boyunca on iki hastaya sag aortik ark tani-
s1 konuldu (%0.37; n:12/3200). Tani ortalama olarak 24’tincii gebelik
haftasinda kondu (ortalama: 21-33 hafta). Aortik ark anomalisi tani-
st konan 12 hastanin bes (%41.7) tanesinde major kardiyak anomali
saptandi. Bu anomaliler; fallot tetrolojisi (TOF, n:3), atriyoventrikiiler
septal defekt (AVSD, n:1) ve ventrikiler septal defekt (VSD, n:1) idi.
Cahigma gurubumuzdaki ti¢ hastada (%25) kalp disi anomali varhgi
tespit edildi. Ense saydamhgi (NT: 6.6 mm) artmus olan bir hastanin
karyotip analizinde Trizomi 21 tespit edildi. Microdelesyon 22q11 ana-
lizi yapilan {i¢ hastanin sonuclan normal olarak bulundu. Major kar-
diyak anomalisi ve kalp dis1 anomalisi olan iki hasta erken neonatal
dénemde ex oldu. Trizomi 21 tanisi konulan hastanin gebeligi son-
landinldi. Diger sag aortik ark ve ilgili kalp anomalisi tanisi alan dort
hastanin takipleri halen siirmektedir.

Sonug: Aortik ark anomalilerinin, ¢zellikle sag aortik ark anoma-
lisinin tansi fetal ekokardiyografi ile konulabilir. izole sag aortik ark
anomalilerin prognozu, sag aortik ark ve eslik eden diger anomaliler
varhg ile karsilastinldiginda nispeten daha iyidir.

(J Turkish-German Gynecol Assoc 2012; 13: 184-6)
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diyografi, fetiis, prenatal tani
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Introduction

Right aortic arch (RAA) is a relatively rare anomaly. The true
incidence is unknown, but it is estimated to be 1 in 1000 in
low-risk populations (1). RAA may occur in isolation or in
association with cardiac and extracardiac anomalies. Prenatal
diagnosis of RAA anomalies has not been a focus of attention
until recently. So far, a few case series and some case reports
have been published, but information regarding outcomes and
associated anomalies is still limited. In this study, we report the
outcomes and associated anomalies in cases of RAA detected
in the fetus (2-8).

Material and Methods

All cases referred for detailed ultrasonography (US) and fetal
echocardiography between October 2006 and July 2009 were
systematically examined with a US 4-8 MHz curved array
probe (GE Voluson 730, Vienna, Austria), and all cardiac and
extracardiac anomalies were noted prospectively. Fetal echo-
cardiography was carried out using the segmental approach
with standardised anatomical planes and the three-vessels-
trachea view as an integral part of all examinations. RAA was
diagnosed when an aortic arch was present on the right side
of the trachea or on the right side with a U-shaped confluence
(Figure 1, 2). Other aortic arch anomalies associated with
cardiac and extracardiac anomalies were also identified. Fetal
karyotype and 22ql11 microdeletion analyses were performed
in three cases. Prenatal findings of all cases were registered
in an electronic prenatal database that included fetal echo-
cardiography. Outcomes of cases were collected postnatally
from the patients’ obstetricians, neonatal units, and pediatric
cardiologists. Prenatal diagnoses of RAA and associated anoma-
lies were confirmed by pathological examination or postnatal
echocardiography.

Results

We detected 12 cases with RAA (0.37%; n=12/3200) (Table 1).
Mean gestational age at diagnosis was 24 weeks (range, 21-33
weeks). Of the 12 cases of RAA, five (41.7%) were complicated
with other major cardiac defects, including tetralogy of Fallot
(TOF, n=3), atrioventricular septal defect (AVSD, n=1), and
ventricular septal defect (VSD, n=1). Extracardiac findings
were observed in three cases (25%). The fetal karyotype was
trisomy 21 in one case with increased nuchal translucency (6.6
mm). Microdeletion 22q11 analyses were performed in three
cases, and results were normal. The postnatal courses of the
isolated RAA cases were uneventful. Two cases associated with
major cardiac and extracardiac anomalies were lost during the
early neonatal period. The case of trisomy 21 was terminated.
The other four cases of RAA with associated cardiac anomalies
are currently in follow-up.

Discussion

Among the various anomalies of the aortic arch involving
the vessel course and/or its branching pattern, those most

commonly seen include RAA with aberrant left subclavian or
innominate arteries, RAA with mirror-image branching, double
aortic arch, circumflex retroesophageal aortic arch, or left aortic
arch with an aberrant right subclavian artery (1). The frequency
of RAA among adults is approximately 0.1%, and a similar inci-
dence was reported in a prenatal low-risk cohort (2, 3). Many
undiagnosed cases are detected when RAA is investigated
retrospectively.

RAA detected in the fetus is frequently associated with other
cardiac and extracardiac malformations. The risk of concomi-
tant congenital heart disease is >90% with the mirror-image
branching type of RAA and only 10% with RAA and an aberrant
left subclavian artery (3). Berg et al. (3) reported 71 fetuses with
RAA, and additional cardiac abnormalities were noted in 22
(30%) of these cases. The most common cardiac lesions in that
study were TOF, pulmonary atresia with VSD, and a common
arterial trunk. Zidere et al. (4) reported 50 (66%) fetuses with
other cardiac anomalies, the most common being TOF with
pulmonary atresia. In our series, RAA was found in association

Figure 1. Fetal right aortic arch
Ao: aorta, Pa: pulmonary artery, T: trachea

Figure 2. Fetal right aortic arch with tetralogy of Fallot
Ao: aorta, Pa: pulmonary artery, T: trachea
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Table 1. Intracardiac, extracardiac anomalies and outcome in the cases of right aortic arch (n:12)

No. GA at diagnosis Cardiac anomaly Extracardiac anomaly Outcome
1 23 - - Alive

2 22 - - Alive

3 21 - Alive

4 24 - - Alive

5 23 - - Alive

6 33 - Trachea and anal atresia, polyhydramnios NND

7 24 VSD Pelvic kidney Alive

8 23 TOF - Alive

9 24 TOF - Alive
10 28 AVSD - Alive
11 30 TOF with absent pulmonary valve - NND
12 22 - NT: 6.6 mm, Trisomy 21 Termination
GA: gestational age, week, RAA: right aortic arch, TOF: tetralogy of Fallot, VSD: ventricular septal defect, AVSD: atrioventricular septal defect, NT: nuchal translucency,
NND: neonatal death

with additional intracardiac malformations in five (41.7%) cases
(TOF, n=3; AVSD, n=1; VSD, n=1). Furthermore, RAA was asso-
ciated with an extracardiac anomaly in three fetuses (25%).
In a study by Berg et al., (3) this finding was observed in 12%
of the entire series. These findings suggest that a meticulous
inspection of fetal cardiac and extracardiac anatomy, including
the brachiocephalic branching pattern, should be performed in
prenatally detected cases and that cytogenetic testing for 22q11
deletions should be considered carefully.

A right-sided aortic arch may be asymptomatic. Sometimes,
affected infants and children can present at any time with symp-
toms of airway obstruction, usually stridor. Symptoms in infancy
are related to congenital heart anomalies or to compression of
mediastinal structures such as the trachea or the esophagus.

Conclusion

RAA can be prenatally diagnosed by fetal echocardiography and
may be associated with cardiac anomalies. Once RAA is diag-
nosed, cardiac and extracardiac anomalies, fetal karyotype, and
22q11 deletion should be suspected. The prognosis depends on
whether RAA is associated with cardiac and extracardiac anoma-
lies. The prognosis is relatively good for isolated RAA.
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Combined lower segment cesarean section and
cholecystectomy in single sitting-our initial experience

1ek otururmnda kombine altf segrmernt sezaryen arneliyvati ve rolesistekiorni-baslarigic
deneyirniniz
Majid Mushtaque', Ibrahim R. Guri?, Tajamul N. Malik?, Samina A. Khanday*

‘Department of Surgery, Skims Mc Hospital, Bernina, Srinagar, Jarmmu and Kashmir, India
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Objective: To study feasibility and results of cholecystectomy at the
time of cesarean section.

Material and Methods: Thirty-two patients were subjected to cho-
lecystectomy at cesarean section. Most of them were diagnosed with
cholelithiasis at or before the first antenatal scan. Cholecystectomy
was performed by subcostal mini-laparotomy, after assessing the
anatomy via the cesarean wound.

Results: Cholecystectomy was combined with lower segment ce-
sarean section in all the patients. Under general anaesthesia, surger-
ies were performed with an mean duration of 90 minutes. Difficult
anatomy at calots was found in 3 patients, who required extension of
subcostal incision by 3-4 cm. One woman required blood transfusion
during operation. There were no other intraoperative or postoperative
complications. No extra antibiotics or analgesics doses were needed.
Patients were discharged on 5"-7" postoperative day.

Conclusion: Combined cesarean section and cholecystectomy
avoids rehospitalisation for separate cholecystectomy. With an addi-
tional small subcostal incision, single anaesthesia, and single hospital
stay, the combined procedure confers valuable advantages for both
patient and hospital in time, cost, and convenience, including avoid-
ing the separation of mother from newborn entailed by reoperation.
It also prevents the possibility of developing acute cholecystitis while
the patient is waiting for cholecystectomy. Our results indicate that
the combination approach is safe, effective, and well accepted.

(J Turkish-German Gynecol Assoc 2012; 13: 187-90)

Key words: Lower segment cesarean section (LSCS), cholecystec-
tomy, combined approach, gall bladder disease, pregancy

Received: 6 February, 2012 Accepted: 6 June, 2012

Introduction

Lower segment cesarean section (LSCS) is one of the most
common operative procedures in women of reproductive
age. Gallstones are three times more common in women
than men and cholecystectomy is the most common major
operation worldwide. While 2-4% of pregnant patients are
found to have gallstones by obstetric ultrasound, symptomatic

Amag: Sezaryen ameliyati sirasinda kolesistektominin uygulanabilir-
ligini ve sonuclarini incelemek.

Gere¢ ve Yéntemler: Otuz iki hastada sezaryen ameliyati sirasinda
kolesistektomi yapildi. Hastalarin cogu dogum oncesi ilk tarama sira-
sinda veya oncesinde kolelitiazis tams1 almusti. Kolesistektomi sezar-
yen yaras! araciliglyla anatominin degerlendirilmesinden sonra kosta
altt mini-laparotomi ile gercgeklestirildi.

Bulgular: Hastalann tamaminda kolesistektomni alt segment sezar-
yen ameliyati ile kombine edildi. Ameliyatlar, genel anestezi altinda,
ortalama 90 dakikalik siire icinde yapildi. Uc hastada “calot”’larda zor
anatomi saptandi ve kosta alt1 kesinin 3-4 cm uzatilmasi gerekti. Bir
kadinda ameliyat sirasinda kan transfiizyonu gerekti. Bunlar disinda
ameliyat sirasinda veya sonrasinda komplikasyon gozlenmedi. ilave
antibiyotik veya analjezik dozlan gerekmedi. Hastalar ameliyat sonra-
s1 5.-7. giinde taburcu edildi.

Sonug: Kombine sezaryen ameliyati ve kolesistektomi, ayrica kolesis-
tektomi igin yeniden hastaneye yatis1 énler. ilave kiiciik bir kosta alti
kesisi, tek bir anestezi ve hastaneye bir kez yatis ile kombine islem;
hem hasta hem de hastane icin zaman, maliyet ve rahatlik bakimin-
dan degerli avantajlar saglar, anne ve yenidogan tekrar bir ameliyat
sonucu ayr kalmamis olur. Ayrica hastanin kolesistektomi icin bekler-
ken akut kolesistit gecirme olasiigini da 6nler. Sonuclarimiz kombine
yaklasimin giivenli, etkili ve iyi kabul gérdiigiinii gostermektedir.

(J Turkish-German Gynecol Assoc 2012; 13: 187-90)

Anahtar kelimeler: Alt segment sezaryen ameliyati (LSCS), kolesis-
tektomi, kombine yaklasim, safra kesesi hastaligl, gebelik

Gelis Tarihi: 06 Subat 2012 Kabul Tarihi: 06 Haziran 2012

cholelithiasis and cholecystitis during pregnancy occur in only
five to 10 of every 10.000 births. Most patients are effectively
managed with conservative, nonoperative therapy. In some
patients, however, surgery is required for refractory symptoms
or complications (1). The incidental finding of gallstones has
increased considerably as so many patients undergo ultra-
sound imaging of abdomen for a variety of condition (2).
It has been shown that cholecystectomy for gallstones dur-
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ing laparotomy for unrelated condition may sometimes be
appropriate because such patients are at greater risk of devel-
oping symptoms (3). Many women undergoing gynaecological
surgery ask for cholecystectomy to avoid future hospitalization
and another operation. One appropriate approach could be
to perform combined cesarean section and cholecystectomy
in one sitting. A number of procedures have been done at the
time of cesarean section, including gynaecological procedures,
hernia repair, appendectomy and cholecystectomy (4-7). The
combination of cholecystectomy with gynaecologic surgery or
cesarean section is virtually undocumented outside of a case
report (8, 9). This study evaluates the feasibility and results of
cholecystectomy at the time of cesarean section in peripheral
hospitals where facilities for laparoscopic surgery are lacking.

Material and Methods

This study was done in the rural hospitals in two districts of
Kashmir from June 2007 till Nov 2011. A total of 2210 women
were registered for antenatal care. Sixty five patients (2.94%)
were found to have gall bladder disease, either at or before
the first antenatal scan, of which 35 women were scheduled
for cholecystectomy at the time of cesarean section. Patients
who did not agree to a combined procedure or had associated
cardiovascular or pulmonary illnesses, acute cholecystitis in
third trimester, gall bladder mass and symptoms or investiga-
tions suggestive of common bile duct stones were excluded
from the study. In our study group, three patients were oper-
ated for their gall stone disease in the second trimester of
their pregnancy and were also excluded from the study. The
remaining 32 patients were either managed conservatively for
their symptomatic gallbladder disease or were asymptomatic
during their pregnancy. Indications for cesarean section were
either cephalo pelvic disproportion (CPD), previous cesarean
section, transverse lie, twin pregnancy or placenta praevia.
Cholecystectomy was indicated for gall stone disease in the
majority of the patients.

Written informed consent was obtained for combined proce-
dures at admission. All patients received prophylactic intrave-
nous antibiotics. Lower segment cesarean section (LSCS) was
done first making a Pfannenstiel incision. Upper abdominal
anatomy was assessed via the cesarean wound after the uterus
was closed. Lax abdominal wall was easily retracted allowing
assessment of the upper abdomen. The cesarean wound was
closed and followed by a Minilap-cholecystectomy, making a
5-cm subcostal incision. In case of difficulty, the incision was
extended. The common bile duct was not explored in any
patient. Closed suction drain was placed in the hepato-renal
pouch in selected patients. All the patients were encouraged to
be ambulatory a day after the operation.

Data recorded included age, parity, associated illnesses, biliary
symptoms, laboratory and radiological investigations, operative
procedures, operative findings, intraoperative complications,
the time taken for cholecystectomy after completion of cesar-
ean section, postoperative complications, length of hospital
stay from the day of operation, mortality and pathological find-
ings of gall bladder.
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Results

The ages of women ranged between 22-40 years. All except
three were multigravida. Out of 35 patients planned for cho-
lecystectomy at cesarean section, gall stones with or without
sludge was seen in 32 (91.4%) patients, gall bladder polyps
in two (5.7%) and cholesterosis in one (2.8%) of the patient.
Patients with gall stone disease had a history of biliary symp-
toms like episodic upper abdominal pain and/or dyspepsia in
18(56.2%), acute cholecystitis in early second trimester in 3
(9.3%), while eleven (34.3%) women had silent gallstones. All
the patients with GB polyp or cholesterosis were asymptom-
atic. Three patients, who were excluded from the study, were
operated in their second trimester for their gallstone disease
at a referral centre, as one patient developed empyema of the
gall bladder and the remaining two had frequent admissions
for their recurrent intractable biliary colic. Other patients with
symptomatic gallstones, including those with acute cholecysti-
tis, were managed conservatively during their pregnancy. The
indications for LSCS were CPD in 19, previous LSCS in 10, and
transverse lie, twin pregnancy and placenta praevia in one each
of the patients.

Two patients were operated at 37-38 weeks of pregnancy
because of early onset of labour, while the remaining 30 were
operated at full term. Under general anaesthesia, lower segment
cesarean section (LSCS ) was first done using the Pfannenstiel
incision. Anatomy in the upper abdomen was assessed via the
cesarean wound after closing the uterus. Three (9.3%) patients
were found to have unfavourable anatomy including dense
adhesions, GB lump or contracted intrahepatic gall bladder.
Cholecystectomy was completed in all the patients. A 5-cm
subcostal incision was used in all the patients. The incision was
extended by 3-4 cm in the women with unfavourable anatomy
in the right upper abdomen.

During surgery, adhesions of various intensity were found in 7
patients (21.8%), distended gallbladder in 5 (15.6%), inflamed
gallbladder with oedema of wall in 4 (12.5%), and mucocele
in 1 (3.1%) patient. Eight women (25%) had a contracted thick
walled gall bladder suggestive of chronic cholecystitis. None
of the patients had empyema of gallbladder, pericholecystic
oedema, pericholecystic abscess or common bile duct stones.
All the patients had gallstones with or without biliary sludge.
Anatomy in the calots triangle was distorted, requiring exten-
sion of subcostal incision and cholecystectomy by fundus first
method in three (9.3%) patients. Short cystic duct was encoun-
tered in 2 (6.2%) cases, while significant bleeding from the liver
bed occurred in 1 (3.1%).

Surgeries were done within a mean operating time of 90 min-
utes. The mean extra time taken after LSCS for completion of
cholecystectomy was 25 minutes (20-35 m). Six women also
had bilateral tubal ligation done in the same sitting. Closed suc-
tion drain was placed in the hepato-renal pouch in 12 (37.4%)
patients. There were no intraoperative or postoperative compli-
cations except for one women who required blood transfusion
during the operation. There were no deaths in our series. No
extra antibiotics or analgesic doses were needed. Patients were
discharged on the 5%-7 postoperative day. Histopathology of
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the gall bladder specimen showed chronic cholecystitis in 14,
acute inflammation in three, benign polyps in three, cholestero-
sis in one and a normal gallbladder in 11 specimens.

Discussion

The most common causes of gall bladder disease in pregnancy
are gall stones and biliary sludge. The incidence of gall blad-
der disease in pregnancy is approximately 0.05%-0.3%, and
asymptomatic gall stones occur in 3.5%-10% of all pregnancies.
However the need for cholecystectomy occurs in 1 in 1.600
to 1 in 10.000 pregnancies (10-12). Most of the patients with
symptomatic gall bladder disease in pregnancy are effectively
managed conservatively, and cholecystectomy is performed
selectively during the postpartum period (10). Some women
require surgery and/or endoscopic retrograde cholangiopan-
creatography (ERCP) during pregnancy, for refractory symp-
toms or complications (1, 13).

Although gallstone disease in pregnancy is uncommon, the
potential maternal and fetal morbidity from both the disease
and its surgical therapy are significant. Pregnant patients who
develop symptomatic gallstone disease have a high rate of
recurrent symptoms (14). After open cholecystectomy, the rate
of preterm labour is about 7% overall and 40% in the third tri-
mester (15). The rate of spontaneous abortion is 0-18%, and the
rate of preterm delivery is 0-22%, depending on the severity of
the underlying disease and gestational age (12).

Faced with a pregnant patient with symptomatic gallstone
disease, the clinician must decide between operative or non-
operative management. This decision must balance the opera-
tive risks against those of the disease itself. The main operative
risks include fetal teratogenicity and spontaneous abortion
for patients treated early in pregnancy and preterm labour or
delivery in those treated in the third trimester. With nonopera-
tive management, the main concern relates to the severity of
nausea and/or pain and the potential development of com-
plications of gallstones, including acute cholecystitis, obstruc-
tive jaundice, and pancreatitis (14). In this series, 21 out of 32
patients managed non-operatively had documented recurrent
symptoms prior to delivery. Three patients who were excluded
from the study developed complications prior to delivery and
were operated at a referral centre.

If surgery is considered in the pregnant patient, the options
include either an open or a laparoscopic approach. Any
abdominal operation during pregnancy may adversely affect
the fetus and/or mother by several mechanisms. These include
direct uterine trauma, altered uteroplacental blood flow,
anaesthetic teratogenic effects and altered homeostasis in
fetus and mother respectively, increased risk of thrombo-
embolic disease, effects of postoperative medications and
increased risk of incisional hernias (16). Laparoscopic surgery
has potential advantages compared to open abdominal sur-
gery. These include reduced exposure of the uterus to trauma
and air, more rapid maternal recovery and mobilization,
decreased maternal dependence on postoperative pain medi-
cations, improved operative exposure in some conditions, and
decreased risk of incisional hernias (14).
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In an era when cost containment in surgery has become
increasingly important, a new approach has been combined
procedures in laparoscopic surgery as well as open general and
gynaecological surgery (17-19). Since we did not have facili-
ties for laparoscopic procedures in all the peripheral hospitals,
most of the patients were planned for open cholecystectomy
at the time of cesarean section. In our series, ability to perform
effectively combined LSCS and minilap-cholecystectomy in
selected patients with minimum complications has established
the safety of this procedure. There is a paucity of studies on this
subject but all previous studies have shown that in selected
patients this combined approach can be considered by both the
gynaecologists and general surgeons (8, 9).

Studies have also shown that cholecystectomy does not
increase the morbidity and mortality rates of concomitant
gastric, colonic, hepatic, pancreatic and urological surgeries
(20). A healthy young patient with no co morbid conditions and
uncomplicated cesarean section is a good candidate. Obese
patients with co-morbid medical conditions, acute cholecysti-
tis in the third trimester, associated CBD stones, symptoms or
investigations suggestive of common bile duct stones and those
encountering complications of LSCS would be better served by
delayed cholecystectomy. The combined procedure was com-
pleted in all the patients in our series.

Fourteen patients in our study were asymptomatic, which
included 11 patients with silent stones, two with gall bladder
polyp, and one with cholesterosis. Although the latter two are
definite indications for cholecystectomy, there is no consensus
on management of silent stones. The development of symp-
toms in silent stones is 2% per year and morbidity and mortality
is approximately equal to those with cholecystectomy (21). So,
in patients with silent stones receiving general anaesthesia for
other reasons than gall bladder disease, cholecystectomy can
be done to avoid complications (4).

The risks of combined surgery are that of longer anaesthesia
and operation time, complications of two incisions, increased
blood loss and the presence of two visceral peritoneal defects
(22). However in our study, it was only 20 - 35 extra minutes for
completion of cholecystectomy, and only one patient who had
significant bleeding from the liver bed required blood transfu-
sion during surgery. The duration of hospital stay was 5-7 days.
No extra antibiotics or analgesia was required. Combined
procedure in selected patients, apart from having many advan-
tages, is a cost effective method of treatment, as most of the
patients receiving treatment at the rural hospitals are poor.
Combined cesarean section and cholecystectomy avoids rehos-
pitalisation for separate cholecystectomy. With an additional
small subcostal incision, single anaesthesia, and single hospital
stay, the combined procedure confers valuable advantages
for both patient and hospital in time, cost, and convenience,
including avoiding the separation of mother from newborn
entailed by reoperation. It also prevents the possibility of devel-
oping acute cholecystitis while the patient is waiting for chole-
cystectomy. Our results indicate that the combination approach
is safe, effective, and well accepted.
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Research on embryos in Turkey with ethical and
legal aspects

Ltk ve yasal acidan Trirkive de emnbryo tizerinde arastirrmalar

Emine Elif Vatanoglu-Lutz
Deparirnert of Medical History and Fthics, Faculty of Medicine, Yeditepe University, Istanbul, Turkey

Technically, the term embryo refers to the products of conception
after implantation into the wall of the womb, usually nearly two we-
eks after fertilization, up until the eighth week. Embryos contain stem
cells which, according to scientists, could be used to cure a wide ran-
ge of conditions. Stem cells can be coaxed into growing cells of any
other type, which makes them potentially very useful indeed. Howe-
ver, removing stem cells from an embryo will kill the embryo, which
some people object to. From the mid 1970s, IVF was being developed
and research was carried out on the spare embryos produced. This
research helped to improve IVF techniques, as well as to better un-
derstand the earliest stages of human development. Research also
shed light on a variety of inheritable disorders. In Turkish Law, as-
sisted reproduction treatment (ART) services are regulated with the
Regulation of Assisted Reproductive Treatment Centers Act (RAPTCA)
The Regulation was issued in 1987, but it has been amended several
times since. Also, article 90 of the Turkish Penal Code covers some
aspects of research on embryos. At the same time, the Biomedicine
Convention (Oviedo Convention), signed by Turkey and which ente-
red into force in 2003, has binding regulations about this issue. Diffe-
rent legal regulations and some ethical guidelines are in conflict with
each other, creating much confusion for the researchers. In this paper
these conflicts are discussed, giving some practical proposals.

(J Turkish-German Gynecol Assoc 2012; 13: 191-5)
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Introduction

Ethical and legal debates on embryo research have again
become an important item in our agenda when European
Court of Human Rights (ECHR) General Assembly passed
judgment on the application of a British lady in 2007. This
late legal debate requires long attention from those who are
engaged in medicine and legal sciences. We can make a
short summary of the event as follows:

A British woman has to undergo major surgery because of
her health problems. She was engaged at that time. The

Embryo terimi fertilizasyondan itibaren sekizinci haftaya kadar olan
gebelik materyalini tarif etmek icin kullaniir. Embryo, ¢ok genis ve
farkh yelpazedeki patolojileri tedavi etmek i¢in kullanilabilecek kok
hiicrelere sahiptir. Kok hiicreler koken aldiklan hiicre tipinden farkh
yapidaki dokulan olusturmak iizere yonlendirilebilirler ki bu 6zel-
likleri nedeniyle kullanish olma potansiyelleri artmaktadir. Ancak kok
hiicrelerin embryodan uzaklastirnlmasi embryonun 6liimiine neden
olacaktir ki bu durum bircok kisinin karsi ¢ciktigi noktadir. 1970’lerin
ortalarindan itibaren uygulanan in vitro fertilizasyon (IVF) islemleri
sirasinda elde edilen fazla embryolarn arastirma amaciyla kullanilmasi
gindemdedir. Bu arastrmalar hem IVF tekniklerinin gelismesine
hem de insan gelisiminin ilk evrelerinin daha iyi anlagilmasina
yardimcl olmustur. Bu arastirmalar aym zamanda bir¢ok kalitimsal
hastaligin aydinlatilmasina da yardimci olmustur. Tiirkiye’de tiremeye
yardimci tedaviler Uremeye Yardimci Tedavi Merkezleri Yonetmeligi
ile diizenlenmektedir. Bu yonetmelik 1987 yilinda yiirtirliige girmis
olup ardindan bir dizi degisiklikler gecirmistir. Ayrica Tirk Ceza
Kanunu’'nun 90. maddesi embryo iizerinde yapilacak arastirmalarla
ilgili baz1 hususlan kapsamaktadir. Aynica Tirkiye’'nin 2003 yilinda
imzaladig1 Avrupa Biyotip S6zlesme (Oviedo Konvensiyonu) konuy-
la ilgili baglayici hiikiimleri vardir. Tirkiye’deki yasal diizenlemeler
arastirmacilar acisindan kansikliga yol acacak nitelikte ve netlikten
yoksun goziikkmektedir, konuya 6zel olarak belirlenmis spesifik bir
yasal diizenlemenin bulunmayisi biylik eksiklik yaratmaktadir. Bu
makalede konunun yasal ve etik yonleri baz1 6neriler dogrultusunda
tartisilmustir. (J Turkish-German Gynecol Assoc 2012; 13: 191-5)
Anabhtar kelimeler: Embryo, aragtirma, genetik, hukuk, etik

Gelis Tarihi: 07 Agustos 2012 Kabul Tarihi: 15 Agustos 2012

woman’s ovaries are to be taken with this operation, and
there would be no chance of her having a child after the
operation. Therefore, sperm and eggs are taken from the
couple prior to the surgery, eggs are fertilized artificially and
embryos are stored frozen. After the medical intervention, the
engagement is broken due to a dispute between the couple.
Her ex-flancee stated that he did not want to have a child
with the woman and demanded the termination of the frozen
embryos.

Since there is no chance for her to have a child because her
ovaries are removed and trusting only to the frozen embryos,
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the woman applies to the sperm bank to get pregnant with
frozen embryos. With her ex-fiancée’s objection, the issue
becomes a judiciary issue. Consuming domestic remedies and
stated unjust in every judicial body in the UK, she carries the
issue to the EHCR. EHCR Court No. 5 judges that the man is
equally entitled to the embryos and rejects her request. As la
ast resort she applies to the Grand Chamber of the EHCR. In
2009, the General Assembly of the Grand Chamber decides that
both parties have unique rights of ownership on sperm/ovaries
and the woman can not be impregnated via In vitro fertilization
without the consent of her ex-fiancee. While her ex-fiancee
is waiting for the legal process of termination of the embryos
in a short time, he is shocked by the news that she was in
fact pregnant, taking the embryo from the bank by imitating
his signature and via fake documentation. Whether or not the
statutory period of time for embryo termination is passed, since
a medical necessity, or a legal requirement, and most impor-
tantly the consent of the woman is not present, abortion of the
embryo/fetus was not an option from that point on, and despite
his objections, the ex-fiancee is to become a father (1).

Both this case and some other cases which have been brought
in front of the ECHR in the last three years have caused a big
ethical, medical and legal debate around European Council
Convention of Biomedicine provisions.

When we look at the legal approach regarding in vitro fertilization
in Turkey, we see that the in-vitro fertilization method is accepted
as a method of treatment and not a research method, and social
insurance institutions are able to cover the treatment expenses
(Council of State Department 5, 1998/3529 Acts in 20.09.2001 and
2001/3138 Acts). Before these laws, Turkish laws had judged with
artificial reasons that in-vitro fertilization was not a method of
treatment and its medical expenses could not be paid for by the
state as health care, even though the regulation concerning this
issue had clearly stated otherwise. Likewise, the Religious Affairs
Department has defined IVF as “a procedure which hurts feelings
of humanity” and “adultery” in its decision of the High Council of
Religious Affairs in 2002 (1).

Contributions From Turkey

However; to give way to scientific research and to prevent
abuses, various studies within the framework of human rights,
human dignity and freedom of science and art are currently
being conducted in European countries. These studies aim to
make the human dignity concept tangible and functional, pur-
sue the freedom of science and try to prevent abuse of medical
research projects, particularly subjects like embryo research,
in-vitro fertilization, stem cells and drug trials. For example; ZiF
in Bielefeld, Germany (Cross-Cultural Research Center) has
launched the “Human Design, and Human Dignity” project 2
years earlier in this context. The project employs dozens of
expert scientists working on different branches such as law,
ethics, religion and social studies, who work seamlessly in this
regard to achieve tangible outcomes. One of the major sub-top-
ics of this project, which began on 2009 and is to be published
as a book in 2010, is embryonic research (2).

With contributions from Prof. Dr. Yener Unver and Dr. Altan
Heper from Turkey, the project aims to eliminate the com-
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mon dilemmas between law and science, to achieve com-
mon, secure, open and fundamental human design criteria
suitable for the 21% century and to create theories regarding
basic human rights. One of the most controversial issues in this
subject is whether or not the embryo should benefit from the
human dignity concept and rights, how to maintain its legal pro-
tection regarding the human dignity concept, while technically
not being human itself (2).

Discussion of Current Legal Legislations About the Issue

The Biomedicine Convention (Oviedo Convention)

The Biomedicine Convention which is promulgated by the
Council of Europe and accepted by Turkey in 2003, includes
arrangements on this issue in its articles numbered 2, 11, 13, 15,
16, 17 and in particular 18 and 23. Article 18/1 of this convention
regulates the necessity of protection for the embryo on the basis
of national regulation allowing IVF research. Article 18/2 of the
convention, on the other hand, prohibits the creation of human
embryos only for research purposes. This issue should be con-
sidered along with the ban on cloning stated in the European
Declaration of Fundamental Rights. Several European countries
such as Germany, have not yet acknowledged this agreement
with a concern of prohibitation of cloning for stem cell research
and planning to do so after an additional protocol is maintained or
the main agreement text is modified regarding this issue. These
countries have the widely held opinion that the Convention, in
its current form, seriously limits the scientific research projects
contrary to the dominant purpose of these studies. Additional
protocol to the Convention prohibits human cloning and states
(in the introduction section) that cloning is a misuse of medicine
technique and an abuse of human dignity (3).

Turkey’s only objection to the Convention was in terms of
Organ-Tissue Transplantation Act (OTTA). This incorrect draw-
back has not yet been removed since 2003 and OTTA is yet to
be changed to compensate for the contradiction between the
Convention. Turkey’s objection to the Convention is based on
OTTA article no. 5 which bans inter-family organ and tissue
transplantation on minors (younger than 18 years old) accord-
ing to Turkish legislation (4).

Turkish Penal Code

Turkish Constitution article 90/5 dictates that “No appeal to the
Constitutional Court can be made with regard to international
agreements, on the ground that they are unconstitutional.” This
Convention is subject to that article.

Turkish Constitution article 17, entitled “Personal Inviolability,
Material and Spiritual Entity of the individual” dictates in 2. that
“The physical integrity of the individual shall not be violated
except under medical necessity and in cases prescribed by
law; he shall not be subject to scientific or medical experi-
ments without his consent.” According to article 27, entitled
“Freedom of Science and Arts”, paragraphs 1 and 2; “Everyone
has the right to study and teach freely, explain, and disseminate
science and arts and to carry out research in these fields.”
and “The right to disseminate shall not be exercised for the
purpose of changing the provisions of Articles 1, 2 and 3 of this
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Constitution.” In other words, the right to exercise material
sciences shall not be interpreted as the right to ignore the indi-
vidual’s rights to live, protection and development of tangible
and intangible assets (4).

Article 90 of Turkish Penal Code states that any person who
carries out a scientific experiment on a human being shall be
sentenced to a penalty of imprisonment for a term of one to
three years. However, these regulations do not cover research
studies on embryos. Currently, there is no direct legal regulation
that prevents embryo research. There is only the ODNK law to
apply to embryo plantation situations, since an embryo consists
of tissues and tissue transplantation is-incorrectly-regulated
in the ODNK law. So in case of embryo transplantation, those
who participated shall be subject to relevant provisions in the
Turkish Penal Code article 15 which regulates criminal penalties
regarding tissue transplantation (5).

Regulation of Assisted Reproductive Treatment Centers Act
(RAPTCA)

There is no unique regulation or act regarding In Vitro Fertilization
(IVF) in Turkey. This area is regulated via the Regulation of
Assisted Reproductive Treatment Centers Act.

A short time ago (2009) a new Regulation on Clinical Research
made by the Ministry of Health was put into effect. While article
13 of the Turkish Constitution clearly states that “regulations
regarding fundamental rights shall only be achieved through
laws and no other legal norms”, with above statute the Ministry
of Health effectively limited the freedom of research and sci-
ence. For example the Turkish Penal Code article 90 regulates
that, in certain conditions, experimentation on humans can be
done. However, the above guideline completely prohibits any
research on children, pregnant women or people who are not
able to give written consent, even though this is not written in
the law (Article 5). The exception to this rule is that: “if it pro-
vides a direct benefit in terms of people treated and if there is
written permission from the Ministry of Health, it is possible to
conduct tests and trials”. This arrangement cannot be done via
guidelines and should be arranged via law. This is a require-
ment of both relevant articles of Biomedicine Convention and
articles 13 and 90/5 of the Turkish Constitution.

According to this regulation, including revision text dated March
6, 2010; uncontrolled ovarian hyperstimulation by physicians or
other individuals, opening special clinics for in-vitro fertiliza-
tion (IVF) and micro-injection (ICSI) practices or assigning a
part/area of current clinics for these purposes are prohibited.
These types of activities shall be immediately stopped by the
governor’s office and the republican prosecutor’s office shall
be informed of the involved parties concerning judicial process.
This provision does not have any importance in terms of penal
law; and these kindsof medical interventions, despite the provi-
sions of this regulation, shall not constitute a crime (6).
According to article 18/12 of RAPTCA,; in the case of obtaining
more embryos from the candidates, embryos are stored frozen
with the consent of both spouses. Should the storage period
exceed one year, spouses should re-apply every year stating
their continuous demand for preservation of the embryo, with
written and signed declarations. In cases of mutual request
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from the spouses, death of one of the spouses, divorce or
end of the fixed period of preservation, the embryos shall be
destroyed/terminated after being recorded by a commission
established by the directorate. Should there be an electronic
record system set forth by the Ministry of Health, information
regarding the embryos shall be recorded in that system.
According to article 18, paragraph 13 of RAPTCA, the samples
aforementioned in the 11. and 12. paragraphs of the same arti-
cle shall be stored no more than five years. A storage period of
more than five years is subject to the permission of the Ministry
of Health. Counting and evaluation of the stored samples shall
be carried out by means of the commission which is to be
established within the relative directorate. Should samples
which have not been recorded in time are detected, adminis-
trative sanction in the form of supervision shall be carried out.
Since these actions do not constitute a crime, they do not have
a criminal law penalty and are subject to administrative sanc-
tions (7).

Legal arrangements should be made in order to prevent illegal
reproductive tourism from Turkey to Greece, Belgium, Rhodes
Island and Northern Cyprus. Illlegal ova/embryo transplantation
should be recognized as a crime regulated by law by these
arrangements. The lack of these regulations, along with many
dangers and risks, causes these operations to be carried out in
above-mentioned countries, crimes mentioned in Turkish Penal
Law articles 91-93 to be committed, organ-trafficking and young
girls to sell their ovaries for money. When these actions, com-
mitted in foreign countries, constitute a criminal offence, their
prosecution in Turkey is not possible according to the Turkish
Penal Code article 11. These actions should be regulated so
that they constitute a criminal offence even when they are
committed in a foreign country, the need for realization of the
action as a crime by the relevant foreign country should not be
a necessity and it should be ensured that these crimes can be
prosecuted also in Turkey (8).

If heterologous artificial fertilization is not legally regulated and
sperm banks, and more importantly sperm and ova donations
are not subject to coding and categorizing, both medically and
legally unfavorable situations are sure to arise, including unin-
tended inter-sibling marriages in future years. Neither medicine
nor law can be said to aim at these consequences (9, 10).

Discussion

Today, often one or two fetal/fetuses are selected in multiple
pregnancies and the remainder are removed by curettage after
the statutory 10 week period, although there is no medical
necessity. The parent’s consent/request only, does not make
this process legal for both parents and the medical staff, the
process still remains illegal and if proven, those involved are
still subject to a legal penalty regarding the abortion law stated
in the Turkish Penal Code article 99.

On the other hand, application for embryo reduction is car-
ried out mostly via the abdominal route and on weeks 11-12
of the pregnancy. Since in this case this operation cannot be
regulated within the framework of “abortion crime” (Turkish
Penal Code Articles 99-100), this subject should be re-regulated
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in the Turkish Penal Law and Law on Population Planning. Also
the future planned Embryo Protection Act should include provi-
sions regarding this issue.

A similar medical practice is the determination of the sex of the
fetus via intervention by medical personnel. These practices,
the use of which the Biomedicine Convention has permitted-
only-on genetic diseases and prohibits their usage on all other
cases, are still not in current legislation in Turkey, so these
actions go unpunished since they are not recognized as types
of crimes (3, 8).

Although the above-mentioned Regulation of 2009 prohibits
pharmaceutical research on pregnant, nursing and puerperant
women,; because it is not possible to recognize a practice as a
criminal act by Regulations (not laws) and also because bans
on scientific research (which is a human right) are unimportant
when it comes to Turkish Constitution article 13, these regula-
tions are basically meaningless (11).

Turkish legislation in this area lacks important and overdue regu-
lations to be filled. These legal arrangements that should be car-
ried out are essentially a part of international law and approved
conventions. In this context, a special law for the protection of
the embryo should be regulated, the Stem Cell Act should be
legalised, an urgent law regulating Protection of Personal Data,
Data (DNA) Bank, Biobanking Act should be passed and a law
concerning Biobanks should be constituted (7).
Over-production of embryos should be recognized as a crime
and should be punishable. All the same, unlawful destruction of
the embryos, embryonic research against the law (experiments
and trials) must be punishable and embryo storage, transporta-
tion and disposal should be controlled by strict regulations. Just
like blood transfusions, tissue transplantation must be arranged
separately from organ and tissue transplantation laws, regu-
lated by its own law (12).

Naturally produced embryos are under the protection of the
Turkish Penal Code articles 99 and 100. The regulations of
aforementioned articles in TPC apply to embryos after their
placement into the uterus, but there are no provisions about
pre-placement. Legal regulations on this subject are needed.
Abuse of in-vitro fertilization methods and human embryo
should be a crime; embryo/fetal gender determination inter-
ventions should be illegal on the norms of penal law unless
there is a medical necessity; the law should clearly state the
permitted and forbidden forms of using reproductive cells for
the purpose of conception after death; a sperm bank should
be established and regulations which block scientific research
should not be given a place in the law. A discrimination ban law
should be established regarding disabled fetal-infants. Again,
the “surrogate mother/womb renting” issue should be clearly
organized by law concerning the impact on the Turkish Civil
Code and penal law fields. Creation of human-animal embryo
hybrids and medical interventions using a different genetic mix
of cells to create embryos should be recognized as a crime and
should be prohibited.

Again, if spouses demand their frozen sperm/ova from the insti-
tution in order to use it for artificial insemination in a different
public or private institution, they are often denied the request
or given the sperm/ova without due diligence. Even if these
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stored sperm or fertilized/unfertilized eggs are given to spouses
on demand; this extra action is recognized both as physical
violence and sexual assault in legal scope because it is illegal
to obtain and/or freeze the ova without the consent of spouses.
Also storage of the ova is in violation of the regulation article
17/5. These actions require administrative sanction regulated in
the aforementioned regulation article 18 paragraph 1. However,
there is no regulation regarding the penal code.

RAPTCA article number 17/1 dictates that “Possession, usage,
transfer and sale of embryos, usage and application of embryos
obtained from a candidate on different candidates or applica-
tion of embryos obtained from a non-candidate on a candidate
are strictly prohibited”. The Council of Europe Convention on
Biomedicine article number 21 dictates that “The human body
and its parts shall not, as such, give rise to financial gain.” Article
22 of the Convention regulates that “When, in the course of an
intervention, any part of a human body is removed, it may be
stored and used for a purpose other than that for which it was
removed, only if this is done in conformity with appropriate
information and consent procedures”.

However there is no penal code regulation or legal arrangement
for medical inventions done in hospital-clinics not due to the
Ministry of Health and no administrative penalty applies (13).
According to the article text, “No more than three embryos
shall be transferred in medical centers which employ assisted
reproductive techniques. In cases where the transfer of more
than three embryos are required, such as the age factor, quality
of embryos and similar medical necessities, the doctor shall
document the medical rationale.” In contrast, there is compara-
tive law protection of the embryo, which will be used, and in
particular the prohibition of unlawful destruction (required)
number of banning the production of more embryos, and in
particular there is a regulation that punishes the criminal law
norms. On the contrary, RAPTCA clearly provides an opportu-
nity for the production of more (than required) embryos and
does not regulate their necessity of termination after and this is
not acceptable by law.

RAPTCA article number 17/5 states that, with the consent of
both spouses, freezing and storing of the embryos are pos-
sible and these embryos can be used by the same candidate
within the period specified by the registration center (this
period could not exceed 5 years). However, regulation article
17/5 lacks some information like embryo conditions and who
to be responsible for the embryos when the medical center is
shut down or relocated to another city, whether embryos are to
be transferred to another facility or to be terminated, the legal
responsibility for transferee medical clinics and centers, how
the procedure is to be carried out when the patient requests
his/her embryos for transfer to another facility. These should be
regulated along with embryo storage provisions (14).

The Turkish Penal Code article 99 paragraph 6 dictates that
“Where a woman is pregnant due to an offence that she was
a victim of, no penalty shall be imposed upon any person who
terminates such pregnancy, where the term of pregnancy is
not more than twenty weeks and there is consent from the
woman. “ However, both the termination of the embryos and
producing more than the required amount should be regulated
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and recognized as a criminal act and the Turkish Penal Code
article 99 paragraph 6 should be reorganized in order to cor-
rect the mistakes and fill in the lacking provisions. Therefore,
the Turkish Penal Code article 99 paragraph 6, which dictates:
“Where a woman is pregnant due to an offence of which she
was a victim, no penalty shall be imposed upon any person
who terminates such pregnancy, where the term of pregnancy
is not more than twenty weeks and there is consent from the
woman.” should be revised (4).

Conclusion

The concept of Human dignity should be widened to allow
understanding and protection of the life of the fetus. Since the
aforementioned article requires only the consent of the mother
and does not require any medical necessity and employs no
control mechanism, it allows abuse from the institution and
provides opportunity for the violation of human dignity. Worse
yet, there is no criminal or penal responsibility if medical per-
sonnel, health care providers, including the mother, abuse this
system. The fetal body/placenta etc. from abortion is subject
to be used for the pharmaceutical industry and this violates
the norms which prohibit using human body parts for financial
gain. Current lack of legal regulations also give way to frauds
carried out against the law by hiding behind the Turkish Penal
Code articles 91 and 93, which regulate organ and tissue
transplantation laws and this allows people who discriminate
betqween male-female children to terminate undesirable gen-
der fetuses, for example female fetuses can be put to death
when spouses do not want a girl baby (4).

The revision of article 99 of the Turkish Penal Code should
include the following: Pregnancy duration must not be less
than 20 weeks. The fact that the cause of pregnancy was really
a criminal act must be determined “not only” by the mother’s
statement and by other legal mechanisms. Whether or not
there is a reason preventing anti-abortion measures must be
checked during the normal abortion period (not exceeding 10
weeks) and these and following interventions on the fetus must
be regulated by law (4).

Finally, the Turkish Penal Code article 92, which regulates organ
trafficking states “A penalty may be reduced or not imposed
at all, after considering the social and economic conditions of
the person selling his own organs or tissue.” This statement is
against the law and is often being abused. How satisfactory
is an arrangement that penalizes a doctor, coordinator or the
receiver of the organ (who possibly saves his/her own life by
doing so) and not giving a normal penalty to countrymen who
sell their organs for money, or reducing their penalty?

The goal must be the protection of human dignity and the
paving of the way for scientific research at the same time.
Unrestricted, excessive prohibitions are part of the problem not
the solution.
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Surely there is an important issue which should be taken into
consideration here. The first article of the Turkish Constitution
regulates that human dignity is inviolable, but it is not enough
for human dignity to be protected. Currently, the human dignity
concept is vague, there is no clear definition of human dignity
which is satisfactory for everyone.
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Review

Evaluation of ovarian reserve in infertile patients

Infertil hastalarda over rezervinin dederlendirilmesi
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Diminished ovarian reserve is a more common occurrence as more
women postpone childbearing in modern societies due to social and
demographic trends. Diminished ovarian reserve is one of the pri-
mary reasons for poor ART outcome. Due to high costs, side effects
and heavy burden on patients on ART treatments, patient selection
and counseling for prognosis is an important aspect before starting
ART. Proper prediction of ovarian reserve before initiation of the treat-
ment can decrease cycle cancellations, help clinicians to establish
alternative treatment options (i.e.oocyte donation) for poor prognosis
patients. However, indicators of ovarian reserve are not fully success-
ful in predicting the outcome of the treatment. In this review, our aim
was to discuss the efficacy of ovarian reserve tests on predicting poor
ovarian response and treatment outcome in ART patients.

(J Turkish-German Gynecol Assoc 2012; 13: 196-203)

Key words: ART, ovarian reserve, poor ovarian response, cycle can-
cellation, treatment
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Introduction

In modern societies, an increasing proportion of women
delay marriage for various reasons and attempt to have their
first pregnancies at a more advanced age (1). However,
their chance of becoming pregnant begins to decline in this
period of reproduction. The incidence of subfertility gradually
increases with female partner age as 6% at age 20 to 24, 9% at
age 25 to 29, 15% at age 30to 34, 30% at age 35 to 39 and 64%
at age 40 to 44 (2). According to data derived from natural
populations without contraception, fecundity is halved at 35
years as compared to 25 years of age; thus, 35 years of age in
women is considered to be the age when the decline in fertil-
ity becomes more pronounced (3, 4).

Other factors associated with impaired fertility may augment
the effect of aging on fertility in women. These are increased
incidence of conditions such as endometriosis, myomas and
pelvic inflammatory disease with age, as well as decreased
frequency of coitus and increased incidence of male infertil-
ity in older couples. To control the effect of the male factor
and coital frequency on impaired fertility, data from donor

Giiniimiizde modern toplumlarda kadimnlarin evliliklerini ¢esitli ne-
denlerle geciktirmesi nedeniyle diisiik over rezervi ile daha sik kar-
silasilmaktadir. ART tedavisi sirasinda diisiik over reservi basariyl
azaltan baslica nedenlerden birisidir. Tedavilerin maliyeti, yan etkileri,
hasta acisindan zorluklan g6z 6niine alindiginda uygun hasta secimi
ve uygun prognoz belirlenmesinin olduk¢a 6nemli oldugu goériilmek-
tedir. Tedavi 6ncesi ovaryen yanitin 6ngoriilmesi ile yetersiz ovaryen
yanit nedeniyle siklus iptalleri azaltilabilmekte; ayni zamanda hekime
uygun tedavi stratejileri gelistirme ve koti prognozlu hastalan alter-
natif yontemlere (oosit donasyonu) yoneltmeyi saglayabilmektedir.
Giliniimiizde bu amacla kullanilan bircok belirte¢ mevcuttur. Ancak
bu belirtecler tedaviye verilen yanit hakkinda fikir verse de hic birisi
tek basina tedavi basarisini gostermede tam giivenilir degildir. Bu der-
lemede ART tedavisi alan hastalarda koétii ovaryen yaniti ve basariyl
on gérmede kullanilan over rezerv testlerinin etkinligi tartisiilmaktadir.
(J Turkish-German Gynecol Assoc 2012; 13: 196-203)

Anahtar kelimeler: ART, over rezervi, kétii ovaryen yamt, siklus ip-
tali, tedavi

Gelis Tarihi: 23 Temmuz 2012 Kabul Tarihi: 13 Agustos 2012

insemination studies can be used. In a donor study, female
partners of men with azoospermia who were supposed to
be comparable in reproductive health to fertile women have
been inseminated with normal donor sperms and a cumula-
tive pregnancy rate of 74% for one year was noted in women
under 31 years of age as compared to 54% in women over
35 years of age (4). Data from another insemination program
revealed a 3.5% decrease per year in the probability of having
a healthy child in women after the age of 30 (5).

Physiology of Reproductive Aging
The probable theoretical causes of decline in reproductive
potential in women beginning at the third decade of life may
be classified as:
i. Diminished ovarian reserve

a. Quantitative decrease in oocytes

b. Qualitative changes in oocytes
ii. Diminished uterine receptivity for implantation
The diminished ovarian reserve, either by decreased quantity
and/or quality of the resting follicle pool, might decrease fertil-
ity after age 30. There is enough evidence for both situations.
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The primordial follicle count, which is about 20 millions at the
20" week of intrauterine life, starts to decrease with the pro-
cess of apoptosis (6-8). The primordial follicles left are about
1 million at birth and 300 thousands at puberty. At a mean age
of 37-38 years only about 25 thousands of follicles are present
in the ovaries. After this age, the disappearance of the follicles
accelerates and the curve follows a biphasic pattern (7). The
time interval between the beginning of accelerated follicular
disappearance and menopause is constant at about thirteen
years (7). Menstrual cycles become irregular about 6 years
before menopause (9). There is a time period of about 4 years
between age 37 when fertility begins to decline and age 41
when fertility practically ends (10).

It is known that the age of menopause in the general population
is under 45 in 10% of women and under 40 in 1% of women
(11). Thus, if the time interval between the beginning of accel-
erated follicular disappearance and menopause is constant
and about thirteen years it can be speculated that about 10%
of women in the general population will suffer from the clinical
consequences of impaired fertility in their thirties due to early
ovarian aging.

The data from ART cycles with fresh and nondonor oocytes
and embryos demonstrate a decrease in embryo implantation,
pregnancy and live birth rates per cycle when female partner
age exceeds 38 (12). In ICSI cycles of men with obstructive azo-
ospermia, the implantation rate decreases if the female partner
age is over 37; this finding also demonstrates the effect of age
related decline in oocyte quality on reproductive performance
(13). Data obtained from oocyte donation clearly shows that, if
oocytes are donated from young women to older women, both
embryo implantation and pregnancy rates are restored to nor-
mal levels (14). These results suggest that the effect of age on
fertility is largely a result of qualitative changes within the aging
oocytes, rather than senescent changes in the uterus.

The high rates of pregnancy wastage in older women also
indicate the age-related decrease in oocyte quality (15-17).
Detection of high abortion rates in oocyte donation cycles if
oocytes are donated from older women demonstrates that
the age-related factor responsible for pregnancy wastage is
also oocyte quality (18). An increased frequency of abnormal
chromosome arrangements in human oocytes in older women
is reported in several studies (19, 20). Preimplantation genetic
diagnosis of embryos in women over 38 shows high rates of
aneuploidy, another important evidence of a strong association
between advanced maternal age and pregnancy wastage (21).

Evaluation of ovarian reserve in infertile patients

An important group of patients that has to be taken into con-
sideration for diminished ovarian reserve are infertile women
of advanced age (>35). The proportion of older age infertile
women is gradually increasing. Other risk factors for dimin-
ished ovarian function in infertile patients are summarized in
Table 1.

If 10% of patients enter menopause before the age of 45, then
the same proportion of women are expected to experience
signs of ovarian aging in their early thirties. Thus, it should
be reasonable to test all infertile women over 30 for ovarian
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reserve. Ovarian surgeries of any kind, but particularly for ovar-
ian endometriosis, might be detrimental to primordial follicle
pool; thus, patients with a history of ovarian surgery need to
be evaluated for ovarian reserve regardless of their age. The
underlying cause of subfertility might theoretically be a subtle
diminished ovarian reserve. For this reason, it will be reason-
able to apply ovarian reserve tests liberally to unexplained
infertile couples. The patients in whom ovarian reserve tests are
indicated are summarized in Table 2.

The effect of diminished ovarian reserve on fertility outcome
has largely been evaluated in patients treated with ART. In
this group of infertile patients the clinical entities associated
with diminished ovarian reserve are poor response to COH,
increased need for exogenous gonadotropins, high cancellation
rates, low pregnancy and live birth rates in ART.

On the other hand, data regarding the reproductive outcome
of ovulatory women in a general infertility population with
an abnormal ovarian test is insufficient. Hence, the treatment
alternatives to increase the chance to have a baby, especially
in patients with an abnormal ovarian reserve test and younger
than 35 years of age, are not yet known.

Ovarian reserve tests

The ovarian reserve tests are summarized in Table 3. Some
of these tests have only been used for research and have not
attained common practice.

Basal follicle stimulating hormone (FSH) level

Basal or cycle day 3 FSH level is an indirect indicator of ovarian
reserve. It reflects the negative feedback effects of inhibin-B
and estradiol produced by a cohort of follicles at pituitary level.
Most of the studies of basal FSH levels are from ART cycles. The
cut-off values for basal FSH vary from 10 to 25 IU/l . The value
of basal FSH as a test for ovarian reserve in ART was evaluated

Table 1. Patients groups at high risk for diminished ovarian
reserve

Family history of early menopause

Past chemotherapy

Past radiotherapy

Past pelvic surgery

History of pelvic infection or tubal disease

History of severe endometriosis

NS G AW N

Smoking

Table 2. Which groups of infertile patients need ovarian
reserve tests?

Patients over 30

Patients with a history of ovarian surgery

Unexplained infertility

1
2
3. Patients with a history of surgery for severe endometriosis
4
5

Poor response to ovarian stimulation
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Table 3. Ovarian reserve tests

Basal serum FSH level

Basal serum estradiol level

Clomiphene citrate challenge test (CC Test)

Basal serum inhibin-B level

Anti-Mullerian Hormone (AMH)

GnRH stimulation test (GAST)

Exogenous FSH ovarian reserve test (EFORT)

PN G W N

Ultrasonography
* Ovarian volume
¢ Total antral folllicle counts

¢ Ovarian stromal blood flow

9. Ovarian biopsy

in a meta-analysis of 21 studies (22). The results of receiver-
operating curve (ROC) analysis have shown that the perfor-
mance of basal FSH in ART cycles to predict poor response
was moderate, whereas to predict non-pregnancy was poor. In
a systemic review, Broekmans et al. (23) found that the cut off
FSH levels of > 10U/ L had a specificity of 80-90% and a lower
sensitivity of 10-30% for the prediction of poor ovarian response
to gonadotropins in IVF. The lack of a clear cut-off point with
reasonable sensitivity and specificity and inter-cycle variations
of FSH measurements also limits the reliability and use of basal
FSH in IVF practice. The increase in basal FSH levels is a late
indicator of ovarian reserve. Median FSH remained consistently
low (=5 U/L) in women =35 years of age and was 6 U/L in
35- to 40-year-olds (24). Prediction of over reserve with only
basal FSH may lead to an inappropriate startegy in infertile
women, and some with an diminished ovarian reseve cannot
take advantage of determining the rapidly closing window of
opportunity. Although it is known that the prognosis of ART
cycles will be highly negative in patients with high basal FSH
levels, it is generally accepted that the predictive value of FSH
levels below cut-off values are limited to reflect the outcome of
ART cycles. A study evaluating the predictive value of FSH with
regard to age showed that the ART performance of the patients
over 40 but with normal basal FSH levels were worse than the
patients below 40 but with an abnormal basal FSH level (25).
That is to say, age reflects oocyte quality whereas basal FSH
reflects oocyte number and the outcome of an ART cycle will
be better if oocytes can be retrieved despite high basal levels in
younger patients. A normal basal FSH level does not negate the
effects of chronologic age on oocyte quality, embryo implanta-
tion, and pregnancy rates, and expectations should be man-
aged accordingly.

There are only a limited number of studies in which ovarian
reserve tests were used to predict fertility prognosis in a general
infertility population (26-28). In one of these studies, the predic-
tive value of elevated basal FSH levels during the initial subfertility
workup with respect to fecundity has been assessed in a general
infertility population (28). Long-term follow-up has shown that
the pregnancy rates and time interval to pregnancy were not
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different between patients with either normal or high basal FSH
levels. It was concluded that screening for high basal FSH levels
was of no additional value in a general infertile population.

Basal estradiol levels

Early elevations in serum estradiol reflect the advanced fol-
licular development and early selection of a dominant follicle t
driven by rising FSH levels. A premature estradiol elevation may
suppress the FSH levels, masking elevation that might other-
wise reveal a low ovarian reserve. Patients with basal estradiol
levels of 80 pg/ml or higher during a cycle before IVF achieved
a lower pregnancy rate per initiated cycle (14.8% versus 37.0%)
and had a higher cancellation rate (18.5% versus 0.4%), com-
pared with those with estradiol levels below 80 pg/ml. Even if
FSH > 15 were excluded, elevated basal estradiol levels still
correlated with poor ovarian response and higher cancellation
rates (29). As an ovarian test basal estradiol level has little value
but may provide additional data in basal FSH interpretation.
Adding cycle day 3 estradiol measurement to FSH decreases
the incidence of false-negative results based on FSH alone.

Clomiphene Citrate Challenge Test (CCC Test)

The physiological basis of the CCC test is that, in a group of
patients with diminished ovarian reserve but normal FSH
levels, CC induced serum FSH rise cannot be suppressed by
decreased inhibin secretion from a decreased primordial fol-
licle pool and elevated levels of FSH are measured after CC
administration. The test is considered abnormal if any measure-
ment of FSH either on day 3 or on day 10 after CC administra-
tion is higher than 10 IU/l. The predictive value of an abnormal
CCC test is extremely high with an overall cumulative preg-
nancy rate of only 1.3%, which is comparable with the 1.5%
cumulative pregnancy rate among women with abnormal day
3 FSH values in ART cycles (30). Nevertheless, among older, at-
risk patients, the CCC test also identified 29% of patients with
compromised fecundity as compared to a rate of 6% for basal
FSH screening alone (30). The use of the CCC test for screening
ovarian reserve in a general infertile population was assessed
only in a large series (26). About 10% of infertile women had an
abnormal CCC test result and the fecundity of patients with an
abnormal test was extremely decreased.

Basal inhibin -B levels

Inhibin-B is a dimeric peptide that is secreted by granulosa cells
of preantral and early antral follicles (31). Therefore it is thought
to have some value as an ovarian test. Inhibin- B concentra-
tions decline before a rise in basal FSH levels and thus shows
the reduction of in ovarian reserve earlier than basal FSH (32,
33). As the level of inhibin-B decreases, ovarian response to
gonadotropins, the number of oocytes retrieved and pregnancy
rates decrease (34). Although there is a correlation between
basal inhibin-B levels and ovarian response, it has low sensitiv-
ity (60-90%), specifity (40-80%) and positive predictive value
(19-22%) even in low threshold values (40-45 pg/mL) (35). In
various studies investigating the relationship between basal
inhibin-B and ART outcomes, it was concluded that inhibin-B
level was not a reliable measure of ovarian reserve and had a
poor predictive value for pregnancy (36-39).
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Anti-Mullerian Hormone (AMH)

Anti-mullerian hormone is produced by granulosa cells of
preantral and small antral follicles. The secretion begins from
the start of primordial follicle growth and continues until the
follicles have become capable of responding to FSH, which
occurs when the diameter of the follicle reaches 4-6 mm (40).
AMH is not expressed in atretic follicles and theca cells (41).
The gonadotropin independent expression of AMH results of
minimal variation within and between cycles provides advan-
tage over other ovarian reseve markers. Pregnancy, the use of
gonadotropin agonists for ovarian suppression, the day of men-
strual cycle dose do not affect serum levels (42).

AMH expression is observed as early as the 36’ gestational
week, serum levels are gradually increased in the first 3-4 years
of life and become stable until puberty. As the number and
quality of the oocytes diminish throughout the woman’s repro-
ductive life, serum concentrations of AMH gradually decrease
and fall below detectable levels in the menopause (43). Median
time of menopause can be predicted by using AMH levels more
accurately than inhibin and basal FSH (44).The number of the
residual follicular pool correlates with the number of small
antral follicles and AMH levels (45-48).

The first study investigating the relation between AMH levels
and ovarian response to gonadotropins on ART cycles was per-
formed in 2002. From that time on numerous studies have been
performed. In women undergoing ART, low AMH threshold
values (0.2-0.7 ng/mL) have 40-97% sensitivity, 78-92% specifity,
22-88% positive predictive value and 97-100% negative predic-
tive value for prediction poor response to stimulation, but do
not predict pregnancy (49-52). Almost all studies revealed that
there had been a correlation between AMH levels and retrieved
oocyte number and AMH seems to be a better marker than age,
basal FSH, estradiol, inhibin-B in predicting ovarian response
to gonadotropins but, when compared with AFC, it has nearly
the same capacity to predict ovarian response (53). In a recent
study including 1043 IVF cycles, AMH levels were found to be
significantly related with the rate of on going pregnancy both in
fresh and frozen embryo transfer cycles (54). In a meta-analysis,
a total of 13 studies were analyzed reporting on AMH and 17 on
AFC and it was shown that AMH had at least the same level of
accuracy and clinical value for the prediction of poor response
and non pregnancy as AFC. Both AMH and AFC have limited
accuracy for non pregnancy prediction (55). Besides retrieved
oocyte number, AMH and AFC are also found to be comparable
predictors of the number of good quality embryos available for
transfer and freezing (56).

However, AMH determination has some advantages over
AFC: 1) It does not have to be carried out on a specific day of
the cycle because of stability in serum levels throughout the
menstrual cycle. 2) There is no need for a skilled ultrasound
operator to count ovarian follicles 3) A possible observer bias in
ultrasonographer is eliminated.

In their study, Silberstein at al. (57) found that the serum AMH
levels at the time of hCG administration seem to predict not
only ovarian reserve, but also embryo morphology. Some stud-
ies in the literature have revealed that there is a correlation
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betweeen oocyte quality and AMH levels (58-61) but other stud-
ies have defended the opposite (39, 62).

GnRH stimulation test (GAST)

Administration of GnRH agonists on cycle day 2-3 causes an
initial surge of FSH, LH and estradiol. The response of estradiol
is an indirect indicator of ovarian reserve. If the follicular cohort
is small, GnRH agonists may lead to less estradiol increase. In
two prospective studies it is shown that the response of estra-
diol to GnRH-a stimulation was highly correlated with ovarian
response in ART cycles (63, 64).

Exogenous FSH ovarian reserve test (EFORT)

In the exogenous FSH reserve test, FSH and estradiol, inhibin
levels are determined before and 24 hours after administration
of 300 IU recombinant FSH on day 3 of the menstrual cycle.
Basal FSH and levels and increase in estradiol levels are used to
predict ovarian response in ART cycles. In a prospective study
investigating the predictive value of EFORT in 52 IVF cycles it
was shown that at least 30 pg/mL increase in estradiol levels is
a better predictor of ovarian response than basal FSH (65). In
another prospective randomized study performed by Kwee et
al. (66) CCCT and EFORT were compared in terms of ovarian
response in 110 ART cycle and it was found that the inhibin
B increment and estradiol increment in the EFORT are the
best predictors of the total number of follicles obtained after
maximal ovarian hyperstimulation in an IVF treatment; CCCT,
basal FSH and estradiol, age show a much lower performance.
EFORT and GAST are more complex, expensive and time con-
suming and the predictive value in ovarian response or preg-
nancy are not so different from conventional markers. It is not
advised to use these tests routinely in the evaluation of ovarian
reserve (35).

Assessment of ovarian reserve by ultrasonography

Comparison of an indirect assessment of ovarian reserve by
sonographic measurement of ovarian volume and antral follicle
counts with other ovarian reserve tests in ART cycles and their
performance to predict response to COH and pregnancy rates
have recently been reported in many studies. The most impor-
tant advantage of ultrasonography is that it can be done in every
patient without any additional cost. The sonographic assess-
ment of ovarian reserve is also advantageous in selecting poor
responders and choosing appropriate stimulation protocols at
the beginning of the cycle.

1. Measurement of ovarian volume

The age-related decline in primordial follicle pool is supposed
to cause a decrease in ovarian volume. The decrease in ovarian
volume is supposed to be more pronounced after the age of 38
till menopause, a time period when the follicular depletion is
accelerated. In a study population of women 14 to 45 years of
age attending a family planning clinic, no correlation has been
detected between age and ovarian volume (67). In a study with
healthy and fertile Chinese women it was found that the ovarian
volume was not different throughout the whole reproductive
period (68). In a similar study population, but in the age group
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of 35 to 50 years, the mean ovarian volume was detected to be
similar in three age groups of 35 to 39, 40 to 44 and 45 to 49 years
and the correlation of decrease in ovarian volume was evident
only in the age group of 45 to 49 (69). Interestingly it was found
in the same age groups that ovarian volume was decreased in
infertile women compared to age-matched fertile women (70).
Although the ovarian volume was least in unexplained infertile
patients, the difference did not reach significance.

Data on the predictive value of ovarian volume measurement
on IVF cycles has demonstrated that although a correlation
between response to COH and ovarian volume was present, the
predictive value of ovarian volume measurement for pregnancy
was poor (71-74). High cancellation rates have also been report-
ed in women with ovaries measuring less than 3 cm? (71, 72).

ii. Antral follicle counts

The age-related decline in the number of antral follicles less
than 10 mm measured by ultrasound has been shown in several
studies (68, 69, 74). In a study population of fertile women a
biphasic pattern has been demonstrated in age related decline
in antral follicle counts (75). A yearly decline of 4,8% before
the age of 37 was accelerated thereafter to the rate of 11.7%.
However, a monophasic yearly decline of 3,8% has been dem-
onstrated in a fertile population in another study (68).

The correlation of antral follicle counts with poor response
in IVF has been several studies (74, 76, 77). In a recent study
investigating the role of AFC in IVF outcome prediction, it has
been shown that antral follicle count was predictive of ovar-
ian response, with a 67% likelihood of poor ovarian response
for AFC =4, also there was a significant linear relationship
between AFC, age and live birth which is much more marked
for AFC (78). A study comparing the effectiveness of basal and
CC induced inhibin-B and FSH, ovarian volume and antral fol-
licle counts to predict the outcome of IVF cycles, reported that
ovarian volume was the best parameter to predict poor ovarian
response to COH, whereas age and antral follicle counts were
found to be better than the other test with respect to predict-
ing pregnancy success (74). In conclusion, it can be suggested
that antral follicle counts reflect the ovarian reserve better than
ovarian volume in infertile patients.

iii. Ovarian stromal blood flow

There is a positive and independent correlation between ovar-
ian stromal peak systolic velocity (PSV) measured by transvagi-
nal pulsed Doppler ultrasonography both in the early follicular
phase and after pituitary suppression (79, 80). Engman et al.
(79) showed that ovarian stromal PSV was the most important
single independent predictor of ovarian response in patients
with a normal basal serum FSH level, compared to age, FSH/
LH ratio, estradiol levels if the the cut-off level for PSV was
taken as 10 cm/s. A study using 3D ultrasound reported that
ovarian stromal vascularity was associated with a higher num-
ber of retrieved oocytes and increased pregnancy rates (81).
Contrary to this Jarvela et al. (82) reported quantification of
power Doppler signal in the ovaries after pituitary suppres-
sion does not provide any additional information to predict the
subsequent response to gonadotrophin stimulation during IVF.
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In a recent study, early follicular stromal Doppler signals is cor-
related with ovarian response and basal ovarian reserve param-
eters, but has no correlation with age or with clinical pregnancy
achievement in infertile women undergoing IVF-ET treatment
(83). Further studies are needed to clarify the effect of ovarian
stromal blood flow on ART outcomes.

Ovarian Biopsy

Demonstration of primordial follicles depletion in the ovary by
ovarian biopsy was studied by several authors. Lass et al. (84)
in their investigation attempted to find if there had been corre-
lation between basal estradiol levels, ovarian size and follicular
density in 60 infertile women. Computerized image analysis
was used to measure the number of follicles per unit volume
of ovarian tissue. There was no significant difference between
unexplained and tubal infertility patients. They also observed
that follicular density diminished significantly with increasing
age. A study assessing the accuracy of basal FSH, estradiol,
CCCT, GAST in predicting the total number of follicles, which
was determined by histological examination of oopherectomy
materials in 22 fertile patients older than 35 years, found a posi-
tive correlation between only basal estradiol levels and follicle
per unit but not with others (85). The uneven distribution of
follicles in the ovary makes a large variation even in the same
ovary (86). When the random follicular distributon and poten-
tial risks of procedure are taken into consideration together, this
procedure is not justified on current available data.

Combination of ovarian reserve tests

None of the tests has a 100% sensitivity and specifity used for
poor ovarian response prediction. In order to increase the prog-
nostic reliability of each test, combining the ovarian tests may
be considered. A scoring system using the combination of age,
AFC, basal FSH, basal AMH, delta E2 and delta inhibin devel-
oped by Muttukrishna et al. (87) predicted the ovarian response
more accurately than each of the parameters alone. However,
in a meta-analysis investigating the performance of the combi-
nations of ovarian reseve tests to predict ovarian response in
IVF, the combination of these tests did not perform better com-
pared with AFC alone. According to this meta-analysis there
is no advantage in using multivariate model in poor response
prediction (88). Addition of age, AFC, basal FSH, inhibin to AMH
did not make a significant difference in prognostic reliabiity of
AMH in a recent study (89). The high level correlation of ovarian
reserve tests and the differences of chosen thresholds for each
test makes analysis diffucult.

Although ovarian reserve tests reflect oocyte quantity they do
not reflect oocyte quality accurately (90). Age was found bet-
ter in predicting pregnancy than these tests (90). Women with
low ovarian reserve still have a reasonable chance to achieve
pregnancy. The increased rates of spontaneous abortus and
aneuploidy in young women with poor ovarian reserve suggest
that oocyte quality may also contribute in some unexplained
infertile women. Counseling and management of the cycle
with the knowledge gained only from the ovarian reserve tests
is a matter of debate. In fact, many women whose tests results
were lower than the cut-off could have pregnancy after IVF.
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Conclusion

Assessment of ovarian reserve should not be neglected in an
infertile patient if the age of the patient is above the period
when the ovarian reserve is known to be declining.

At present, there is no ideal ovarian reserve test reflecting fertil-
ity potential of a woman reliably. Controversial results of the
studies make it difficult to compare the efficiency of different
tests of ovarian reserve. Data obtained from ART cycles are use-
ful to form models for assessing the efficiency of various tests to
predict fertility potential.

None of the tests of ovarian reserve is ideal to predict pregnancy.
A woman with an abnormal ovarian test may conceive either
spontaneously or by ART.

Although the predictive value (specificity) of an abnormal
hormonal parameter (basal or CC induced FSH and inhibin)
to detect diminished ovarian reserve is high, their sensitivities
are low. The CC test is relatively more sensitive than basal FSH.
Among the ultrasound parameters, an antral follicle count is the
most reliable.

There are only a limited number of studies in which ovarian
reserve tests were used to predict fertility prognosis in a general
infertility population. The most reliable tests in these patients
seem to be AFC and AMH, according to the existing data. The
studies in this group of patients will aid in forming screening
strategies for asymptomatic cases of diminished fertility due to
early ovarian aging in the general population.

AMH has advantages compared with other markers of ovarian
reserve tests. It is the earliest marker to change with age and
has least inter and intra cycle variability.
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Case Report

Cutaneous umbilical metastases in post-menopausal
females with gynaecological malignancies

Jinekolojik malignitesi olan mernopoz sonrasit Radirllarda deriyi tutarn
umbilikal metastazilar

Modupeola Omotara Samaila’, Adebiyi Gbadebo Adesiyun?, Garba Dahiru Waziri', Korede Afolabi Koledade?,
Abimbola Omolara Kolawole?
'Departmernt of Pathology and Morbid Anatorny, Ahmadu Bello University Teaching Hospital, Shika, Zaria, Nigeria
?Department of Gynaecology and Obstetrics, Ahmadu Bello University Teaching Hospital, Shika, Zaria, Nigeria

Gynaecological malignancies frequently metastasize to contiguous struc-
tures, internal organs and bones. Cutaneous metastasis as a primary or
recurrent presentation of these malignancies is rare and only a few cases
have been reported in the literature. A twenty year (1991-2010) retrospec-
tive search for umbilical metastasis from gynaecological malignancies
in our departmental case records showed only four cases. Four post-
menopausal females presented with painful cutaneous umbilical (Sister
Joseph’s) nodules. The clinical examinations of all four patients revealed
well delineated nodules of varying sizes and degrees of ulceration. Other
findings were matted axillary and inguinal lymph node enlargement,
intra-abdominal and pelvic masses, vaginal discharge and vaginal bleed-
ing. Incisional tissue biopsies from the nodules were processed in paraffin
wax and stained with haematoxylin and eosin. Histology of the sections
showed pigmented skin overlying metastatic malignant tumours con-
sistent with adenocarcinoma from the endometrium and ovary in three
cases, and squamous cell carcinoma, large cell keratinizing from the cer-
vix uteri in the fourth case. Gynaecological cancers have a global spread
and varied geographic distribution. Cervical cancer is the commonest in
our setting and patients often present to hospital with advanced stage
disease. Ovarian and endometrial cancers are infrequent and their diag-
nosis may be delayed by non- specificity of presenting clinical symptoms
from other benign tumours at these sites. Although umbilical metastasis
is commonly associated with gastro-intestinal malignancies, its presence
may be the first harbinger of occult gynaecologic cancer.

(J Turkish-German Gynecol Assoc 2012; 13: 204-7)
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Introduction

There is a recognized global rise in the incidence of gynaeco-
logical malignancies, although the frequency of occurrence
varies in different geographic regions and these cancers have
a predilection for middle-aged to elderly females (1, 2). The
commonest in developing countries is carcinoma of the cer-
vix uteri, which remains a major cause of cancer related death

Jinekolojik maligniteler siklikla komsu yapilara, i¢ organlara ve ke-
miklere metastaz yaparlar. Bu malignitelerin primer veya rekiirren
prezentasyonu olarak deri metaztazlan enderdir ve literatiirde sade-
ce bir kac olgu bildirilmistir. Jinekolojik malignitelerden kaynaklanan
umbilikal metaztazlar icin departmanimizin olgu kayitlarinda yirmi
yillik (1991-2010) retrospektif taramada sadece doért olgu bulundu.
Menopoz sonrasi dort kadin deriyi tutan agrili umbilikal nodiillerle
(Rahibe Joseph) basvurmustu. Dort hastanin klinik muayenesi farkl
biyiikliikte ve farkl ilserasyon derecelerinde iyi sinirlanmig nodiilleri
ortaya koymustu. Diger bulgular aksillar ve inguinal lenf nodlarinda
paket halinde buiyiime, karnn ici ve pelvik Kkitleler, vajinal akint1 ve
vajinal kanama idi. Nodiillerden insizyonla elde edilen doku biyopsi-
leri parafin mumunda islenmis ve hematoksilin-eozin ile boyanmuisti.
Kesitlerin histolojisi ti¢c olguda endometriyum ve overden koéken alan
adenokarsinoma ile uyumlu metastatik malign timor ve Gstlini 6rten
pigmente deriyi, dordiincii olguda serviks uteriden koken alan ke-
ratinize biiylik hiicreleri-yassi hiicreli karsinomay1 ortaya koymustu.
Jinekolojik kanserler diinyanin her yerinde bulunur ve degisken bir
cografi dagihm gosterir. Bolgemizde en yaygin olani servikal kanserdir
ve hastalar hastaneye siklikla ileri bir hastalik asamasinda gelmekte-
dir. Over ve endometrium kanserleri daha az sikliktadir ve tanilart bu
bolgelerden kdken alan diger iyi huylu tiimorlerin klinik belirtilerinin
6zgiin olmayisi nedeniyle gecikebilir. Umbilikal metastaz yaygin ola-
rak gastrointestinal malignitelerle birlikte gériilmekle birlikte, varhg
gizli bir jinekolojik kanserin ilk habercisi olabilir.

(J Turkish-German Gynecol Assoc 2012; 13: 204-7)

Anahtar kelimeler: Metastaz, umbilikal, serviks uter, yassi hiicreli karsino-
ma, endometriyal adenokarsinoma
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in spite of the tremendous improvements in prevention, early
detection and treatment modalities (3). Cancer of the ovary
is the second most frequent, however, its diagnosis is often
delayed due to the absence of specific clinical symptoms to
differentiate it from benign ovarian lesions. The endometrial
cancers are less frequent and have a predilection for elderly
females (1, 2). These gynaecological cancers are associated
with high mortality and morbidity in our setting due to the
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patients’ late hospital presentation with widespread metastases
to contiguous structures intra-abdominally. Cutaneous metas-
tases from mainly ovarian cancers have been reported in a
few cases, however, umbilical metastasis from gynaecological
cancers is uncommon (4-7). We report four post-menopausal
females with umbilical (Sister Joseph’s nodule) metastatic
nodules from gynaecological malignancies in our hospital.
The incision tissue biopsies from the umbilical nodules, cervix
uteri and endometrium were fixed in 10% formalin. They were
processed in paraffin wax and stained with haematoxylin and
eosin and Periodic acid Schiff.

Case Reports

Case 1

A 50 year-old nulliparous female presented to our gynaecol-
ogy clinic with a five month history of peri-umbilical nodular
growth following an exploratory intra-abdominal surgery at a
private clinic. However, there was no clinical diagnosis made
or tissue specimen sent for histopathological analysis follow-
ing the surgery. She first noticed the umbilical nodule a month
after surgery. The nodule gradually increased in size and was
associated with pain and weight loss. Her clinical examination
revealed an emaciated woman with a 5x4cm umbilical nodule,
a pelvic mass, a matted right axillary and bilateral inguinal
lymph node enlargement. The incisional tissue biopsy taken
from the nodule showed Kkeratinized stratified squamous epi-
thelium overlying a malignant tumour. The tumour cells were
composed of columnar endometrial cells arranged in glands
and focal papillary array in a fibromyxoid stroma. It was diag-
nosed as metastatic endometrial adenocarcinoma (Figure 1, 2).

Case 2

A 65 year-old post menopausal housewife presented to the
gynaecology clinic of our hospital with a three month history
of fungating umbilical growth and progressive weight loss. She
gave a medical history of five years of painless abdominal mass
which gradually increased in size and a two month history of
discharging umbilical sinus. There was no history of associ-
ated vagina bleeding or discharge, change in bowel habit or
urinary symptoms. She was referred from a private clinic with
a clinical diagnosis of ovarian cancer, however she decided to
try traditional medication for a month before she finally came
to our hospital. Clinical examination at the gynaecology clinic
showed a wasted woman having a foul smelling ulcerated
umbilical nodule and a non tender mobile right supra-pubic
mass which was comparable with a 16-week size uterine gesta-
tion. The uterus and cervix were grossly normal and the pouch
of Douglas was empty. She also had an abdominal-pelvic scan
which showed a complex ovarian mass. Incisional tissue speci-
men from the umbilical nodule was sent for histopathological
diagnosis. It showed pigmented skin overlying a malignant
tumour composed of columnar cells having moderately pleo-
morphic hyperchromatic nuclei and moderate cytoplasm. The
tumour cells were arranged in papillary and cystically dilated
glandular patterns. It was diagnosed as metastatic ovarian pap-
illary cystadenocarcinoma. However, she refused surgery and
opted for more traditional medication at home.

Figure 1. Keratinized Skin overlying gland forming tumour from the
endometrium H&E: mgX40

Figure 2. Metastatic endometrial adenocarcinoma with papillary
foci. H&E: mg X100

Case 3

A 70 year-old elderly grand multi-parous female presented
with a six-month history of ulcerated umbilical nodule, vaginal
bleeding and vagina discharge. Her examination revealed a
6x4cm bleeding peri-umbilical nodule and a fungating uterine
cervix mass which bled spontaneously. Histopathological find-
ings from the incisonal tissue biopsies of the nodule and the
cervical mass were similar. They showed malignant squamous
cells arranged in nests and strands in a fibromyxoid stroma.
Some of the tumour cells exhibited individual cell dyskeratosis
and keratin formation. Other areas in the nodule showed unin-
volved pigmented skin and its appendageal structures. The cer-
vical tissue was diagnosed as squamous cell carcinoma; large
cell keratinizing and the nodule was diagnosed as metastatic
squamous cell carcinoma (Figure 3).
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Figure 3. Metastatic Squamous cell carcinoma large cell keratinizing

H&E: mg X40

Case 4

A 72 year-old, well preserved multi-parous female presented
with a three month history of painful subcutaneous peri-umbil-
ical nodule. She was diagnosed with a histologically confirmed
stage 1c endometrial carcinoma a year earlier in our hospital.
She had a total abdominal hysterectomy as part of her treat-
ment and was also placed on combination chemotherapy. Her
follow up at the clinic was uneventful until this current presen-
tation. The histopathological analysis of the incisonal tissue
biopsy of the nodule showed tumour cells consistent with her
primary endometrial cancer. It was diagnosed as metastatic
endometrial adenocarcinoma.

Discussion

Cutaneous manifestation is associated with a wide variety of
systemic diseases, infestations, and infections, while cutane-
ous metastasis is an uncommon event which is seen in 1-9%
of patients with cancer (8, 9). The phenomenon of umbilical
metastasis was first noticed by Julia Dempsey (Sister Mary
Joseph) in relation to advanced internal malignancies and it
represents approximately 10% of cutaneous metastasis. It is
an indication of poor prognostic outcome where palliation is
the mainstay of patient management. Also, an estimated 1-3%
of abdomino-pelvic malignancies arising from the stomach,
pancreas, colon, prostate and liver manifest with umbilical
metastasis (7, 10-13). Other uncommon primary origins include
the breast, lung, ovary and kidney.

The metastatic umbilical nodule is often painful and may be
ulcerated or have discharging sinuses as seen in our patients.
It should be differentiated from other lesions which may occur
at the same site, such as umbilical hernia, pilonidal sinus,
endometriosis, foreign body granuloma, fibroma and primary
malignancies of the umbilical skin and supporting stroma. The

nodule may also be the first indication of occult or recurrent
malignancy. However, 11-30% of cases of umbilical metastasis
have no known primary disease (7, 13).

Metastatic lesions from gynaecological malignancies usu-
ally spread to contiguous pelvic structures and lymph nodes.
Distant metastasis from these tumours spread to the lung,
liver, bone and central nervous system (CNS) (1). Cutaneous
spread is uncommon, however a few cases have occurred in
the head and neck regions, particularly the scalp. Also, a rare
umbilical nodule may be the first manifestation of ovarian
disease (1, 6, 8).

The exact mechanism of umbilical metastasis is not clear. There
are two postulates; one is direct spread, which is the most com-
mon. This direct peritoneal spread is further enhanced by the
multiple peritoneal folds comprising the umbilical ligament and
ligamentum teres. The second is via the rich anastomotic vas-
cular and lymphatic supply at the umbilical region (14).

Over 80% cases of endometrial cancer are seen in postmeno-
pausal females at the time of diagnosis. Some microscopic
variants of endometrial cancer may share similarities with non-
neoplastic endometrium, while papillary foci may be mistaken
for an ovarian lesion (1). Adequate tissue sampling and immu-
no-histochemical studies will help to differentiate the tissue of
origin between the endometrium and ovary.

Cervical cancer is the commonest tumour in reproductive age
women in our setting and patients present with advanced stage
disease and widespread metastasis. However, our third patient
is the only cervical cancer case we have seen with metastatic
umbilical nodule.

The tumour types that may metastasize to the umbilicus are the
adenocarcinomas, while squamous cell and undifferentiated
carcinomas are rather uncommon (5, 15). Ovarian and endo-
metrial cancers are gland forming and this fact may explain
their tendency to metastasize to the umbilicus.

Definitive diagnosis of the tumour origin is achieved with
tissue biopsy of the metastatic nodule. This is necessary for
correct patient treatment and management. The fine needle
aspiration cytology technique is also recommended in recur-
rent lesions with previous histologically confirmed diagnosis
(16). However, this may prove unhelpful in our setting where
patients would have visited several hospitals and had surger-
ies without histological diagnosis or confirmation of excised
lesions.

Conclusion

Metastatic gynaecological malignancies should be a differential
for postmenopausal females presenting with umbilical nodules.
Adequate tissue sampling from the nodule is necessary for the
typing and characterization of tumour origin as well as further
patient management. Cervical squamous cell carcinoma, endo-
metrial and ovarian adenocarcinoma may present with umbili-
cal metastasis in the advanced stage of the diseases.
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Case Report

Advanced stage micropapillary serous borderline ovarian
tumor in a postmenopausal woman: a case report

Postrmenopozal bir kadinda ileri evre mikropapiller seroz borderline over tirmori:
olgu sunumu

Tayfun Giingoér', Metin Kaba!, Eralp Baser!, Hakan Yalcin!, Hatice Bayramoglu?, Mustafa Besli'
'Departrment of Gynecologic Oncology, Zekai Tahir Burak Women's Health Education and Research Hospital,
Ankara, Turkey
ZDepartrment of Pathology, Zekai Tahir Burak Women's Health Fducation and Research Hospital, Ankara, Turkey

Serous borderline ovarian tumors (SBOT) generally occur in young
women, present at early stages and are associated with an excellent
prognosis. However, there are rare subtypes of SBOT which may ex-
hibit a more aggressive course. In contrast with other types of SBOT,
the micropapillary variant SBOT (SBOT-MP) tends to present at ad-
vanced stages. Herein, we present a rare case of a SBOT-MP that oc-
curred in a 66-year-old woman, who had tumoral involvement on bi-
lateral ovaries, sigmoid serosa and a positive peritoneal cytology. The
currently recommended treatment options for these cases are also
discussed.(J Turkish-German Gynecol Assoc 2012; 13: 208-11)

Key words: Borderline ovarian tumor, peritoneal implant, micro-
papillary, advanced stage, postmenopause
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Introduction

Serous tumors account for 60% of all epithelial ovarian
tumors, and are classified into three groups: benign, border-
line and malignant. Serous borderline ovarian tumors (SBOT)
constitute 9-15% of all serous neoplasms. With respect to
invasive ovarian cancer, borderline tumors generally occur
in younger women at childbearing age. Fortunately, these
tumors are generally diagnosed at early stages, and have a
favorable prognosis (1).

However, there are subtypes of SBOTs that are associated with
a more aggressive behavior and an unfavorable outcome.
Herein, we report a case of a bilaterally located micropapil-
lary variant of SBOT resembling an invasive ovarian malignan-
cy at an advanced stage with serosal sigmoid implants and
positive peritoneal cytology in a postmenopausal woman.
The currently recommended treatment approaches for these
tumors are also discussed.

Ser6z borderline over timorleri (SBOT) genellikle geng kadinlarda
ortaya ¢ikmakta, erken evrede tani almakta ve ¢ok iyi bir prognoza
sahip olmaktadir. Ancak, SBOT’nin daha agresif bir seyir gosterebilen
nadir alt tipleri mevcuttur. Diger SBOT’lerin aksine, SBOT’nin mikro-
papiller varyanti (SBOT-MP) ileri evrelerde ortaya ¢ikma egiliminde-
dir. Bu yazida, 66 yasindaki postmenopozal bir kadinda ortaya cikan,
bilateral overlerde ve sigmoid kolon serozasinda tutuluma ve pozitif
peritoneal sitolojiye sahip nadir bir SBOT-MP olgusu sunulmaktadir.
Ayrica, bu tip olgular icin giincel tedavi onerileri de tartisiimaktadir.

(J Turkish-German Gynecol Assoc 2012; 13: 208-11)

Anahtar kelimeler: Borderline over tiimorii, peritoneal implant,
mikropapiller, ileri evre, postmenopoz dénem

Gelig Tarihi: 01 Subat 2012 Kabul Tarihi: 08 Mart 2012

Case Report

A 66-year-old woman who had been postmenopausal for
22 years applied to our institution with pelvic pain and
abdominal distention that initially occurred four months
before admission. Her past medical and family histories were
unremarkable. A pelvic mass predominantly located in the
right lower quadrant was palpated on pelvic examination.
On transvaginal ultrasonography (TVUS), she was found
to have bilateral cystic pelvic masses with peripheral solid
areas, each measuring 10 cm in diameter. Pelvic comput-
erized tomography (CT) revealed bilateral heterogeneous
pelvic masses with irregular surface contours and solid com-
ponents. Circulating serum tumor markers were within the
normal reference range (CA125: 22.2, CA19-9: 0.56, CA15-3:
8.7, AFP: 2.2, CEA: 1.7).

Exploratory laparotomy was performed. Minimal peritoneal
fluid accumulation was observed, which was sampled for
cytological analysis. Solid-cystic masses on both ovaries were

The case has been previously presented in part as an abstract in a local obstetrics and gynecology meeting (Zekai Tahir Burak Gunleri 2011, Antakya, Turkey).
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present, each measuring about 10 cm in size. There were mul-
tiple tumoral implants on the sigmoid colon serosa, the largest
measuring 5 mm. Other peritoneal surfaces were macroscopi-
cally normal.

Bilateral salpingo-oophorectomy was performed initially, and
the masses were sent for frozen section analysis. Both of the
masses were reported to be serous ovarian tumors with at least
borderline histology. Total abdominal hysterectomy, omentec-
tomy, bilateral pelvic and paraaortic lymph node dissection and
appendectomy were performed for staging purposes. Tumoral
implants were excised from the sigmoid colon serosa and the

Giingor et al.
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defects were primarily repaired. The patient had an uneventful
postoperative course and was discharged from the hospital on
the third postoperative day.

On final pathological examination, a micropapillary variant
of SBOT on both ovaries and peritoneal implants on sigmoid
serosa were reported (Figure 1). The implants on the sigmoid
serosa were non-invasive (Figure 1). The tumor had both endo-
phytic and exophytic invasion patterns (Figure 2). Cytological
washings were also positive for tumor cells (Figure 3). Pelvic
and paraaortic lymph nodes, omentum and appendix were free
of any tumoral involvement. After consultation with the medical

Figure 1. Micropapillary pattern of the tumor (left image) (H&E x200) and Non-invasive peritoneal implant on sigmoid serosa (right

image) (H&Ex40)

Figure 2. Endophytic (left) and exophytic (right) growth pattern of the tumor (H&E x40)
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Figure 3. Cytologic examination demonstrating tumor cells forming
a papillary pattern (H&E x400)

oncology department, adjuvant chemotherapy with paclitaxel
and carboplatin was planned.

Discussion

Borderline ovarian tumors (BOT) were initially described by
Taylor et al. (2) in 1929. As these tumors are most commonly
diagnosed at reproductive ages, fertility sparing is important
for most of the patients. Subsequent pregnancies with normal
obstetric outcomes may be achieved, especially in younger
patients (3). In the case presented here, a serous type BOT with
micropapillary pattern occurred in a 66-year-old postmeno-
pausal woman, which is a rare presenting age for BOTs.
Serous BOTs constitute the most common type among BOTs.
These are well-differentiated tumors and generally have an
indolent growth pattern. However, they have a higher rate of
recurrence than other types of BOT and progression to inva-
sive carcinoma is not uncommon (4). SBOTs are bilateral in
30% of cases, and extra-ovarian spread may develop in about
30% of these (5). Interestingly, our case had multiple peritoneal
implants on the sigmoid serosa, but other peritoneal surfaces
were free of tumoral involvement. SBOTs are usually detected
at early stages (6). The presenting stage is considered the most
important factor for predicting recurrence. Our case presented
as stage III-B disease. Positive peritoneal cytology rates increase
with advancing tumor stage (7). In our case, cytology was also
positive.

According to histopathological features, SBOTs are classified
into two groups: typical non-invasive proliferative type SBOT
and micropapillary SBOT (SBOT-MP) type, which is also termed
micropapillary serous carcinoma (MPSC). SBOT-MPs are further
classified into non-invasive and invasive types. Invasive SBOT-MP
is the most common histologic type (8). It is characterized by

small micropapillae that infiltrate the underlying ovarian stroma
(Figure 1). As in primary invasive ovarian tumors, invasive SBOT-
MPs may be associated with peritoneal implants. Some research-
ers consider the presence of invasive peritoneal implants as a
poor prognostic sign (9). The case presented here had non-inva-
sive implants on the sigmoid serosa, which may be associated
with a better prognosis than cases with invasive implants.
Unlike the proliferative type SBOTs, SBOT-MPs have a higher
risk of presenting at an advanced stage, having bilateral ovar-
ian involvement, ovarian capsule invasion, positive peritoneal
cytology, stromal microinvasion and extra-ovarian implants
(particularly invasive) (10). Moreover, SBOT-MPs with an exo-
phytic surface growth pattern have a higher association with
extra-ovarian surface implants and recurrence (9). Thus, it
is important to distinguish proliferative SBOT and SBOT-MP
tumors at the time of initial diagnosis. In our case, micropapil-
lary histology, bilateral ovarian involvement, positive peritoneal
cytology and presence of serosal implants placed the patient at
high risk for recurrence.

Treatment of BOTs mainly consists of surgical resection of the
tumor and its macroscopic implants, and may be performed via
either laparoscopy or laparotomy. During surgery, pelvic struc-
tures, all peritoneal surfaces including sub-diaphragmatic area
and intestinal serosa should be thoroughly examined to rule
out extra-ovarian disease. Fertility sparing surgery in terms of
cystectomy or unilateral oophorectomy is an acceptable option
in cases with future fertility desire and low risk for recurrence.
There are also publications suggesting that lymph node dissec-
tion may be avoided in such cases (11). However, for cases of
SBOT with completed childbearing, a complete surgical staging
approach with pelvic and paraaortic lymph node dissection is
recommended for both diagnostic and therapeutic purposes,
as nearly 30 percent of women with SBOTs have extraovarian
disease spread. Moreover, 6 to 27 percent of those with a frozen
section diagnosis of serous borderline tumor will be upgraded
to invasive cancer on final pathological examination (12). As
previously mentioned, our case had multiple high risk factors
for recurrence; thus, complete staging surgery was undertaken.
Especially for postmenopausal patients with SBOT-MP, we
recommend an extensive surgical intervention, as for invasive
serous ovarian carcinomas. These cases should also have long-
term follow-up visits, as there may be recurrences even 10
years after initial treatment (13).

Although considered ineffective by some authors, chemo-
therapy is commonly used in advanced stages of disease,
especially with extraovarian implants, as done in our case (14).
Well-designed future studies are needed to clarify the role of
chemotherapy in the treatment of SBOT at advanced stages.

In summary, we presented a case of bilateral SBOT-MP
tumor with extraovarian spread in a postmenopausal patient.
Complete staging procedures with optimal cytoreductive efforts
are strongly recommended in these cases in order to achieve
high cure rates and minimal disease related morbidity and
mortality.
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Case Report

Management of retained products of conception
with marked vascularity

Belirgin damarlanmasit olan dollenime driind kalintilarina yaklasun

Veena Aseeja
Departrnernt of Gyrniecology arnd Obstetrics, MMIMSR, Mullana, India

To discuss the management options of retained products of concep-
tion (RPOC) with increased vascularity where simple dilatation and
curettage may lead to life threatening haemorrhage and endanger the
life of the patient. We present a series of three cases that had RPOC
with hyper vascularity and were managed with different approaches.
A brief review of management options is discussed. Out of three cases
of RPOC with hyper vascularity, two cases underwent hysterectomy
and one case was managed with methotrexate. From our study and
review of literature, we conclude that evaluation of vascularity in all
cases of RPOC is mandatory prior to Dilatation&Curettage in order to
avoid the dreaded complication of massive haemorrhage.

(J Turkish-German Gynecol Assoc 2012; 13: 212-4)

Key words: Retained products of conception, increased vascularity,
Doppler study, management options
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Introduction

Various medical and surgical methods have been employed
in the treatment of retained products of conception (RPOC).
Amongst the surgical methods the universally accepted tech-
nique is simple dilatation and curettage. However, it is esti-
mated that nearly 20% of RPOC’s have increased vascularity
and in such cases simple dilatation and curettage (D&C) may
lead to massive haemorrhage (1).

Various causes of increased vascularity of RPOC’s include
arteriovenous malformations, placental polyp and excessive
myometrial invasion by the trophoblasts. Due to excessive
trophoblastic invasion of myometrium, the physiological myo-
metrial arteriovenous shunting in the placental bed persists,
leading to prominent vascularity. We report a series of three
cases of hyper vascular RPOC’s and the different ways in
which they were managed. We aimed to report these cases
because as a routine, it is not the practice to do a Doppler
study in cases with RPOCs. It was only when patients started
bleeding heavily during the D&C procedure that arterio-
venous malformations were suspected and a Doppler ultra-
sound was done. Evaluation of blood supply to RPOC with
colour Doppler ultrasonography prior to D&C may prevent the
dreaded complications of massive haemorrhage.

Basit dilatasyon ve kiiretajin yasami tehdit eden hemorajiye yol aca-
bildigi ve hastanin yasamini tehikeye attig1 artmis damarlanmasi olan
dollenme tirtind kalintilannin (retained products of conception; RPOC)
tedavi seceneklerini tartismak. Asin damarlanmali RPOC’u olan ve
farkh yaklasimlarla tedavi edilmis ti¢ olguluk bir seriyi sunmaktayiz.
Tedavi seceneklerinin kisa bir degerlendirilmesi tartisimaktadir. Asin
damarlanmasi olan ii¢ RPOC olgusunun ikisine histerektomi yapilmig
ve bir olgu metotreksat ile tedavi edilmistir. Kendi calismamiz ve litera-
tiirin gozden gecirilmesi ile su sonuca ulastik: korkulan komplikasyon
olan massif hemorajiden sakinmak icin Dilatasyon ve Kiiretajdan énce
biitiin RPOC olgularinda damarlanmanin degerlendirilmesi zorunludur.
(J Turkish-German Gynecol Assoc 2012; 13: 212-4)

Anahtar kelimeler: Dollenme {iriinii kalintilari, artrmigs damarlanma,
doppler calismasi, tedavi secenekleri
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Case Reports

Case 1

A 39 year-old female, P3L2A1, presented to us with recurrent
episodes of bleeding per vagina after medical termination of
pregnancy (MTP) at 11 weeks of pregnancy. Post MTP ultra-
sonography findings were suggestive of retained products
of conception. She had D&C twice, but bleeding persisted,
for which she received two doses of methotrexate Injection.
B-hcg levels were not done prior to admission to our hospital.
Her last child was 12 yrs old, delivered by caesarean section.
At the time of admission, vital signs were stable, she was not
bleeding, and mild pallor was present. On vaginal examina-
tion the external os was closed. The uterus was 6-8 weeks
pregnant uterus size and bilateral fornices were free. Her
hemoglobin was 9.4% gm, and coagulation profile was within
normal limits. Ultrasonography and Colour Doppler showed
a heterogeneous mass 2.5 cmx2 cm size with prominent ves-
sels in the myometrium suggestive of either retained products
of conception with AV malformations or Invasive mole (Figure
1 and 2). B -hcg levels were 22.3 miu/ml. D &C was attempted
but she started bleeding profusely and the procedure was
abandoned, and bleeding stopped within five minutes. She
received two units of blood transfusion. In view of recurrent
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Figure 1. Showing RPOC with AV Malformation

bleeding and doubtful diagnosis of retained products of con-
ceptions with Arteriovenous malformations or invasive mole or
possibility of rare persistent trophoblastic tumor, the decision
for hysterectomy was taken. Intra-operatively there was leash
of vessels on the right side and anterior surface of uterus in the
isthmic region. She had excessive bleeding during surgery and
received three units of blood. On cut section the uterus showed
a mass about 3x3cm in size with dilated vessel channels in
the isthmocervical area. Histopathological report came out as
products of conception. Post operative period was uneventful.

Case 2

A forty year-old Para 4 with 4 live issues and one abortion presented
to our outpatient department with history of recurrent episodes
of bleeding per vaginum for the previous three months with no
preceding history of amenorrhea. She had had four caesarean
sections. On admission her vital signs were stable and bleeding
per vagina was present. Urine pregnancy test was weakly posi-
tive. Her Hb was 5% gm, coagulation profile was within normal
limits. Per speculum examination showed a normal cervix and
vagina with bleeding from the external cervical os. Per vaginal

Figure 2. Showing RPOC with hypervascularity

examination showed a retroverted uterus, 6-8 weeks size with
bilateral fornices free. Ultrasonography showed a mass of size
6x4 cm in the cervix and lower endometrial cavity and on
Doppler flow there was increased vascularity in the mass and
surrounding myometrium and cervix. Her $-hcg levels were 39
miu/ml. endometrial aspirates was taken and malignancy was
ruled out. In view of the mass invading the myometrium and
increased vascularity in the mass and myometrium she was
taken up for hysterectomy. On cut section of the uterus there
was a friable growth in the isthmus and cervix suggestive of
retained products of conception. Histopathology examination
confirmed the diagnosis of cervical RPOC. Her post operative
period was uneventful.

Case 3

A 25 year-old P2L2 with previous two normal deliveries presented to
us with history of amenorrhea two months and bleeding per
vagina since the previous week. On examination her vital signs
were stable and per vaginal bleeding was present. Per specu-
lum examination showed a normal cervix and bleeding from
the external cervical os. Per vaginal examination revealed a 6-8
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weeks size uterus. Hb was 10% gm and all other investigations
were within normal limits. Ultrasonography showed a mass
of size 2.0x2.5 cm in the lower uterine segment suggestive of
retained products of conception. She was taken up for D&C
but she started bleeding profusely and the procedure had to
be abandoned because of heavy bleeding. Bleeding stopped
within 10 minutes of abandoning the procedure. Post proce-
dure Doppler ultrasonography showed increased vascularity in
the RPOC and the surrounding myometrium. She was planned
for conservative management and an injection of methotrexate
Img/kg intramuscular was given. One week after methotrexate
injection a repeat Doppler study showed no vascularity in the
myometrium and regression of RPOC.

Discussion

Hyper vascular RPOC’s present a clinical challenge because
simple dilatation and curettage in such cases may lead to
massive haemorrhage necessitating life saving hysterectomy.
The risk factor of developing excessive vascularity in RPOC’s
includes implantation of the embryo in the lower part of the
uterus and a history of multiple D&C’s (2, 3). Interestingly, in
our series, 2 out of the 3 cases gave a history of multiple D&C
and two cases had an embryo implanted in a relatively lower
part of the uterus. Since the endometrium is thin and decidual
formation tends to be insufficient in the lower part of the uterus,
embryo implantation in this part leads to excessive trophoblas-
tic invasion thereby causing increased vascularity. Tomoko et
al. (4) in 2011 reported two cases of hypervascular RPOC’s. The
diagnosis of hypervascularity was confirmed on colour Doppler
ultrasonography. Vascularity was reduced with uterine artery
embolization followed by D&C, while the second case of hyper-
vascular placental polyp was managed conservatively. They
concluded that simple D&C in cases of hypervascular RPOC
should be deferred until its vascularity is sufficiently reduced.
Arora et al. (5) reported three cases of uterine AV malforma-
tions with recurrent vaginal bleeding. One case presented with
bleeding three weeks after medical termination of pregnancy.
Repeat D&C was done with the diagnosis of incomplete abor-
tion which led to massive torrential bleeding for which she
was transfused three units of blood. With the suspicion of AV
malformation, colour Doppler study was done, which con-

J Turkish-German Gynecol Assoc 2012; 13: 212-4

firmed the diagnosis. Joseph et al. (6) reported a case with a
heavy intractable bleeding per vaginum, following dilatation
and curettage for an incomplete abortion. A provisional clini-
cal diagnosis of gestational trophoblastic disease was made.
After radiological investigations this was diagnosed as uterine
Arterio-venous malformation. The patient was treated by uter-
ine artery embolization, because she wanted to preserve fertil-
ity. In our series of three cases, in the first case emergency life
saving hysterectomy had to be done while in the second case,
in view of the patient’s age, completed family and assumed risk
of excessive bleeding, D&C was not attempted and she was
taken up for elective hysterectomy. The third patient was man-
aged conservatively with methotrexate injection.

Conclusion

From our experience and review of literature, we conclude that
in all cases of RPOC'’s, vascularity should be evaluated with
colour Doppler prior to attempting dilatation and curettage in
order to avoid the complications of massive haemorrhage and
hysterectomy.
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A new way of setting rFSH deposit: a case of severe
injection error in IVF/ICSI cycle ending with live birth

Depo rFSH yerlestirrmenin yerui bir yolu: carnli dogurnla sonuglanarn IVF/ICST
dongtistinde bir ciddi eryjeksiyon hatasi olgusu

Richard Bernhard Mayer, Thomas Ebner, Omar Shebl, Gernot Tews
Landes- Frauen-und Kinderklinik, Kinderwunsch Zentrurn, Linz, Austria

We present a case with a severe injection error: a 25- year old woman
with secondary infertility caused by a male factor was enrolled in our
IVF/ICSI-ET program. Stimulation was performed in a long- protocol
and ovarian stimulation, using rFSH follitropin beta, starting on the
third day of the menstrual cycle. The rFSH dose per day was 900 IU-0
[U-0 IU-0 IU. Due to normal ovarian response and follicle growth, stim-
ulation was continued and there was no detriment in oocyte quality
and no symptoms of OHSS. Following blastocyte transfer cesarean
section was unpreventable at 37+5 weeks of gestation due to an im-
pacted transverse lie. Different stimulation protocols are needed for
appropriate treatment of various patients provided that the adminis-
tration of treatment was done correctly. In the case of injection errors,
continuing stimulation protocol seems to be achievable in certain
cases considering hormone levels and the process of follicle growth.
(J Turkish-German Gynecol Assoc 2012; 13: 215-7)

Key words: Assisted reproductive technique, severe injection error,
long protocol, rFSH, live birth
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Introduction

Woman suffering fertility problems and their partners are
confronted with significant psychosocial consequences. The
prevalence of negative emotions, psychological distress and
changes in inter-partner relationships have been reported (1).
These emotional feelings may worsen during ovarian stimula-
tion for different reasons. One reason seems to be the need
of self-injections, the impact on everyday life by the injection
regimen and, especially, concerns relating to the correct
practical application of gonadotrophins. It seems important to
recognise that only 29% of patients actually report an injection
error to their physician or nurse (2).

These injection errors need to be analysed individually and
can hardly be categorised. However, the outcome of infertil-
ity treatment depends on the correct application of gonado-
trophin products, which in turn could gain an influence on
oocyte quality.

Indeed, this hypothesis is supported by the literature. In detail,
influence on the zona score of mature gametes was affected
by stimulation details (3). Furthermore, ovarian hyperstimula-

Ciddi enjeksiyon hatasi olan bir olgu sunuyoruz: Erkek faktoriiniin yol
actigl ikincil infertilitesi olan 25 yasindaki bir kadin IVF/ICSI-ET progra-
mimiza alindi. Stimulasyon uzun protokol ile gerceklestirildi ve over
stimulasyonu, rFSH follitropin beta kullanilarak, menstriiel dongiiniin
lciincl giini baslatildi. Giinliik rFSH dozu séyleydi: 900 1U-0 IU-0 1U-0
[U. Normal over yamti ve folikiil biiyiimesi nedeniyle stimulasyona
devam edildi, oosit kalitesinde bozulma ve OHSS semptomlan yoktu.
Blastokist transferini takiben sezaryenle dogum, kalici transvers durus
nedeniyle 37+ 5'inci gebelik haftasinda 6nlenemez durumdaydi. Cesitli
hastalarin uygun tedavisi icin, tedavi uygulamasinin dogru bir sekilde
yapllmasinm saglayan, farkh stimulasyon protokollerine gerek duyul-
maktadir. Enjeksiyon hatalan durumunda, hormon diizeyleri ve folikiil
biiylimesi siireci goz 6niine alinarak, stimulasyon protokoliiniin siirdii-
rilmesi bazi olgularda basarlabilir goriinmektedir.

(J Turkish-German Gynecol Assoc 2012; 13: 215-7)

Anahtar kelimeler: Yardimh iireme teknigi, ciddi enjeksiyon hatasi,
uzun protokol, rFSH, canli dogum
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tion syndrome may be determined and high estradiol levels
could be one of the causes of smooth endoplasmatic reticu-
lum clusters in MII human oocytes, which are associated with
lower chances of successful pregnancy (4).

The study was approved by our institutional review board and
informed consent of the patient had been obtained.

Case Report

In 2010, a 25- year old woman with secondary infertility
caused by a male factor-OAT was enrolled in our IVF/ICSI-ET
program. Sperm analyses in detail were: concentration 2.5
millions/mL, progressive motility 12% (0% fast progressive)
normal morphology 1%. She had a history of spontaneous
pregnancy and delivery in 2005 with the same male partner.
The patient presented with a normal AMH level of 1.67 ng/mL,
75 kg body weight and a BMI of 27. Serum FSH concentration
was 5.8 mU/mL measured in precycle.

Stimulation was performed in a long- protocol, undergoing
down-regulation with the GnRH-analague buserelin acetate
(Metrelef®, Ferring, Germany, 0.15 mg, 3x2 puffs/day) started
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on the 21 day of precycle and ovarian stimulation using rFSH
follitropin beta (Puregon®, Organon, Netherlands) started on
the third day of the menstrual cycle. Hormone levels measured
on the second day of the menstrual cycle: estradiol 20.7 pg/
mL, progesterone 0.4 ng/mL, LH 2.2 mU/mL. Luteal phase sup-
port was via progesterone 400 mg vaginal suppositories. The
recommended daily dose of rFSH, started on the third day of
menstrual cycle, was 200 [U-200 IU-150 1U-150 IU. Follow-up
was planned on the 5" day of stimulation measuring the ovar-
ian follicles and estradiol, progesterone and LH hormone levels.
The actual rFSH dose per day, injected by the male partner,
was 900 [U-0 [U-0 IU-0 IU. On the fifth day of stimulation the five
leading follicles reached 12mm in 2D plane, hormone- levels:
estradiol 405.0 pg/mL, progesterone 0.6 ng/mL, LH 1.8 mU/mL.
rFSH stimulation was continued using 200 [U-150 1U-150 IU.
After these three days of stimulation the leading follicle reached
16.5 mm; hormone levels: estradiol 1994.0 pg/mL, progesterone
0.6 ng/mL, LH 3.9 mU/mL. Stimulation was continued for anoth-
er two days using 150 IU-150 IU of rFSH. Estradiol level reached
on the day of -hCG application-chorionic gonadotrophin alpha
(Ovitrelle® 250ug, Merck Serono)-was 3608 pg/mL, progester-
one level was 1.1ng/mL, LH level was 2.1 mU/mL and the two
leading follicles reached 20mm, measured in 2-D plane. Finally,
13 oocytes were retrieved and a single blastocyst- transfer using
a blastocyst of optimal quality of inner cell mass and good qual-
ity of trophectoderm (Vab) was performed; all the rest stopped
development. 10 days after embryo transfer, f-hCG reached
248 mU/mL, progesterone was 11 ng/mL and at 6+6 weeks of
gestation an intact pregnancy with CRL 6mm was diagnosed.
As a result of major relationship problems an appointment for
medically induced abortion was made, although psychological
support is offered routinely to all patients undergoing an IVF/
ICSI- cycle at our clinic. Although the consent form was already
signed, the patient ultimately decided not to perform the abor-
tion. At eleven weeks of gestation the patient suffered a psycho-
logical breakdown with suicidal thoughts and was transferred
to the General Psychological Hospital in Linz, Upper Austria.
After five days of inpatient treatment an adjustment disorder
with depressive reaction was diagnosed and the patient could
be discharged without medical treatment.

At 37+5 weeks of gestation the patient presented with an
impacted transverse lie and a cesarean section was performed.
The birth weight of the neonate was 3600 g, Apgar score was
8/9/10 and pH was 7.29 and 7.32, respectively.

J Turkish-German Gynecol Assoc 2012; 13: 215-7

Discussion

The application of 900 IU rFSH represents a severe injection error
which could only be done by using the injection pen twice and
the pen even needs to be reloaded. The application was per-
formed by the male partner of our patient. Both, patient and male
partner, had not recognised that the injection pen was blank after
the first day of stimulation although they had received an appro-
priate course of instruction for self-injection. As a consequence,
a three-day period without gonadotrophin stimulation ensued. In
addition to regular follicle recruitment and usual serum hormone
levels, the stimulation protocol was continued.

The injection error presented involves two separate prob-
lems, namely OHSS and follicle growth arrest. Because of
the relatively short elimination (terminal) half-life (t1/2) of
rFSH of about 30-40h, daily injections are needed to keep the
serum concentration above the threshold required for follicular
recruitment and ongoing maturation. Peak serum FSH levels
are reached 10-12 h after application and then decline until the
next injection; thus, usually 3- 5 days of treatment are needed to
reach FSH steady-state levels during ovarian stimulation (5, 6).
Following these pharmacokinetics, FSH serum concentration
seemed above the threshold in this case, because of the high
peak serum level after application of 900 IU, even considering
the short elimination half-life. As a consequence, there was no
follicle growth arrest and continuing the stimulation protocol
showed a normal follicle growth. Thus, there was no detriment
to oocyte quality.

The response to gonadotrophins is highly variable, and a certain
proportion of women exhibit an unexpectedly poor response to
stimulation. Ovarian response shows a strong correlation with
serum anti-Miillerian hormone (AMH) levels (7). Regardless of
the antral follicle count, anti-Miillerian hormone seems to be
the most significant predictor of poor response in controlled
ovarian stimulation (8), which was within normal, age-related
range for our patient (9).

Other patients demonstrate an exaggerated response and are at
risk of developing an OHSS. Risk factors for the development of
OHSS include young age, low body mass index, previous OHSS,
high antral follicle count, polycystic ovaries and elevated peak
serum estradiol (10, 11). The pathophysiology of OHSS is con-
troversial, but circulating estradiol levels have been suggested
to be of predictive value for OHSS, regardless of the actual role

Table 1. Stimulation protocol including hormone levels, follicle size in 2-D plane and rFSH IU used (follitropin beta,

Puregon®, Organon, Netherlands)

Day of menstrual cycle 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
rFSH (IU) 900 - - - 200 150 150 150 150 >
Estradiol (pg/mL) 20.7 405 1994 3608
Progesterone (ng/mL) 0.4 0.6 0.6 1.1
LH (mU/mL) 2.2 1.8 39 2.1
Follicle (mm) 12 16.5 20.5
11 16 20
16 19
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of estradiol in the pathogenesis (12). In our case, the estradiol
level reached 3608 pg/mL and no OHSS could be recognised.
Specific subgroups of women may even benefit from LH activity
supplementation during ovarian stimulation, such as patients
older than 35 years and patients with suboptimal IVF outcome
and normogonadotrophic patients with " steady response " (13).
As a consequence, different stimulation protocols are needed
for appropriate treatment of different patients, provided that
administration of treatment was performed correctly. Injection
errors seem to occur in about 2.3% of IVF/ICSI cycles. Even if
the pregnancy rate following an injection error is only 7% in
our own unpublished data, continuing the stimulation protocol
seems to be achievable in certain cases.
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Case Report

Metastatic vulvo-vaginal choriocarcinoma mimicking
a Bartholin cyst and vulvar hematoma-two unusual
presentations

Bartolin kistini ve vulvar hermatomayi taklit edern metastatik vulvovajinal
Roryokarsinom-Iki olagandisi olgu sunurmu

Sanjoy Kumar Bhattacharyya, Shyama Prasad Saha, Gautam Mukherjee, Jaydeep Samanta
Departmernt of Gynecology and Obstetrics, North Berigal Medical College, Darjeeling, West Bengal, India

Metastatic choriocarcinoma may present solely as a vulvo-vaginal
growth. It may pose initial diagnostic dilemmas and thus treatment
delay. Two cases of metastatic choriocarcinoma which presented as
vulvo-vaginal swelling are described here. Both the cases were initial-
ly misdiagnosed. Later, unresponsiveness to treatment alerted us to
the possibility of metastatic choriocarcinoma. Combination chemo-
therapy was started following diagnosis by serum $-HCG titer. In spite
of initial responsiveness in both cases, one could not be saved due to
poor compliance. Suspicion of metastatic choriocarcinoma should be
kept in mind while dealing with any recent onset vulvovaginal swell-
ing following a pregnancy. It may initially mislead the clinician due to
its apparent benign appearance.

(J Turkish-German Gynecol Assoc 2012; 13: 218-20)
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Introduction

Choriocarcinoma is a highly vascular tumour of the tropho-
blast with immense metastatic potential to the lung, liver,
brain or vulva. Next to the lung, vulvo-vaginal metastasis com-
prises 30% of all metastatic incidences (1).

Metastasis in this region is often misleading in its initial
appearance. Sometimes antecedent pregnancy remains
uninformative. Recent onset vulvo-vaginal swelling may be
the sole clinical presentation (1). This may confuse the clini-
cian. Here we present two cases of vulvo-vaginal metastasis
of choriocarcinoma which were misdiagnosed initially. We
present these two cases to remind clinicians about its entity,
diagnostic difficulties and treatment options.

Case Reports

Case 1

Mrs. AK.,, 22 years old, attended out patient department
(OPD) with a vulvo-vaginal swelling measuring about 7x5
cm?. She had a history of uncomplicated home delivery two

Metastatik koryokarsinom yalnizca vulvovajinal tiimor olarak goriilebi-
lir. Bu durum, ilk tanida celiskilere ve dolayisiyla tedavide gecikmeye
yol acabilir. Bu calismada, vulvovajinal timor seklinde prezente olan
iki metastatik koryokarsinom vakasi tammlanmigtir. Her iki vaka da
baslangicta yanlis tani aldi. Daha sonra, tedaviye cevap alinamamasi
bizi metastatik koryokarsinom ihtimaline karsi alarma gecirdi. Hasta-
nin serum B-HCG degerleri 6l¢iiliip tanisi konduktan sonra kombine
kemoterapi uygulanmaya baslandi. iki vakada da baslangicta tedaviye
cevap alilnamamasina ragmen, bir tanesi diisiik uyumdan dolay1 kur-
tarllamadi. Hamilelik sonras! yakin zamanda vulvovajinal sisme go-
riilmesi durumunda metastatik koryokarsinom siiphesi akilda tutul-
malidir. Bariz benign gortiniimiinden dolay1 baslangicta hekimi yanhs
yonlendirebilir. (J Turkish-German Gynecol Assoc 2012; 13: 218-20)

Anahtar kelimeler: Koryokarsinom, metastaz, vulvovajinal
Gelisg Tarihi: 21 Eyliil 2011 Kabul Tarihi: 29 Ekim 2011

months previously. The swelling was angry looking, bluish
red in color along with infected crusts and oozing surfaces
(Figure 1). It was tender and firm. Treatment was initiated on
the line of an old infected vulvar hematoma with local wound
care, antibiotics and blood transfusion. Despite this, the swell-
ing gradually increased in size. A suspicion of choriocarci-
noma arose. Serum 3-hCG titer was measured. The value was
1.2x10° .U. /mL, which confirmed the diagnosis. Combination
chemotherapy with MAC (Methotrexate, Actinomycin and
Cyclophosphamide) regimen was started. There was 50%
shrinkage of the mass following the first course. Serum -hCG
titer had been reduced to 60.200 1.U. /mL. She left the hospital
after the first course despite repeated counseling and did not
come back for follow up. She was admitted three weeks later
with massive vaginal bleeding and a very poor general condi-
tion. She developed convulsions and died on the next day in
spite of aggressive supportive measures.

Case 2
Mrs. PM. a 25 year-old primipara attended OPD with a
swelling over the left vulva measuring 4x3 cm? which she
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had noticed two months previously. She had a history of full
term vaginal delivery three and half years earlier. The swelling
was tense, tender, cystic and infected looking. It was provi-
sionally diagnosed as an infected Bartholin cyst and surgical
intervention was planned. We encountered unexpected,
profuse, uncontrollable hemorrhage during the procedure.
However, the bleeding was managed at that time by deep
mattress sutures but it recurred after two weeks. On repeated
enquiry, she then revealed a history of Medical termination of
pregnancy (MTP) at 8 weeks gestation performed surgically
four months earlier. A suspicion of choriocarcinoma arose
and her serum B-hCG titer was estimated. It had a value of
1.5x10° L.U./ml. Other relevant investigations were carried out,
however they revealed no other distant metastasis except a
sonological finding of a bulky uterus. The first course of che-
motherapy was started with EMACO (Etoposide, Methotrexate,
Actinomycin, Cyclophosphamide and Oncovin) regimen. The
mass shrunk in size but vaginal bleeding was still continuing
from the internal os. We planned a laparotomy due to persis-
tence of bleeding. Laparotomy findings revealed a bulky uter-
us of approximate 10 weeks size along with gross adhesions
to surrounding structures. Careful bilateral internal iliac artery
ligation was performed. A second course of chemotherapy
was started at a later date. Her B-hCG titer declined gradually,
with improvement of general condition. She received 6 cours-
es of combination chemotherapy and recovered completely.
She is now on follow up and doing well.

Discussion

These two similar cases are presented because of their initial
diagnostic dilemmas and subsequent management protocol.
Vulvo-vaginal metastasis of trophoblastic tumour may occur
even after first trimester loss. Gary L. Goldberg in omit similar
study showed that, out of five cases of vulvo-vaginal metastasis,
two developed following spontaneous abortion (2).

Figure 1. Metastatic vulvovaginal choriocarcinoma mimicking an
old infected vulvar hematoma

In present study, the first case was treated conservatively for a
week as an old infected vulvar hematoma without any improve-
ment. [nitially its malignant nature was not considered. Perhaps,
with an earlier appropriate intervention, we might have gained
the confidence of her relatives and could have saved her life.
The second case was erroneously diagnosed as infected
Bartholin cyst which bled profusely during surgical interven-
tion. As these sites which the tumor itself are hypervascular
in nature, any local surgical intervention may precipitate life
threatening hemorrhage. Here the question arises whether to
perform biopsy or is it needed at all for confirmation of the
diagnosis. Essentially, diagnosis of metastatic choriocarcinoma
is based on history, clinical presentation and allied elevated
serum - HCG titer. Biopsy from the local metastatic sites is not
mandatory for the diagnosis. Song et al in their study also sup-
ported this view (1).

Chemotherapy is the treatment of choice with a favorable prog-
nosis (3). Regarding prognostic scoring, vulvo-vaginal metasta-
sis should be considered as a poor prognostic factor. Different
studies in this context thus directly recommended combination
chemotherapy as their first choice (2, 3). The problem lies in
the interim period regarding control of bleeding from these
hypervascular sites. Options like intravaginal packing; hemo-
static, deep, figure-of-eight mattress suturing or more extensive
surgical interventions like hysterectomy along with ligation of
feeding vessels had been advocated by different investigators
(1, 2). The method of intravaginal packing and its subsequent
removal needs special mention. Packing should be initiated
cautiously with soaked roller gauze under direct vision after
covering the oozing nodules with separate soaked gauze-piec-
es. Packing may be offered also following hemostatic suturing.
Abrasions, during changing of pack, may incite fresh bleeding.
So, placing the fingers first between the packing and covering
gauze and subsequently proceeding to pack-removal might
prevent such a complication.

Even both procedures might not be able to control bleeding,
especially where there is pelvic involvement, as in the second
case, or in cases of large, friable metastatic foci. More extensive
procedures such as abdominal hysterectomy with simultane-
ous ligation of ovarian and internal iliac artery may be needed
in these circumstances. However, radiological embolisation of
feeding vessels can be an effective alternative in these circum-
stances and if opted, can avoid the need for complicated surgi-
cal procedures (1, 2).

Follow-up should be carried out as usual with the level of serum
B-hCG titer along with clinical correlation. Prognosis is usually
good provided interim bleeding episodes are tackled efficiently
and long term follow up is accepted.

Conclusion

While dealing with a case of vulvo-vaginal swelling with a his-
tory of antecedent pregnancy, one should always remember
the remote possibility of a metastatic choriocarcinoma and
investigate accordingly. Prompt diagnosis and early treatment
with combination chemotherapy may thus save many lives by
keeping its probability in mind.
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Quiz 221

What is your diagnosis?

Figure 1. Sagittal transvaginal two dimensional sonography, showing  Figure 2. Three-dimesional sonograpyh of barrel shaped cervical
a diffusely enlarged cervix with heterogeneous echogenicity. The cancer in multiplanar sections
tumor margins are clearly delineated

Figure 3. Three-dimesional power Doppler vascularisation of

cervical cancer
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Cancer of the cervix is the second most common cancer in wom-
en worldwide, with about 500 000 new cases and 250 000 deaths
each. Among these case 80% occur in low-income countries.
Cervical cancer cases (99%) are linked to genital infection with
human papillomavirus, which is the most common viral infection
of the reproductive tract.

Ultrasound has been used to evaluate the size and locoregional
extent of the tumor. In the early stage of cervical carcinoma, the
primary lesion is difficult to depict with any imaging modality,
including transvaginal US. With disease progression, the barrel
shaped bulky cervical cancer can appear as a hypoechoic le-
sion with well defined margins, or the disease may manifest as
an enlarged cervix with heterogeneous echogenicity (see the
images).

The prognosis for patients with cervical cancer is markedly
affected by the extent of disease at the time of diagnosis. The
majority (>90%) of these cases can and should be detected
early through the use of the Pap test and human papillomavirus
(HPV) testing. The current death rate is far higher than it should
be, which shows that, even today, the Pap test and HPV testing
are not done on approximately 33% of eligible women (1). The
clinical stage, however, as a prognostic factor must be supple-
mented by several gross and microscopic pathologic findings in
surgically treated patients. These include: volume and grade of
tumor, histologic type, lymphatic spread, and vascular invasion.
In a large surgicopathologic staging study of patients with clinical
stage IB disease reported by the Gynecologic Oncology Group,
the factors that predicted most prominently for lymph node me-
tastases and a decrease in disease-free survival were capillary-
lymphatic space involvement by tumor, increasing tumor size,
and increasing depth of stromal invasion, with the latter being
most important and reproducible (2, 3). In a study of 1.028 pa-
tients treated with radical surgery, survival rates correlated more
consistently with tumor volume (as determined by precise volu-
metry of the tumor) than clinical or histologic stage (4).The pre-
operative diagnosis of tumor geography may play an important
role in management of cervical cancer. Trimbos et al. (5) evalu-
ated the prognostic significance of tumor geography, defined as

J Turkish-German Gynecol Assoc 2012; 13: 221-2

exophytic or barrel-shaped growth, in bulky (>4 cm) cervical
cancer. For this purpose, they evaluated four hundred women
with cervical cancer, treated by primary radical hysterectomy.
In 58 patients, the tumor was defined as bulky exophytic and in
51 patients as bulky barrel shaped. There were no differences
among these groups in terms of operating time, blood loss dur-
ing surgery or complications at 3 or 6 months postoperatively.
Bulky exophytic tumors had an identical overall survival as com-
pared to small-diameter (<4 cm) tumors. The overall survival of
bulky barrel-shaped tumors was significantly worse. The same
was found for disease-free survival.

As the tumor geography may predict the outcome, preoperative
ultrasound should be performed in all patients with suspected
cervical cancer.

Cemil Yaman, Dietmar Haas, Radec Chvatal, Peter Oppelt
Department of Obstetrics and Gynecology,
Akh-linz, Krankenhausstr. Linz, Austria
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Questions on the article within the scope of CME/CPD

. Which of the below does not increase the risk of diminished ovarian reserve?
a) Smoking
b) Pelvic surgery history
¢) Severe endometriosis
d) Alcohol
e) Family history of premature menopause

. Which of the statement is wrong?

a) Menstrual cycles become irregular about 6 years before menopause

b) At a mean age of 37-38 years only about 25 thousands of follicles are present in the ovaries
¢) Primordial follicle number reaches its maximum level at birth.

d) In 1% of women age of menopause is under 40 years

e) Ovarian reserve test should be performed to all infertile women over 30 years

. In which of the following ovarian reserve tests the results are independent from the day of measurement?

a) FSH

b) AMH

c) Estradiol

d) Inhibin B

e) Antral follicle count

. Which of the following ovarian reserve tests accurately predict live birth?

a) Antral follicle count

b) Basal FSH

c) AMH

d) Clomiphene citrate challenge test
e) None

. Which of the following statement is not true for ovarian reserve tests?

Inhibin-B is a dimeric peptide that is secreted by granulosa cells of preantral and early antral follicles
Performance of the combination of ovarian reserve tests to predict ovarian response in IVF is reported better
compared with AFC alone

In IVF, CC test is relatively less sensitive than basal FSH in poor response prediction

The most reliable predictor of poor ovarian response to gonadotropins among sonographic markers is AFC

FSH has a low sensitivity but high specifity to predict poor ovarian response

. What is the minimal amount of increase in estradiol levels after administration of 300 IU recombinant FSH
in Exogenous FSH ovarian reserve test (EFORT) to interpret the result as normal?

a) 10 pg / mL
b) 20 pg / mL
c) 30 pg/ mL
d) 50 pg / mL
e) 100 pg / mL
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