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Editorial

Dear Colleagues,

[ am delighted to present you to the third issue of the “Journal of the Turkish German
Gynecological Association (JTGGA)” in the publishing year of 2014. Since the last few
years, our objective was to collect more research studies and articles from Turkey and
the international gynecology and obstetrics community. In this regard, we are glad that
we are getting more qualitative submissions in comparison with the previous years
with regards to be indexed by PubMed Central (PMC).

We worked hard to deliver you the journal with the best manuscripts in time. In this
issue, you will read several good papers eagerly. There is a paper from Germany about
the usage of misoprostol for preterm labor induction. It is obvious that today, epilepsy
is the most common neurological disorder during pregnancy after migraine. Tonic-
clonic seizures occurring during pregnancy appear to be associated with temporary
hypoxia. An interesting paper that comes from Ankara deals with this issue. We have
another paper that tries to determine if body mass index has an effect on the outcome
of in vitro fertilization in patients with polycystic ovary syndrome undergoing controlled ovarian hyperstimulation.
Vitamin D has important additional roles in many cellular events by virtue of its autocrine and paracrine effects. It
leads to anti-inflammatory and anti-infective responses and regulates cellular proliferation, differentiation, and insu-
lin synthesis. Recent studies have shown that vitamin D has an important role in both healthy pregnancy processes
and long-term health of offspring. You will read a paper that shows the effect of place of residence and lifestyle on
vitamin D deficiency in pregnancy. In this study, the eastern and western parts of Turkey are compared. Probably
you all know that there is a limitation in the number of embryos to be transferred in our country. So we need a
precision method to select the best embryo. We have a very good article on this subject where the outcomes of the
embryos are compared with known implantation data based on dynamic scores to preconstructed embryo scoring
model based on morphokinetic data. The importance of omental metastasis in patients with endometrial cancer
has also been analyzed in another study.

We believe in the power of the meta-analyses. We have two meta-analyses in this issue with different subjects. One
of them is about the technique of ovarian cystectomy in endometrioma surgery; while the other is ovarian aging
and premature ovarian failure. In this issue, we also have two very interesting case reports and an informative quiz.

It is my pleasure to inform you that our foundation will restart the process of awarding scholarships to the successful
colleagues studying in the field of Obstetrics and Gynecology with financial need and good academic standing. We
will also support research projects which are in order to reach new findings in our field.

I would also like to acquaint you with the scientific activity of our sister association - DTGG. The symposium of the
Deutsch-Tiirkische Gynédkologengesellschaft (German - Turkish Gynecology Association) will be held between 12:45 - 13:45
on October 8th, 2014 in Munich under the umbrella of the 60th Annual Congress of the German Association of
Gynecology and Obstetrics.

Our journal is looking forward to obtain new reviewers who have adequate experience in the field of Obstetrics &
Gynecology and are willing to take part in the evaluation process of the submitted manuscripts to our journal. Please
do not hesitate to contact with us in order to apply to be a reviewer at JTGGA.

I wish to extend my heartfelt gratitude and appreciation to everyone who dedicated and sacrificed their time to
deliver expertise, effort, and contribution to this publication and evaluation process, and I would welcome your
participation and contributions in this journal as the loyal readers.

Best regards,

Cihat Unlii, M.D.
Editor in Chief of JTGGA
President of TAJEV
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130 Original Investigation

Misoprostol for pre-term labor induction in the
second trimester: Role of medical history and
clinical parameters for prediction of time to delivery

Alexander di Liberto', Jan Endrikat?, Sandra Frohn?, Erich Solomayer?, Kubilay Ertan’?
'Departrment of Obstetrics and Gynecology, Leverkusen Municipal Hospital, Leverkusen, Gerrmarty
“Departmert of Obstetrics and Gynecology, Saarland University Hospital, Hornburg, Gerrnarty

Objective: Serious fetal malformations and/or chromosome aberrations detected by modern diagnostic tools in early pregnancy require dis-
cussions on induced abortion with pregnant women. Competent counseling includes prediction of the time needed for the whole abortion
process. In an attempt to refine our predictions, we evaluated the impact of 11 medical history and clinical variables on time to delivery.
Material and Methods: We performed a retrospective chart analysis on 79 women submitted for pre-term abortion because of fetal anoma-
lies. Abortion was induced by vaginal application of misoprostol (prostaglandine E , Cytotec™, Pfizer, New York, USA). We investigated 11 medi-
cal history and clinical variables for their impact on the percentage of women delivering within 24 hours (primary endpoint) and on the mean
induction-delivery time interval (secondary endpoint).

Results: Fifty-three percent (42/79) of women delivered within 24 hours; 83.6% (66/79) delivered within 48 hours. A total of 83.3% of women
with a history of late abortion delivered within 24 hours, whereas 50.7% without this history did. Mean induction-delivery time interval was 12.3
hours versus 35.5 hours, respectively. For history of early abortion, the figures were 65.2% versus 48.2% for delivery within 24 hours and 15.6
hours versus 32.5 hours for mean induction-delivery time interval. Current weight of fetus >500 g, weight of last previous newborn of <3500 g,
previous pregnancies, premature rupture of membranes, and an elevated CRP of >0.5 mg/dL also cut time to delivery. Surprisingly, maternal
and gestational age had no remarkable or consistent impact on the mean induction-delivery time interval. None of the differences reached
statistical significance. Eighty-three percent of women needed 1000 ug or less for successful delivery.

Conclusion: Neither variables of medical history nor specific clinical variables allow for precise prediction of time to delivery in the second
trimester. Certain parameters, however, show a trend to reduce the induction-delivery time interval. Our results might serve as initial guidance
for patient counseling. (J Turk Ger Gynecol Assoc 2014; 15: 130-4)
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induction of abortion, cervical ripening before uterine instru-
mentation, and indication of labor in full-term pregnancies,
although this is not an official indication by the label (off-

Introduction

Today, modern prenatal diagnostic tools facilitate detection

of the majority of fetal anomalies already in early pregnancy.
In cases of serious fetal malformations and/or chromosome
aberrations, the option of an induced abortion needs to be
discussed with pregnant women.

In the second trimester, induced abortion is a two-step pro-
cess, starting with application of a prostaglandin derivative
followed by curettage. Currently, a number of prostaglan-
dins (e.g., prostaglandin E, and E,) and different application
routes are available. Misoprostol (prostaglandine E,, Cyto-
tec™, Pfizer) has been licensed for the prevention and treat-
ment of gastroduodenal ulcers since 1985 in more than 80
countries (1). Misoprostol has been extensively studied in
gynecology and obstetrics and is widely recommended for
the treatment of missed and incomplete miscarriages, the

label use) (1).

Prediction of the time from abortion induction to delivery, the
so-called ‘induction-delivery time interval,’ is crucial for coun-
seling pregnant women, as this phase constitutes a major
emotional and psychological burden.

In an attempt to refine our predictions for the women, we
evaluated the impact of 11 medical history and clinical vari-
ables on length of abortion.

Material and Methods

Study Design
We performed a retrospective analysis of 79 women treated
at Leverkusen Municipal Hospital, Obstetrics and Gynecology
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Table 1. Baseline characteristics of study population (n=79)
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Age (years) <18 18-30 31-34 >34
n (%) 2/79 (2.5) 43/79 (54.4) 11/70 (13.9) 23/79 (29.1)
Previous pregnancies 0 1 2 3 >3
33/79 (41.8) 23/79 (29.1) 14/79 (17.7) 3/79 (3.8) 6/79 (7.6)
Previous deliveries 0 1 2 3 >3
44/79 (55.7) 25/79 (31.6) 5/79 (6.3) 4/79 (5.1) 1/79 (1.3)
Gestational age (weeks) <13 <16 <21 <25 <29#
n (%) 1/79 (1.3) 9/79 (11.4) 35/79 (44.3) 30/79 (38.0) 2/79 (2.5)
Amniotic fluid Normal Oligohydramnios Polyhydramnios Anhydramnios
n (%) 42/79 (53.2) 12/79 (15.2) 9/79 (11.4) 16/79 (20.3)
Invasive diagnostics No CVS AC TORCH Cordocentesis
n (%) 29 (36.7) 4/79 (5.1) 40/79 (53.2) 2/79 (2.2) 4/79 (4.3)
#>29 weeks: 2/79 (2.5%)
CVS: chorionic villus sampling; AC: amniocentesis; TORCH: toxoplasmosis/rubella/CMV/HSV

Table 2. Indications for induced abortion

Indication n (%)
Chromosomal aberration Total 18 (22.8)
Trisomy 21 8 (44.4)
Trisomy 18 2(11.1)
Trisomy 13 1(5.6)
Other 7 (38.9)
trisomies
Organ malformation 17 (21.5)
Intrauterine fetal death 13 (16.5)
Multiple congenital malformations 9(11.4)
Preterm premature rupture of membranes 5(6.3)
Intrauterine growth retardation 5(6.3)
CNS malformation 5(6.3)
Fetal hydrops 5(6.3)
Fetal infections 1(1.3)
Twin to twin transfusion syndrome 1(1.3)

(Teaching Hospital of the University of Cologne), by analyzing
charts from April 2007-March 2009. The study was conducted
in accordance with the ethical principles of the Declaration of
Helsinki and the International Conference on Harmonization
- Good Clinical Practice (ICH-GCP) Guidelines of January 17,
1997. Ethical approval was not necessary because of the retro-
spective design of the study.

All women were submitted for pre-term abortion due to fetal mal-
formations. Exclusion criteria were previous cesarean section and
any other uterine surgery. We administered an initial dose of miso-
prostol (prostaglandin E,, Cytotec™, Pfizer, New York, USA) of 200 ug
vaginally on day 1. Within 24 hours - on day 2 - we continued
by adding two further doses of 400 wg, at least 6 hours apart
(maximum dose of 1000 xg/24 h). If no progress was seen, we
repeated the doses of day 2 until delivery or conversion to an-
other drug. Contraindications for misoprostol, such as allergies

against misoprostol or any of the excipients, previous cesarean
section, or other surgeries of the uterus, were respected.

Variables

We investigated the following medical history and clinical vari-
ables: age, previous pregnancies, gestational age, history of ear-
ly abortion (up to 16 weeks of gestation), history of late abortion
(more than 16 weeks), current fetus weight, weight of last previ-
ous newborn, years since last delivery, intrauterine fetal death,
premature rupture of membranes (PROM), and C-reactive pro-
tein level (CRP).

The primary endpoint of this study was the percentage of wom-
en delivering within 24 hours (2,3); the secondary endpoint was
the mean induction-delivery time interval.

Statistical Analysis

The data were analyzed by descriptive statistical methods. Dif-
ferences between subgroups were analyzed using the Mann-
Whitney U-test, the t-test, and odds ratios. The software BiAS.
fiir Windows Version 9.2. (www.bias-online.de accessed 2014-
02-09) was used.

Results

All 79 women were valid for our evaluation. Fifty-seven per-
cent (45/79) of women were younger than 30 years; the medi-
an age was 30 (range 17-43). Forty-two percent (33/79) were
never pregnant before, 55.7% (44/79) never delivered before,
97.5% (77/79) had =25 weeks of gestation, 46.8% (37/79) had
an abnormal amount of amniotic fluid, and 63.3% (50/79)
had invasive diagnostics prior to the induced abortion. The
baseline characteristics of the study population are shown
in Table 1.

The most frequent indications for pre-term labor induction were
chromosome aberrations (22.8%, 18 women), organ malforma-
tions (21.5%, 17 women), and intrauterine fetal death (16.5%, 13
women) (Table 2).
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Table 3. Deliveries within 24 hours and time to delivery by medical history

Figure 1. Number of women by total misoprostol dose

A total of 53.2% (42/79) of women delivered within 24 hours,
and 83.6% (66/79) delivered within 48 hours. The most impor-
tant factor impacting the induction-delivery time interval was
history of late or early abortion: 83% of women with a history of
late abortion delivered within 24 hours whereas 50.7% without
this history did. Also, the mean induction-delivery time inter-
val was 12.3 hours versus 35.5 hours (p=0.09). A similar fea-
ture was seen in women with a history of early abortion; 65.2%
vs. 48.2% delivered within 24 hours, and the mean induction-

Delivery <24 h Time misoprostol - delivery
n % Mean (h) Median (h)
Age (years) (n=79) <30 26/45 57.8 15.3 15.5
>30 16/34 47.1 15.5 15.8
Previous pregnancies (n=79) 0 22/44 50.0 17.1 19.9
>0 20/35 57.1 13.5 14.1
Gestational age (weeks) (n=79) <16 8/17 47.1 14.9 14.0
>16 33/62 53.2 15.5 16.4
History of early abortion (n=79) yes 15/23 65.2 15.6 15.5
no 27/56 48.2 32.5 27.0
History of late abortion (n=79) yes 5/6 83.3 12.3 13.5
no 37/73 50.7 35.5 29.5
Current weight of fetus (n=79) <500g 40/73 54.8 15.5 15.5
>500 g 2/6 33.3 13.5 13.5
Weight of last previous newborn (n=35) <3500 g 16/26 61.5 12.1 11.8
>3500 g 4/9 44.4 18.6 18.5
Years since last delivery* (n=35) <2 11/18 61.1 13.0 14.3
>2 9/17 52.9 14.1 13.5
Intrauterine fetal death (n=79) yes 9/17 52.9 17.6 20.4
no 33/62 53.2 15.3 15.0
Premature rupture of membranes (n=79) yes 7/11 63.6 13.7 13.5
no 35/68 51.5 15.7 15.5
CRP (n=79) <0.5 mg/dL 33/63 52.4 15.9 11.8
>0.5 mg/dL 9/16 56.3 13.6 12.0
Total 42/79 53.2 16.65 15.4
*incl. late abortions
35 delivery t_ime interval was approximately half as long for these
women, i.e., 15.6 versus 32.5 hours (p=0.075).
_ 30 — Fifty-five percent of women with current fetus weight <500 g de-
é zz liyered with?n 24 hours, whereas 33.3% did with. a larger fe.tus.
5 1 — Time to delivery was also 2 hours less. Interestingly, a weight
5 15 = of last previous newborn of <3500 g facilitated timely delivery.
2 10 19181 A total of 61.5% of women delivered within 24 hours, approxi-
SH o 2 m 0 0 1 0 1 mately 6 hours faster than women with larger previous new-
0 ‘ ‘ = ‘ B A = borns (delivery within 12 hours vs. 18 hours). Slightly more
S & \@Q \@Q \%QQ @,@ %@Q %@Q %@Q :b‘bQQ o> women with previous pregnancies delivered within 24 hours
[ngl (57.1 vs. 50.0% for nulligravidae); however, the mean induction-

delivery time interval was 4 hours shorter (13.5 vs. 17.1 hours).
Premature rupture of membranes and an elevated CRP of >0.5
mg/dL reduced the mean induction-delivery time interval by ap-
proximately 2 hours. Also, intrauterine fetal death slightly pro-
longed mean time to delivery (2 hrs). Surprisingly, the women’s
age and gestational age had no remarkable or consistent impact
on the mean induction-delivery time interval (Table 3). None
of the evaluations of the medical history and clinical variables
reached statistical significance.

Figure 1 shows the number of women and their total misopros-
tol dose. The majority, 83.5% (66/79), needed 1000 ug or less for
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Table 4. Total mean misoprostol dose by medical history

Misoprostol
dose (ug)
Age (years) (n=79) <30 840
>30 965
Previous pregnancies (n=79) 0 936
>0 886
Gestational age (weeks) (n=79) <16 1235
>16 819
Current weight of fetus (n=79) =500 g 912
>500 g 933
Premature rupture of membranes yes 818
(n=79) no 929

successful delivery. That was one dose of 200 ug on day 1 and
2x200 ug on days 2 and 3.

Table 4 shows the total mean misoprostol dose by medical his-
tory. Only for women with a gestational age of <16 weeks did
the mean misoprostol dose exceed 1000 ug (i.e., 1235 ug).

Six women (7.6%) suffered prolonged bleeding post-surgery,
reaching anemia of <9.5g/dL hemoglobin, but no blood transfu-
sions were necessary. Two women experienced fever (data not
shown).

Discussion

In an attempt to define the role of medical history and/or clini-
cal variables for the prediction of time to delivery in the second
trimester, we performed a retrospective chart analysis on 79
women. All were submitted for pre-term labor induction due
to fetal and amniotic fluid anomalies, i.e, chromosome aberra-
tions, PROM, or a wide spectrum of malformations.

We defined the percentage of women delivering within 24 hours
as the primary endpoint, a well-established measure for suc-
cessful abortion induction (2, 3). After repeated vaginal applica-
tion of misoprostol, overall, 53% of women delivered within 24
hours. This result is well in line with other studies, irrespective
of the misoprostol dose: Kolderup reported a success rate of
77% (4), whereas Manjunath (5) even reached 82.4%. However,
all of these studies were relatively small, and the group of wom-
en might not be directly comparable with respect to all of the
relevant medical history and/or clinical baseline characteristics.
Our secondary endpoint, the mean time to delivery, is of more
practical use for patient counseling, as it provides the treating
physician a rough estimate of the induction-delivery time inter-
val for a specific subject with a unique medical history and clini-
cal profile. Here, we feel our data are unique.

Our analysis of the impact of previous late or early abortions on
successful delivery within 24 hours is somewhat innovative, as
we were not able to find comparable studies in the current lit-
erature. Our data show that a total of 83.3% (5/6) of women with
a history of late abortion delivered within 24 hours, whereas
50.7% (37/73) without this history did. This finding is supported
by the mean induction-delivery time interval, which was 12.3

Liberto et al.
Misoprostol for pre-term labor induction 1 3 3

hours and 35.5 hours, respectively (p=0.09). Although this result
does not reach statistical significance - most probably due to the
small sample size - we tend to suggest at least a positive trend
for late abortions in the medical history to abbreviate the induc-
tion-delivery time interval for later abortions. We would propose
further research to investigate whether or not persistent cervical
infections, which frequently cause late abortions, might impact
cervical ripening during induction of abortion.

We found a similar effect for history of early abortion: 65.2%
(15/23) delivered within 24 hours compared to 48.2% (27/56)
without this history. The mean induction-delivery time interval
confirmed this trend, with results of 15.6 hours versus 32.5 hours
(p=0.075). Here, the sample sizes were more balanced but still
not sufficient to confirm statistical significance.

Weight of fetus <500 g increased the likelihood of successful
delivery within 24 hours. As the vast majority of our cohort con-
sisted of women seeking pre-term abortion in the second tri-
mester, 92.4% (73/79) of women bore a fetus of <500 g. The
median fetus weight was 240 g. Interestingly, we did not find any
similar reports on pre-term labor induction in the recent litera-
ture just for labor induction in the third trimester. Crane et al. (3)
reported a direct correlation between lower birth weight and
delivery within 24 hours and also a lower rate of cesarean sec-
tions, quite obvious findings. However, these results are barely
comparable with ours.

A limitation of our findings is the somewhat poor accuracy of
the pre-natal weight assessment. In our study, we used the pre-
cise results of postpartum weights, but for patient counseling,
one must rely on pre-natal assessments by ultrasound, which
feature a variation of about 15% on average, depending on the
quality of the method of measurement, the ultrasound tech-
nique, and the experience of the operator (5).

Premature rupture of membranes and an elevated CRP of >0.5
mg/dL also shorten time to delivery by approximately 2 hours.
Again, we were unable to find a comparable trial in the recent
literature. Only Mbele et al. (6) showed a significantly reduced
time to delivery after premature rupture of membranes but in a
cohort of women with full-term pregnancies.

Surprisingly, the women’s age and gestational age had no re-
markable or consistent impact on the mean induction-delivery
time interval. Although slightly more women with gestational
age <16 weeks delivered within 24 hours (53.2% vs. 47.1% for
women <16 weeks), the mean time to delivery was almost 15
hours for both groups. Edwards et al. (7), Murchison et al. (8),
and Lister et al. (9) investigated different regimens of misopro-
stol for first-trimester abortions in similar cohorts as ours. The
success rates varied from 54% and 81% (8) to 78% (9) and 83%
(10). Unfortunately, no separate evaluations by gestational age
were reported. Only data on misoprostol and gestational age
are available for the third trimester. Wing et al. (2) studied a
cohort of 1373 women and found a significant positive corre-
lation between gestational age and successful delivery within
24 hours-i.e., the higher the gestational age, the shorter the de-
livery time. In addition, the more advanced the pregnancy, the
smaller the misoprostol dose that was needed.

The major limitations of our study are not only the small sample
size and the multitude of anamnestic and clinical variables but
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also the wide range of gestational ages (including the different
density of myometrial receptors for contractile agents) and the
diversity of indications leading to the induced abortion. In order
to get scientifically robust and statistically convincing results, a
cohort is needed that allows for clustering of variables, i.e, look-
ing at women that differ just for one variable. Such a study design,
however, is only possible in a large multicenter approach.

In this study, we tried to define the role of medical history and/
or clinical variables for prediction of time to delivery for a cohort
of women in the second trimester. Although our results did not
reach statistical significance, most reasonably due to the small
sample size, we saw at least trends for certain variables. We
provide approximations for the mean induction-delivery time
interval, which might serve as some preliminary guidance for
the physician. Only few studies in a similar cohort have been
reported so far. More knowledge is available for the third tri-
mester, which is, however, not really comparable. In addition,
the few studies with a similar study design did not analyze the
findings in such a detailed manner as we did. Eventually, due to
the paucity of findings on the subject reported here, even our
non-significant results could be considered a valuable contribu-
tion to broaden our understanding of the duration of pre-term
abortion induction.

In conclusion, neither variables of medical history nor specific
clinical variables allow for precise prediction of time to delivery
in the second trimester. Certain parameters, such as history of
late/early abortions, current weight of fetus >500 g, weight of
last previous newborn <3500 g, previous pregnancies, prema-
ture rupture of membranes, and elevated CRP of >0.5 mg/dL,
however, show a trend to reduce the induction-delivery time
interval. Our results might serve as initial guidance for patient
counseling, which is crucial for compliance. Eventually, well-
founded information about the abortion course could improve
the psychological situation.
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The effects of a history of seizures during pregnancy
on umbilical arterial blood gas values in
pregnant women with epilepsy

Ozhan Ozdemir, Mustafa Erkan San, Funda Arpaci Ertugrul, Aslihan Kurt, Vefa Selimova, Cemal Resat Atalay
Departrnent of Obstetrics and Gynecology, Ankara Numune Training and Education Hospital, Ankara, Turkey

Objective: The objective of this study is to investigate if the number of seizures that occur during pregnancy has any effect on umbilical arterial
blood gas values at delivery.

Material and Methods: In total, 55 women who were 37 to 41 weeks pregnant and diagnosed with generalized tonic-clonic epilepsy and 50
pregnant women with similar characteristics but not diagnosed as epileptic were included in this study. The patients diagnosed with epilepsy
were divided into two groups: 27 patients with a history of at least 5 epileptic seizures during pregnancy and 28 who had no seizures during
pregnancy. All patients diagnosed with epilepsy had a history of caesarean delivery or a caesarean section under general anesthesia on the
advice of neurology. Pregnant women in the control group were also chosen from among patients who had a caesarean on account of a previ-
ous caesarean delivery. In the cases included in the study, umbilical arterial blood gas sampling was performed immediately after delivery.
Results: When the control group without epilepsy was compared with pregnant women who had no history of epileptic seizures during preg-
nancy, no difference was found in umbilical arterial blood gas values (p>0.05). When patients with a history of 5 or more epileptic seizures
during pregnancy were compared with the control group without epilepsy and the patients with epilepsy who had no history of seizures during
pregnancy, there was no statistically significant difference (p>0.05), although their umbilical arterial blood pH values were found to be lower,
while partial carbon dioxide pressure (pCO,), values were higher and partial oxygen pressure (pO,) values were lower.

Conclusion: Taking potential fetal risks into consideration, maternal generalized tonic-clonic epileptic seizures might be worrying. Tonic-clonic
seizures that occur during pregnancy appear to be associated with temporary hypoxia. Therefore, monotherapy for seizures and treatment at
the lowest effective dose should be administered to women with epilepsy in the preconception and prenatal term.

(J Turk Ger Gynecol Assoc 2014; 15: 135-9)
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first trimester increase malformation risk, there are also those
that reject this idea (4). It has been indicated that central ner-
vous system disorders, such as microcephaly, chronic static
encephalopathy, and cerebral palsy, are more common in
children affected by in utero seizures (5).

Generalized tonic-clonic seizures are harmful to the fetus due
to an increase in blood pressure, oxygenation, and electrolyte
changes during a seizure. Seizure-related traumas, spontane-
ous miscarriages, and intrauterine deaths may also occur
(6). It has been shown in cardiotocography follow-ups that
during term pregnancy, generalized tonic-clonic seizures lead
to temporary fetal asphyxia. Fetal bradycardia, a decrease in
variability, and decelerations may be observed for 15 minutes
following a seizure (6).

Intrapartum assessment of umbilical cord arterial blood gas
values is a decisive method of diagnosis in birth manage-

Introduction

Advances in the diagnosis of and treatment for epilepsy have
allowed many women with epilepsy to lead a normal life and
to conceive. Today, epilepsy is the most common neurologi-
cal disorder during pregnancy, after migraine. Comprehensive
epidemiological studies reveal that the prevalence of epilepsy
is 6.8%, and 0.3% to 0.5% of pregnancies are accompanied
by epilepsy (1). Pregnant women with epilepsy are wor-
ried that antiepileptic drugs may have negative effects on
the fetus, that convulsion frequency may increase, and that
some health problems, including epilepsy, may occur in their
children. Furthermore, it is known that antiepileptic drugs
increase the risk of congenital malformation (2).

In women with epilepsy, such pregnancy complications as

hyperemesis gravidarum, vaginal bleeding, preeclampsia,
preterm birth, and postpartum bleeding are more common
(3). Besides studies suggesting that seizures occurring in the

ment. In addition, by giving a retrospective idea about fetal
well-being at delivery, it contributes to the management of
neonatal term and to decisions about possible attempts at
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Table 1. The distribution of age, gestation period (weeks), birth weight, and 5-minute Apgar scores

Gestation Birth 5% minute
Group Age Period Weight Apgar Scores
Pregnant women with epilepsy who had no seizures (n=28) 26.4+6.1 38.7+0.9 3192.17+£377.6 8.2+0.3
Pregnant women with epilepsy who had at least 5 seizures (n=27) | 26.5+5.8 38.2+1.1 3031.67+384.3 8.0+0.7
Pregnant women without epilepsy (n=>50) 27.1+5.8 38.6x1.2 3211.43+364.2 8.3x0.5

neonatal resuscitation in this term (7). Appearance, Pulse,
Grimace, Activity, Respiration (APGAR) scoring might be ben-
eficial in distinguishing normal neonates and the ones evidently
exposed to hypoxia. However, this method of scoring is not sen-
sitive enough to distinguish babies affected to a lesser extent by
hypoxia (8). Thus, being an indicator of intrapartum condition
during delivery and neonatal prognosis after delivery, umbilical
cord pH values have been paid close attention in recent years.
Our aim in this study is to explain whether epileptic seizures
that occur during pregnancy are associated with antepartum
asphyxia. For this purpose, we made use of umbilical arterial
blood gas measurement as one of the most objective indicators
of asphyxia.

Material and Methods

The study was conducted in Ankara Numune Education and
Research Hospital. The protocol of the study was approved
by the ethics committee of the hospital, and all participants
signed an informed consent. In total, 55 women who were
37 to 41 weeks pregnant and diagnosed with generalized
tonic-clonic epilepsy and 50 other pregnant women with
similar characteristics but not diagnosed as epileptic were
included in the study. All pregnant women with epilepsy were
patients who had been diagnosed as epileptic by a neurology
clinic before pregnancy. The mean age, mean gestation period
(weeks), and mean birth weight of the patients included in the
study were recorded.

The patients diagnosed with epilepsy were divided into two
groups: 27 patients with a history of at least 5 epileptic seizures
during pregnancy and 28 who did not have any seizures during
pregnancy. All patients diagnosed with epilepsy had a history of
caesarean delivery or a caesarean section under general anes-
thesia on the advice of neurology, and those who had a vaginal
delivery were not included in the study in order to eliminate
differences likely to arise from the mode of delivery. Pregnant
women in the control group were also chosen from among
patients who had an elective caesarean section because of a
previous caesarean delivery.

In these cases, umbilical cord arterial blood gas sampling
was performed immediately after delivery. Blood gases were
analyzed within 30 minutes of birth by double-clamping a
minimum 10-centimeter segment of cord within 5 minutes
of birth and taking blood samples from the artery. To prevent
blood from congealing in the syringes, heparinized blood gas
syringes were used. The analyzer (ABL-2 Analyzer; Radiometer,
Copenhagen, Denmark) was used to define blood gas param-
eters. Arterial pH, partial carbon dioxide pressure (pCO,), par-

tial oxygen pressure (pO,), bicarbonate levels (HCO,), and base
excess (BE) were measured separately by the analyzer.

Those who had maternal diseases, such as diabetes mellitus
and hypertension, which are likely to cause uteroplacental
insufficiency, and pregnancies complicated by intrauterine
growth retardation and oligohydramnios were not included in
the study. Patients with highly variable decelerations that had
signs of fetal distress in fetal heart rate (less than 70 beats per
minute over 60 seconds), those observed to have recurrent late
decelerations, and those who had an epileptic seizure at deliv-
ery were not included in the study, either. The 1- and 5-minute
APGAR scores after birth were recorded. Umbilical arterial
blood gas samples of the patient groups who had epileptic sei-
zures during pregnancy and who did not were compared with
each other and with the control group.

Statistical data was acquired using the Statistical Package for
the Social Sciences for Windows version 17.0 (SPSS, Chicago,
IL, USA) for Windows program. The meanz=standard devia-
tion was used as descriptive statistics. Whether continuous
variables were normally distributed or not was analyzed using
Kolmogorov-Smirnov test. Significance between the groups
was assessed by means of independent samples t-test and
Anova test. In the assessments, the predicted error rate was
a=0.05.

Results

The mean age, mean gestation period (weeks), and mean birth
weight of the patients with and without epilepsy included in
the study are shown in Table 1. When the three groups were
compared with each other, no statistical difference was found
regarding the, gestation period, and birth weight (p>0.05). In
all instances, the 1- and 5-minute APGAR scores were found
to be =7.

While 5 (17%) of the patients who had no history of seizures
during pregnancy were not taking antiepileptic drugs, 2 (8%)
were receiving polytherapy and 21 (75%) were receiving mono-
therapy. Two (7%) of the patients with a history of 5 or more
seizures during pregnancy were receiving polytherapy, and 25
(93%) were receiving monotherapy (Table 2).

The distribution of umbilical arterial blood gas values of the
patients included in the study is shown in Table 3. When 55
pregnant women with epilepsy included in the study were com-
pared with 50 pregnant women constituting the control group,
although their umbilical arterial blood pH values were found to
be lower, pCO, values were higher, and pO, values were lower,
no statistically significant difference was found between the
groups (p>0.05).
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When the control group without epilepsy was compared with
the pregnant women without a history of epileptic seizures
during pregnancy, no difference was found in umbilical arterial
blood gas values (p>0.05).

When the patients with a history of 5 or more epileptic sei-
zures during pregnancy were compared with the control group
without epilepsy and patients with epilepsy who had no history
of seizures during pregnancy, although their umbilical arterial
blood pH values were found to be lower, pCO, values were
higher, and pO, values were lower, there was no statistically
significant difference (p>0.05).

Moreover, when other blood gas parameters were assessed, no
difference was found between the three groups regarding base
excess and HCO, levels (p>0.05).

Discussion

Intrapartum assessment of umbilical cord arterial blood gas
values is a decisive method of diagnosis in birth management.

Table 2. Distribution of antiepileptic therapy in patients

Pregnant women
Pregnant women with epilepsy
with epilepsy who | who had at least
had no seizures 5 seizures
(n=28) (n=27)
No use of antiepileptic 5 -
drugs, n
Carbamazepine 9 11
monotherapy, n
Lamotrigine 4 5
monotherapy, n
Valproic acid 4 4
monotherapy, n
Oxcarbazepine 2 3
monotherapy, n
Levetiracetam 2 2
monotherapy, n
Carbamazepine and 2 1
levetiracetam
polytherapy, n
Valproic acid and - 1
lamotrigine
polytherapy, n
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In addition, as a retrospective idea about fetal well-being during
delivery, it contributes to the management of the neonatal term
and to decisions about possible attempts at neonatal resuscita-
tion in this term. Umbilical cord blood gas measurement per-
formed at delivery is an objective indicator of fetal acid-base
balance, and it is also accepted as the fetal response to birth
(9). When the umbilical cord arterial blood pH value is <7.20,
the condition is defined as fetal acidosis; however, a pH of <7.0
is considered pathological acidosis. In term neonates born with
an umbilical cord arterial blood pH of >7.0, no increase has
been observed in long-term morbidity (10).

As for APGAR scoring, it might be beneficial in distinguishing
normal neonates and the ones severely affected by hypoxia.
This method of scoring, however, is not sensitive enough to
distinguish babies affected to a lesser extent by hypoxia (8).
Therefore, as an indicator of intrapartum condition during
delivery and neonatal prognosis after delivery, umbilical cord
pH values have been focused on in recent years (11). Umbilical
fetal blood gas pH and other measures are reported to be more
valuable in terms of yielding fewer false-positive results in the
differential diagnosis. Thus, after delivery, in distinguishing
babies exposed to hypoxia, the determination of umbilical cord
blood gases is adopted, along with the use of intrapartum elec-
tronic fetal monitoring (12).

The answer to the question “Which artery should umbilical cord
blood gases be drawn from?” should naturally be the umbilical
artery, as it better reveals fetal well-being. The reason for this
is that in the case of fetal acidemia and hypoxia, changes first
occur in umbilical arterial blood gases. Moreover, when umbili-
cal cord venous blood gas values are at normal levels, acidemia
may occur in the umbilical artery (11). Therefore, in this study,
umbilical arterial blood gas parameters were analyzed.

When carbon dioxide that has formed on fetal tissues is not
eliminated through uteroplacental circulation, pCO, increases
and respiratory acidosis occurs. If fetal tissues are insufficiently
oxygenated, the activation of the anaerobic pathways for glu-
cose utilization results in lactic acid accumulation and meta-
bolic acidosis. At delivery, changes occur in factors affecting
gas flow in uteroplacental circulation and, according to their
significance, in umbilical cord blood gas parameters.

The effects of epileptic seizures during pregnancy on the fetus
have always been worrying. Maternal epileptic seizures may
cause fetal hypoxia, leading to changes in umbilical arterial
blood gas. Generalized tonic-clonic seizures are harmful to the
fetus due to the resulting increase in blood pressure, oxygen-
ation, and electrolyte changes during a seizure. In addition,

Table 3. The results of the umbilical arterial blood gas analysis

pCO, pO, HCO, Base Excess
Group pH (mmHg) (mmHg) (mmol/L) (mmol/L)
Pregnant women with epilepsy who had no | 7.24+0.08 53.1=11.5 16.1£5.7 23.3.+5.1 -4.3+2.2
seizures (n=28)
Pregnant women with epilepsy who had at | 7.22+0.03 55.1+10.2 14.4+4.26 22.1£5.0 4719
least 5 seizures (n=27)
Control group without epilepsy (n=50) 7.24+0.05 52.1+11.2 17.7+5.21 23.1+5.0 4.1+2.1
pCO,: partial carbon dioxide pressure; pO2: partial oxygen pressure; HCO3: bicarbonate levels
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the increase in intrauterine pressure during a seizure may also
decrease uteroplacental blood flow (6). It has been shown in
cardiotocography follow-ups that in term pregnancy, general-
ized tonic-clonic seizures cause temporary fetal asphyxia. Fetal
bradycardia, a decrease in variability, and decelerations may be
observed for 15 minutes following a seizure (6). Fetal damage
may be caused by metabolic changes attributable to prolonged
generalized tonic-clonic seizures (13). Prolonged generalized
tonic-clonic seizures may even result in fetal bradycardia and
fetal death, even in the absence of maternal hypoxia (14).
Umbilical arterial blood gas values may not only be affected
by such pathological conditions as uteroplacental insufficien-
cy, causing intrauterine growth retardation, but also change
depending on gestation period, the mode of delivery, and the
type of anesthesia administered. In the relevant literature, it
has been pointed out that there is no significant correlation
between birth weight and blood gases; however, in cases of
intrauterine growth retardation associated with uteroplacental
insufficiency, fetal metabolic acidemia may occur (15). In our
study, there was no difference between the groups with and
without a history of seizures during pregnancy with respect
to birth weight, and all cases were in term pregnancy. Studies
indicate that umbilical arterial blood gas values in vaginal deliv-
eries were found to be lower compared to those in caesarean
section deliveries (16). Therefore, to be able to determine the
effects of patients with epilepsy on blood gas, only pregnant
women with epilepsy who had a caesarean delivery were
included in our study, and the control group consisted of the
patients who had an elective caesarean section.

The type of anesthesia administered during caesarean deliv-
ery, whether general or regional, does not have an effect on
umbilical arterial blood gases (17). However, when the mother
is under general or regional anesthesia, increased length of
time from uterine incision to delivery (especially an interval of
longer than 3-5 minutes) and prolonged exposure to inhalation
agents under general anesthesia lead to low APGAR scores and
acidosis in neonates (18). In another study, it has been stated
that in babies born after a long induction-to-uterotomy and
uterotomy-to-delivery time interval, umbilical arterial pH values
and APGAR scores were found to be low (19). In our study, all
of our patients delivered their babies under general anesthe-
sia, and in all cases, the time interval from skin incision to the
delivery of the baby was recorded to be shorter than 3 minutes.
Moreover, not using inhalation agents until the umbilical cord
was clamped allowed us to avoid negative effects on blood
gas. In term caesarean deliveries, “normal” umbilical arterial
blood gas values were indicated as follows: pH 7.27 (7.15-7.38),
pCO, 49 (32-68) mm Hg, HCO, 22.3 (15.4-26.8) mEq/L, and base
excess -4 (-8.1-0.9) mEg/L (20). Umbilical arterial pO, values
were not found to be associated with any adverse neonatal
outcomes (21).

There is a complex relationship between fetal asphyxia (ante-
partum and intrapartum), neonatal asphyxia, and possible
resulting brain damage. The severity, duration, and nature of
asphyxia are affected by the cardiovascular compensatory
response. Asphyxia is defined as a condition of impaired blood
gas exchange, which may lead to progressive hypoxemia
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and hypercapnia (22). According to the American College of
Obstetricians and Gynecologists, it is also a clinical situation of
damaging hypoxia and metabolic acidosis (21). Asphyxia may
also occur temporarily without causing pathologic sequelae.
However, when a fetus is severely affected by asphyxia, it may
result in a decrease in oxygenation of tissues, acid accumula-
tion, and metabolic acidosis. A blood gas and acid-base assess-
ment should be carried out for the diagnosis of intrapartum
fetal asphyxia. The crucial question for clinicians is “What is
the threshold of metabolic acidosis above which fetal morbidity
and mortality may occur?”

Low and colleagues have suggested a scoring system aimed at
predicting neonatal encephalopathy and defined umbilical arte-
rial base deficits at birth as mild at 4-8 mmol/l, moderate at 8-12
mmol/l, and severe at greater than 12 (23). It has been shown
that the incidence of minor motor and cognitive defects among
term neonates exposed to mild antepartum fetal asphyxia
increased at the age of 4-8, compared to those not exposed
to asphyxia (24). Some criteria have been laid down to define
an acute intrapartum hypoxic event as sufficient to be a cause
of cerebral palsy. In an umbilical cord arterial blood analysis
performed at delivery, pH <7 and base deficit =12 have been
reported as evidence of metabolic acidosis (21).

In our study, we aimed to clarify whether epileptic seizures
that occur during pregnancy are associated with antepartum
asphyxia. For this purpose, we made use of the umbilical cord
arterial blood gas measurement, which remains one of the
most reliable indicators of asphyxia. In our study, when the con-
trol group without epilepsy and the pregnant women without a
history of epileptic seizures during pregnancy were compared,
no difference was found regarding umbilical arterial blood gas
values, and it was demonstrated that controlled pregnancies
that were complicated by epilepsy were not associated with
chronic hypoxia or antepartum asphyxia.

Although the negative effects of prolonged epileptic seizures
on the fetus have been revealed, it is obvious that exposure
to fetal hypoxia will also increase as the number of seizures
increases during pregnancy. In our study, when the pregnant
women with a history of 5 or more epileptic seizures during
pregnancy were compared with those with epilepsy who had
no history of seizures during pregnancy, although there was no
statistically significant difference between them, their umbilical
arterial blood pH values were found to be lower, pCO, values
were higher, and pO, values were lower.

In the relevant literature, it has been demonstrated that the rate
of pregnancy complications and adverse perinatal outcomes
increases in pregnancies in women with epilepsy. Most of such
pregnancies, however, go to full term without problems (25). It
has been reported that during pregnancy, 48%-57% of pregnant
women with epilepsy have no change in seizure frequency,
25%-33% experience an increase, and 9%-22% have a decrease
in seizure frequency (26). The most important factor that is
believed to cause an increase in seizure frequency is to stop
taking antiepileptic drugs during pregnancy. Expectant mothers
stop taking antiepileptic drugs, especially in the course of the
first 3 months of their pregnancy, to avoid potential negative
effects of these drugs on their babies. Childbirth is a process in
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which epileptic attacks are triggered. At delivery, the risk of hav-
ing an attack increases to 9 times as likely. Therefore, great care
should be taken at delivery, and the patient should deliver by
caesarean section when required. If recurrent seizures occur at
delivery, caesarean section should be performed under general
anesthesia because of the risk of fetal anoxia.

In conclusion, pregnancies in women with epilepsy pose unique
challenges to expectant mothers. The follow-up of pregnant
women with epilepsy requires good teamwork between an
obstetrician and a neurologist suitably experienced in manage-
ment issues for such cases. By adopting a balanced approach
and monitoring appropriate follow-up of these patients, it is
possible to achieve favorable pregnancy outcomes in women
with epilepsy-basically the same as those in the general popu-
lation. As there are potential fetal risks, maternal generalized
tonic-clonic epileptic seizures might be alarming. Thus, with
the administration of optimal treatment, epileptic seizure
control should be provided during pregnancy so as to reduce
the risk of convulsions to a minimum. It is recommended that
monotherapy for seizures and treatment at the lowest effective
dose should be administered to pregnant women with epilepsy
in the preconception and prenatal terms.
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Postpartum urinary retention after vaginal delivery:
Assessment of risk factors in a case-control study

Sabri Cavkaytar, Mahmut Kuntay Kokanali, Aysegiil Baylas, Hasan Onur Topcu, Bergen Laleli, Yasemin Tasci
Depariment of Obstetrics and Gynecology, Dr. Zekai Tahir Burak Wornan's Health Education and
Research Hospital, Ankara, Turkey

Objective: To assess the obstetrics risk factors for postpartum urinary retention after vaginal delivery.

Material and Methods: Of 234 women with a vaginal delivery, 19 (8.1%) women who had postpartum urinary retention were cases, and 215
(91.9%) women who did not were controls. Postpartum urinary retention was defined as the presence of postvoid residual bladder volume
=150 mL or the inability to void within 6 hours after vaginal delivery. Logistic regression analysis identified risk factors for urinary retention.
Results: Prolonged duration of the second stage of labor (OR=0.46, 95% CI for OR=0.06-3.67, p<0.001), presence of episiotorny (OR=0.07, 95%
CI for OR=0.01-0.68, p=0.022) and perineal laceration (OR=97.09, 95% CI for OR=7.93-1188.93, p<0.001), and birth weight of >4000 g for the
newborn (OR=0.04, 95% CI for OR=0.01-0.20, p<0.001) were found as independent risk factors for postpartum urinary retention after vaginal
delivery.

Conclusion: Postpartum urinary retention after vaginal delivery is a relatively common condition. Awareness of risk factors, including pro-
longed second stage of labor, episiotomy, perineal lacerations, and macrosomic birth, may allow us to take the necessary precautions against

this complication. (J Turk Ger Gynecol Assoc 2014; 15: 140-3)
Key words: Bladder, delivery, risk factors, urinary retention
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Introduction

Postpartum urinary retention (PPUR) is an upsetting condition
that has no standard literature definition. It has been variably
defined as the abrupt onset of aching or acheless inability to
completely micturate, requiring urinary catheterization, over
12 h after giving birth (1) or not to void spontaneously within
6 h of vaginal delivery (2-4). In 2001, Calgary Health Region’s
Policy and Procedures outlined acute urinary retention as the
catheterization of the bladder within the first 24 h postpartum
for not voiding within 6 h postpartum, to micturate often in
small amounts, or to have an urge to micturate but can not
or to be catheterized for any reason for an amount of 500 mL
output within the first 24 h postpartum (5). One year later,
the presence of painful, palpable, or percussible bladder in a
patient who is unable to pass any urine was the new defini-
tion of acute urinary retention, changed by the International
Continence Society (6). Because of this disagreement, and
as asymptomatic cases often remain undiagnosed, the exact
incidence of PPUR is unknown. However, in the literature,
the estimated incidence of PPUR varies between 0.05% and
37 % (7).

Postpartum urinary retention has been classified into overt
and covert retention by Yip et al. (3). Women who are unable
to micturate spontaneously within 6 h after vaginal delivery

are categorized as having overt (symptomatic) urinary reten-
tion. Covert (asymptomatic) urinary retention is defined as
having a postvoid residual bladder volume (PVRBV) of more
than 150 mL, detected by ultrasound or by catheterization,
with no symptoms of urinary retention.

The precise pathophysiology of PPUr is still unknown; how-
ever, it is likely to be multifactorial, including physiological,
neurological, and mechanical processes in the postpartum
period (7). Inappropriate or delayed diagnosis and manage-
ment of PPUR can lead to bladder dysfunction, urinary tract
infection, and catheter-related complications (8).

Detection of patients who are at risk for developing PPUR
might prevent PPUR and its complications. Thus, we aimed
to assess the obstetric risk factors that can predict the occur-
rence of PPUR in women who delivered vaginally.

Material and Methods

This case-control study was conducted in Dr. Zekai Tahir
Burak Woman’s Health Education and Research Hospital
between January 2014 and April 2014. The study was approved
by the institutional review board; 234 consecutive women
who delivered term singletons vaginally after uncomplicated
pregnancies were included. All participants gave informed
consent.
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Immediately after the first micturition in the postpartum period,
all of the women underwent a transabdominal ultrasound
(Mindray model DC7) to estimate PVRBV. The transducer was
located in the midline on the top of the symphysis pubis to
obtain the longitudinal and transverse scan of the bladder.
The widest diameter in the transverse scan in cm (D1), the
anteroposterior diameter in longitudinal scan in cm (D2), and
the cephalocaudal diameter in the longitudinal scan in cm (D3)
were recorded. Estimated PVRBV was calculated by using the
formula D1xD2xD3x0.7 (9).

Women in whom the estimated PVRBV =150 mL or who
were unable to micturate within 6 hours after vaginal delivery
were defined as the cases. Women who had an estimated
PVRBV< 150 mL were defined as the controls.

For all participants, maternal and neonatal demographic char-
acteristics (such as age, parity, body mass index (BMI) of the
woman, birth weight, head circumference measurement of
newborn); gestational age at onset of labor; use of oxytocin and
analgesia; duration of the first, second, and third stage of labor;
fundal pressure during the second stage of labor; macrosomic
delivery (birth weight >4000 g); perineal laceration; episioto-
my; and postpartum urinary symptoms (dysuria, frequent urge
to urinate without being able to pass much urine, and feeling
like bladder not completely empty) were collected.

Statistical analysis was performed using the Statistical Program
for Social Sciences (SPSS, Version 15.0; Chicago, IL, USA).
The normal distribution of the variables was analyzed by
the Kolmogorov-Smirnov test. Continuous variables with nor-
mal distribution are presented as meanz=standard deviation.
Median (minimum-maximum) value was used where a normal
distribution was absent. Quantitative variables are given as
number (percentage). Statistical comparison was carried out
by chi-square (x2), Mann-Whitney U- and independent sample
t-tests where appropriate. Logistic regression model was per-
formed to analyze risk factors for PPUR. P<0.05 was consid-
ered statistically significant.

Results

Among 234 consecutive women recruited in our study, 19
women had PPUR, with an overall incidence of 8.1%. Of these
19 cases, 18 (7.7%) were covert (asymptomatic) retention, and
1 (0.4%) was overt (symptomatic) retention.

The characteristics of women and newborns are listed in
Table 1. There was no significant difference regarding maternal
age, gravidity, parity, BMI, gestational period, time between
birth to first void, postpartum urinary symptoms of women, and
head circumference of newborns between cases and controls.
However, the mean birth weight of newborns for cases was sta-
tistically significantly heavier than the controls (3745.79+432.18
grams vs. 3493.63+492.68 grams, p<0.032). Also, the mean
PVRBV of cases was significantly higher than controls
(202.11+60.15 mL vs. 57.84+26.63 mL, p<0.001).

With respect to obstetric characteristics, there were no sig-
nificant differences in duration of the first stage (714. 21+44.10
minutes vs. 693.26+65.20 minutes, p=0.171) and the third stage
of labor (4.74+0.45 minutes vs. 4.79+2.83 minutes, p=0.934)
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Table 1. Characteristics of women and newborns

Cases Controls

n=19) (n=215) p*
Maternal Age (years) 27.79+7.18 26.38+5.93 [0.331
Gravidity 1(1-3) 2(1-4) 0.475
Parity 1(0-2) 1(0-3) 0.723
Body Mass Index (kg/m?)| 26.24+1.47 26.07+1.57 |0.646
Gestational period (days)| 267.74+8.96 267.56+7.46 |0.924
Birth weight (grams) 3745.79+432.18 | 3493.63+49268| 0.032
Head circumference 50.00+0.94 49.96+0.96 |0.871
(cm)
Time birth to the first 3.93+1.61 3.11£1.09 [0.042
void (hours)
PVRBV (mL) 202.11+60.15 | 57.84%+26.63 <0.001
Postpartum urinary 4(21.1) 31(14.4) 0.498
symptoms
Data were presented as mean=standard deviation, median (minimurm-
maximum and number (%)
PVRBV: postvoid residual bladder volume
*p<0.05 was considered statistically significant.

between cases and controls, respectively. But, the mean dura-
tion of the second stage of labor was statistically significantly
longer in cases as compared to controls (38.42+9.44 minutes
vs. 23.00+11.72 minutes, p<0.001). Chi-square test showed
that cases and controls were similar with regard to incidence
of labor induction with intravenous oxytocin (p=0.811) or anal-
gesia use during labor (p=0.636). However, the incidence of
fundal pressure during the second stage of labor, macrosomic
newborn, episiotomy, and perineal laceration were more com-
mon in cases than in controls (Table 2).

When we examined the potential risk factors for PPUR by
logistic regression model (Table 3), parity, use of analgesia
during labor, duration of the first stage of labor, labor induction
with intravenous oxytocin, fundal pressure during the second
stage of labor, and time between birth to first void were not
significantly related to PPUR. Prolonged duration of the sec-
ond stage of labor (W=16.13, OR=0.46, 95% CI for OR=0.06-
3.67, p<0.001), presence of episiotomy (W=5.25, OR=0.07,
95% CI for OR=0.01-0.68, p=0.022), perineal laceration repair
(W=12.81, OR=97.09, 95% CI for OR=7.93-1188.93, p<0.001),
and birth weight of >4000 g for the newborn (W=13.99,
OR=0.04, 95% CI for OR=0.01-0.20, p<0.001) were significant
risk factors to predict PPUR after vaginal delivery.

Discussion

In our study, PPUR after vaginal delivery was found as a rela-
tively common occurrence, with an incidence of 8.1% (19/234).
In the literature, the incidence of PPUR varies widely (10, 11).
But, the estimated incidence is likely to be more, since most
cases often remain unforeseen. Overt retention is easily detect-
ed, while covert retention is identified only by ultrasound or by
catheterization, since most women give no symptoms.
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Table 2. Obstetrics characteristics

Cases Controls

n=19) (n=215) p*
Duration of the first stage | 714.21+44.10 | 693.26=65.20 | 0.171
(min)
Duration of the second 38.42+9.44 23.00x11.72 | <0.001
stage (min)
Duration of the third 4.74+0.45 4.79+2.83 0.934
stage (min)
Labor induction with IV 8(42.1) 103 (47.9) 0.811
oxytocin
Analgesia during labor 10 (52.6) 99 (46.0) 0.636
Fundal pressure 9(47.4) 44 (20.5) 0.018
Macrosomic newborn 8(42.1) 13 (6.0) <0.001
Episiotomy 15(78.9) 102 (47.4) 0.015
Perineal laceration 13 (68.4) 49 (22.8) <0.001

Data were presented as mean=standard deviation and number (%).
*p<0.05 was considered statistically significant.

Table 3. Logistic regression analysis of risk factors for PPUR

95% CI
Wald | p* OR for OR

Parity 0.54 | 0.461 | 0.46 | 0.06-3.67
Analgesia during labor 0.77 | 0.381 | 0.97 | 0.89-1.05
Duration of the first stage 0.29 | 0.591 | 0.53 | 0.05-5.31
Duration of the second stage| 16.13 |<0.001| 0.89 | 0.84-0.94
Labor i.nduction with IV 0.01 | 0.983 | 0.99 | 0.46-2.14
oxytocin

Fundal pressure 0.71 | 0.247 | 0.44 | 0.11-1.78
Episiotomy 5.25 | 0.022 | 0.07 | 0.01-0.68
Perineal laceration 12.81 |<0.001|97.097.93-1188.93
Macrosomic newborn 13.99 |<0.001| 0.04 | 0.01-0.20
Time from birth to the 1.96 | 0.161 | 8.88 | 0.42-188.19
first void

OR: odds ratio; CI: confidence interval; PPUR: postpartum urinary retention
*p<0.05 was considered statistically significant

In the literature, many different obstetrical risk factors have
been considered for the pathogenesis of PPUR; however, the
exact etiology of PPUR has not been clearly identified. The inci-
dence of PPUR has been found to be higher in primigravidae
than in multigravidae (10, 12). In the present study, however,
parity was not a risk factor for PPUR. A high incidence of PPUR
was reported in patients with regional anesthesia (12, 13) and
instrument-assisted vaginal delivery (14). But, in our study,
there were no women who had regional analgesia or instru-
mental delivery. In a retrospective analysis of 11,108 vaginal
deliveries by Pifarotti et al. (15), PPUR was detected in 105
women, and fundal pressure during the second stage of labor
was an important risk factor for the development of PPUR. In

J Turk Ger Gynecol Assoc 2014; 15: 140-3

our current study, although fundal pressure was statistically
more common among the cases than among the controls, it
was not found as an effective factor for PPUR in the regression
analysis model.

We identified that a prolonged second stage of labor and
delivery of macrosomic newborn were the risk factors associ-
ated with the occurrence of PPUR. Similarly, Kekre et al. (16)
reported that the lengths of the first and second stages of labor
were directly related to postpartum urine residual volume, and
labor duration =700 min was also associated with a greater
incidence of PPUR. It is possible that mechanical strength
applied to the pelvic muscle floor during prolonged second
stage of labor, in addition to the rise in abdominal pressure with
a macrosomic baby, may contribute to pelvic and pudendal
nerve damage, resulting in neurologic impairment of micturi-
tion and, therefore, urinary retention.

We also found that the PPUR incidence was higher in women
who had perineal lacerations and episiotomy than in women
who had none. Although, episiotomy, birth canal injury, and
severe perineal lacerations were reported as being related to
increased risk of urinary retention in some studies (10, 17), in
a recent cross-sectional study, these factors were not found to
be effective in developing PPUR (16). However, we think that
the pain caused by the repair of episiotomy or lacerations might
result in reflex urethral spasm, and PPUR occurs subsequently.
Postpartum urinary retention can damage detrusor muscles and
parasympathetic nerves of the bladder wall and change detrusor
function, as well. Also, increased levels of progesterone during
pregnancy and the early puerperium period might cause bladder
atony and facilitate detrusor damage (12, 18, 19). If any delay or
misdiagnosis of PPUR occurs, the damage can be irreversible.
Thus, early diagnosis and appropriate treatment approaches
have great importance. An indwelling catheter can be used for
2 or 3 days if the woman is unable to void; in cases of persistent
PVRBV of more than 150 mL, an intermittent clean catheteriza-
tion is applied until the PVRBV is less than 150 mL (16).
According to the RCOG Incontinence in Women Study Group,
every postdelivery woman should void within 6 hours; if not,
catheterization should be performed (20). Also, both the
NICE guideline on Postnatal Care and the WHO Technical
Consultation on Postpartum and Postnatal Care state that if
there is no voiding within 6 hours of birth and the struggle of
voiding methods is not successful, the bladder volume should
be assessed, and catheterization should be considered (21,
22). Although ultrasonographic measurement of PVRBV in the
postpartum patient is doubtful, due to postpartum uterine size
(7), several authors (23, 24) offer assessment of the bladder
accurately by ultrasound, even in the postpartum period. In
a recent review including 24 studies, it was concluded that a
standard treatment guideline for PPUR is necessary, since there
is no sufficient evidence about the catheterization methods for
overt PPUR (25). In the same review, it was recommended that
both overt and covert PPUR should be regarded as serious con-
ditions. Routine use of bladder scanning by ultrasonography in
the early postpartum period may be beneficial. Future studies
investigating the cost-effectiveness and advantages of routine
postpartum bladder scanning are needed.
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In conclusion, PPUR is a relatively common condition that can
cause irreversible damage to bladder function. Longer second
stage of labor, delivery of a macrosomic newborn, the pres-
ence of perineal lacerations, and episiotomy are significant risk
factors for the development of PPUR. Awareness of risk factors
may allow the obstetrician to prevent this complication. Further
studies with more participants are needed to identify the exact
etiology of PPUR and to clarify whether routine postpartum
bladder scanning is cost-effective and beneficial.
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Obesity is not associated with the poor pregnancy
outcome following intracytoplasmic sperm injection
in women with polycystic ovary syndrome

Funda Akpinar, Berfu Demir, Serdar Dilbaz, Iskender Kaplanoglu, Berna Dilbaz
Departrnent of In Vitro Fertilization, Ftlik Ziibeyde Harurn Maternity & Wornern's Health Teaching Research Hospital, Ankara, Tinkey

Objective: To determine if body mass index has an effect on the outcome of in vitro fertilization in patients with polycystic ovary syndrome
undergoing controlled ovarian hyperstimulation.

Material and Methods: The study included 337 cycles. Patients were stratified into the following 3 groups: normal weight, overweight, and
obese. The primary outcome measures were response to ovarian hyperstimulation, the fertilization rate, the implantation rate, and the clinical
and ongoing pregnancy rates.

Results: Total gonadotropin consumption increased, and the number of retrieved oocytes decreased as the body mass index increased. The
implantation rate and clinical pregnancy rate were similar in all 3 groups. In response to the mid-luteal long protocol, the cycle cancellation
rate was lower and the number of retrieved oocytes was higher in the overweight and obese groups, as compared to the antagonist protocol.
Conclusion: The body mass index did not affect the outcome of in vitro fertilization in women with polycystic ovary syndrome. Additional

research is required to better understand the role of stimulation protocols on the cycle outcome. (J Turk Ger Gynecol Assoc 2014; 15: 144-8)
Key words: In vitro fertilization, polycystic ovary syndrome, body mass index
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Introduction

Polycystic ovary syndrome (PCOS) is the most common
endocrine disorder in women of reproductive age (1, 2). High
luteinizing hormone and androgen levels in PCOS have a
detrimental effect on oocyte maturity and fertilization (3) and
are associated with a decrease in the pregnancy rate and an
increase in the miscarriage rate (4). In addition, PCOS patients
undergoing in vitro fertilization (IVF) have a high risk of ovar-
ian hyperstimulation syndrome (OHSS) - an iatrogenic compli-
cation of controlled ovarian hyperstimulation (COH) (5).
Obesity is an epidemic that is affecting more women of repro-
ductive age every year (6). Some IVF studies have reported
that obesity is associated with the need for higher gonado-
tropin doses, an increase in the cycle cancellation rate, lower
oocyte yield, and an increase in the miscarriage rate (7-9),
whereas others have not noted any negative effects of obesity
on IVF outcome (10, 11).The discrepancy in findings might be
due to differences in the degree of obesity analyzed, stimula-
tion protocols, and causes of infertility, and the overlapping
features of PCOS and obesity, which makes it difficult to
determine which factors affect IVF outcome (12, 13).

The primary aim of the present study was to investigate the
effect of body mass index (BMI) on the outcome of IVF via intra-
cytoplasmic sperm injection (ICSI) in women with PCOS. The
study’s secondary aim was to determine if there are any differ-

ences in cycle performance associated with the mid-luteal long
gonadotropin releasing hormone (GnRH) agonist and flexible
GnRH antagonist protocols in PCOS patients according to BMI.

Material and Methods

Data stored in a computer database on women with PCOS
that underwent IVF treatment between May 2007 and August
2012 were retrospectively analyzed. The study protocol was
approved by the Etlik Ziibeyde Hanim Training and Research
Institutional Review Board and written informed consent was
obtained from the patients related to the treatment procedure.
The study cohort consisted of PCOS patients that met the follow-
ing criteria: BMI of 18.5-35 kg m?; undergoing ovarian stimulation
using the mid-luteal long GnRH agonist protocol or the flex-
ible GnRH antagonist protocol; and age <35 years. Women that
underwent freeze-thaw cycles were excluded. All participants
were stratified into 3 BMI groups according to the World Health
Organization (WHO) classification system for obesity (14): normal
weight (BMI: 18.5-24.9 kg m? [group 1]); overweight (BMI: 25-29.9
kg m? [group 2]); and obese (BMI: 30-34.9 kg m [group3]).

Patients treated with the mid-luteal long GnRH agonist proto-
col took an oral contraceptive pill (Desolett; Schering Plough
Medical, istanbul, Turkey) for 21 d starting on d 3 of sponta-
neous menses. The gonadotropin starting dose ranged from
75 1U to 300 IU based on BMI. On d 16, daily GnRH agonist
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Table 1. Demographic characteristics of groups

Akpinar et al.
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Group 1 Group 2 Group 3
Variable (n=109) (n=84) (n=79) p value
No. of patients 84 59 50
Age (years) 28.1+4.6 29.0+3.9 29.2+4.2 NS
Hormone Profile
FSH (IU/L) 59+1.7 59+1.4 5.4+1.3 NS
LH (IU/L) 8.6x6.02 7.6+4.7 5.9+29 .006
E2 (pg/mL) 43.6+19.4° 37.0+14.1 40.4=13.2 .043
Antral follicle count 18.7x7.5 18.6+5.9 18.1+6.2 NS
Type of infertility NS
Primary 87 (79.8%) 69 (82.1%) 56 (70.9%)
Secondary 22 (20.2%) 15 (17.9%) 23 (29.1%)
Duration of infertility (months) 68.8+44.22> 91.2+49.9 100.4+51.6 <.001
Number of previous IVF cycles 1.6x1.0 1.6x1.0 1.8+1.1 NS
Causes of infertility
Male factor 54 (49.5%)° 31 (36.9%) 25 (31.6%) .035
Tuboperitoneal 4 (3.7%) 6 (7.1%) -
Ovulatory dysfunction 91 (83.5%) 69 (82.1%) 65 (82.3%) NS
Unexplained 44 (40.4%) 41 (48.8%) 39 (49.4%) NS

2: Group 1 vs Group 2 (p<.05). °: Group 1 vs Group 3 (p<.05). Data are expressed as mean=SD.
No: number; FSH: follicle-stimulating hormone; LH: luteinizing hormone; E2: estradiol; IVF: in vitro fertilization

(Lucrin; Abbott Laboratories, istanbul, Turkey) was initiated
until human chorionic gonadotropin (hCG) administration. On d
3 of the next menstruation, gonadotropin stimulation was initi-
ated. Patients treated with the flexible GnRH antagonist protocol
started gonadotropin stimulation on d 3 of spontaneous menses
(starting dose of 75-300 IU based on BMI). Then, GnRH antago-
nist (Orgalutran; Schering Plough Medical, [stanbul, Turkey) was
started when a follicle was >13 mm and/or E2 >250 pg/mL'.

Ovarian response was monitored via transvaginal ultrasound
(Mindray DC-T6; Shenzhen, China) and serum estradiol mea-
surement. When =<3 lead follicles with a mean diameter >17
mm were measured, 250 ug of hCG (Ovitrelle; Merck Serono
Medical, istanbul, Turkey) was administered subcutaneously
for final oocyte maturation. Oocyte retrieval was performed
under general anesthesia and transvaginal ultrasound (Mindray
DC-T6; Shenzhen, China) guidance 35.5 h after administration
of hCG. Patients were considered high risk for OHSS if they had
any of the following: serum estradiol level =5000 ng/L'on the
day of hCG administration and retrieval of =18 follicles and/
or a BMI <24 kg m®. To prevent OHSS in the high-risk patients
cabergoline 0.25 mg once daily per oral (Dostinex; Pfizer, Ascoli
Piceno, Italia) was initiated on the day of hCG administration
and continued until the day of embryo transfer, and colloid of
hydroxyethyl starch (Voluven; Fresenius Kabi, istanbul, Turkey)
was intravenously administered at the time of oocyte retrieval.
ICSI was routinely performed with all oocytes. Embryo transfer
was performed on d 3 or 5 after retrieval, based on the number
and quality of embryos. Embryos were evaluated 40-45 h and

65-70 h after ICSI for cleavage stage and were scored according
to previously reported embryo evaluation criteria as the num-
ber and quality of blastomeres, the percentage of fragmenta-
tion, and the existence of a multinucleus (15). Blastocyst-stage
embryos were scored according to the expansion of the blasto-
cyst and the structure of the inner cell mass and trophectoderm
(15). Embryo transfer was performed using a soft catheter
(Wallace; Smiths Medical, Dublin, USA) under transabdominal
ultrasound guidance (Mindray DC-T6; Shenzhen, China).

All patients received luteal support with vaginal progesterone
gel (Crinone gel 8%; Serono Medical, Istanbul, Turkey) t.i.d.
beginning the day of oocyte retrieval. Serum BhCG levels were
measured 12 d after embryo transfer. Severe OHSS was con-
sidered the development of OHSS (16) with hematocrit >45%,
WBC count >15,000 mm, electrolyte imbalance, elevated liver
enzymes, and a serum creatinine level >1.2 mg/dL".

Data analysis was performed using SPSS v. 11.5 for Windows
(SPSS, Inc., Chicago, IL, USA). The Shapiro-Wilk test was used
to determine if the distribution of continuous variables was nor-
mal or not. Levene’s test was used to evaluate the homogeneity
of variances. Data are shown as mean=SD or median (range),
where applicable. Nominal data are expressed as n and per-
centage. Mean differences between groups were compared
via one-way ANOVA, and the Kruskal-Wallis test was used to
compare median values. When the P value for one-way ANOVA
or Kruskal-Wallis test results was statistically significant, post
hoc Tukey’s HSD or Conover’s non-parametric multiple com-
parison tests, respectively, was used to determine which groups
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Table 2. Cycle outcomes of groups
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Group 1 Group 2 Group 3
Variable (n=109) (n=84) (n=79) p value
No. of patients 84 59 50
Cycle cancellation n (%) 2 (1.8%) 5 (6.0%) 2 (2.5%) NS
Poor response 2 (1.8%) 1(1.2%) 2 (2.5%) NS
OHSS - 2 (2.4%) - NS
Follicular discordance - 2 (2.4%) - NS
Stimulation protocol n (%) NS
Midluteal long GnRH agonist 83 (76.1%) 55 (65.5%) 61 (77.2%)
Flexible GnRH antagonist 26 (23.9%) 29 (34.5%) 18 (22.8%)
Duration of stimulation (days) 9.9+2.3 9.6+2.4 10.4+2.9 NS
Total gonadotropin dose (IU) 1558.6£632.020 1731.0£657.6¢ 2094.6+796.9 =.001
Mean progesterone level on the day of HCG 1.6x1.0 1.6x1.0 1.8%1.1 NS
Estradiol level on the hCG day (pg/mL) 3240.1+1857.0° 2813.3x£1621.0¢ 2287.4+1333.6 =.001
Endometrial thickness on hCG day (mm) 10.3+2.3 9.6x2.3 9.7x2.1 NS
No. of total oocytes 17.6+9.0° 16.8%8.1¢ 13.8%7.1 .015
No. of mature oocytes 12.7+6.6° 11.8+6.8 9.5£5.2 .008
No. of G1 embryo 1.25+1.04° 1.25+1.00¢ 1.64=1.03 .035
Severe OHSS 8 (7.3%)° 5 (6.0%) 0 (0%) .009
2: Group 1 vs Group 2 (p<.05). ®: Group 1 vs Group 3 (p<.05). : Group 2 vs Group 3 (p<.05) . Data are expressed as mean=SD.
No: number; OHSS: ovarian hyperstimulation syndrome; GnRH: gonadotropin-releasing hormone; hCG: human chorionic gonadotropin;
Gl: Grade 1

differed from each other. Nominal data were analyzed using
Pearson’s chi-square or Fisher’s exact test, where applicable.
The level of statistical significance was set at p<0.05.

Results

In total, 337 cycles in 193 PCOS patients were analyzed. Patient
baseline characteristics, including age, basal hormone profile,
antral follicle count, type of infertility, number of previous IVF
cycles, and cause of infertility, were similar in all 3 groups (Table 1).
The response to COH in each group is shown in Table 2. Total
gonadotropin consumption was highest in group 3, followed
by group 2 (group 3 vs. group 2: p=0.004; group 3 vs. group 1:
p<0.001; group 2 vs. group 1: p=0.022). The estradiol level on
the day of hCG administration was lower in group 3 than in
group 2 and group 1 (group 3 vs. group 2: p=0.029; group 3 vs.
group 1: p<0.001). The number of oocytes retrieved was lower
in group 3 than in group 2 and group 1 (group 3 vs. group 2:
p=0.017; group 3 vs. group 1: p=0.005). The number of mature
oocytes was lower in group 3 than in group 1 (p<0.001). None
of the patients in group 3 had severe OHSS, as compared to 8
patients in group 1; the difference was significant (p=0.022).

Cycle performance and pregnancy outcome in group 1 were
similar for those treated with the mid-luteal long GnRH agonist
and flexible GnRH antagonist protocols. In group 2, the cycle
cancellation rate and duration of stimulation were significantly
higher in those that received the flexible GnRH antagonist

protocol, as compared to the mid-luteal long GnRH agonist pro-
tocol (p=0.004 and p=0.016, respectively). In group 3, the num-
ber of oocytes and number of mature oocytes were significantly
higher in those that received the mid-luteal long GnRH agonist
protocol, as compared to the flexible GnRH antagonist protocol
(p=0.01 and p=0.01, respectively). Pregnancy outcomes asso-
ciated with both protocols were similar in all 3 groups (Table 3).

Discussion

Obesity and PCOS are closely related disorders with overlapping
features (17), including a possible negative effect on the out-
come of ICSI. The present study aimed to determine the effect of
BMI on the outcome of ICSI in women with PCOS. The present
findings show that PCOS patients in the normal weight group
(Group 1) had the best cycle outcomes; however, the pregnancy
rate in Group 1 and Group 3 (obese group) was similar.

Age of the female is the most important factor associated with
IVF success. Regardless of BMI, as female age increases the risk
for poor IVF outcome increases. Age-related decline in oocyte
quality and the IVF fertilization rate is well documented; as such,
maximum age in the present study was restricted to 35 years.

A significant association was observed in the present study
between BMI and gonadotrophin requirement, which is in agree-
ment with earlier reports of “gonadotrophin resistance” (7, 8, 11,
13, 18). Gonadotrophin resistance in obesity could be related to
the volume of distribution or peripheral metabolic clearance.
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Table 3. Cycle and pregnancy outcomes of the groups according to protocol

Group 1 Group 2 Group 3
n=109) n=84) n=79)
Agonist Antagonist Agonist Antagonist Agonist Antagonist

Variable (n=83) (n=26) P (n=>55) (n=29) P (n=61) (n=18) P
Cycle cancellationn (%) | 2 (2.4%) 0 (0%) NS 0 (0%) 5(17.2%) |.004 2(3.3%) 0 (0%) NS
Duration of stimulation 9.5+1.9 10.8+2.9 NS 92+24 10.3£2.0 016 10.3%3.0 10.5+2,4 NS
(days)
Total gonadotropin 1567.0+574.3 |1532.8=798.1 | NS | 1727.8+663.6 |1738.1+£657.8 | NS |2109.6+833.5 | 2044.4+679.3 | NS
dose (IU)
No. of total oocytes 18.4+9.4 154=7.6 NS 16.3+7.4 18.0+9.6 NS 149+7.3 10.1£4.7 .010
No. of mature oocytes 13.5%6.6 10.5+6.3 NS 11.5%6.2 12.6+8.0 NS 10.4+5.3 6.6+4.2 .010
Severe OHSS 6 (7.2%) 2 (7.7%) NS 4(7.3%) 1 (3.4%) NS 0 (0%) 0 (0%) NS
Fertilization rate (%) 44.5+21.5 41.1£22.6 NS 424+19.7 44.7+24.2 NS | 48.3+23.5 40.2+30.9 NS
Implantation rate/ET (%) | 36 (54.5%) 11 (44.0%) | NS 26 (51.0%) 10 (50.0%) | NS | 19(38.8%) 5 (41.7%) NS
Biochemical 5 (7.6%) 3 (12.0%) NS 8 (15.7%) 2 (10.0%) NS 6 (12.2%) 0 (0.0%) NS
pregnancy/ET n (%)
Clinical pregnancy/ET 31 (47.0%) 8 (32.0%) NS 18 (35.3%) 8 (40.0%) NS | 13(26.5%) 5 (41.7%) NS
n (%)
Miscarriage/ET n (%) 11 (16.7%) 2 (8.0%) NS 6 (11.8%) 2 (10.0%) NS 4 (8.2%) 2 (16.7%) NS
Ongoing pregnancy/ET | 20 (30.3%) 6 (24.0%) NS 12 (23.5%) 6 (30.0%) NS 9 (18.4%) 3 (25.0%) NS
n (%)
Multiple pregnancy/ET 8 (12.1%) 0 (0.0%) NS 3(5.9%) 1(5.0%) NS 4 (8.2%) 1(8.3%) NS
n (%)
Data are expressed as mean=SD.
No: number; OHSS: ovarian hyperstimulation syndrome; ET: embryo transfer

Exogenous FSH was shown to course different absorption and
metabolism in lean versus obese women with PCOS (19, 20).
The effect of BMI on oocyte and embryo quality remains conten-
tious. Some studies reported poorer embryologic outcome in
obese patients (12, 13, 21, 22), whereas others did not observe
a similar association (7, 12, 23). Some studies indicate that
adverse follicular conditions associated with insulin resistance,
endocrine alterations, and possibly embryo- toxic cytokines are
responsible for low embryo quality (12, 13, 21, 22), whereas
others indicate that obesity-associated impaired embryo quality
is only theoretical if age- and ovarian reserve-matched controls
are compared (7, 11, 23). In the present study the number of
grade 1 embryos was significantly higher in Group 3 (obese
PCOS patients). The significantly higher LH level observed in
Group 1 (normal weight) might have negatively effected oocyte
quality (3, 24), resulting in a lower number of grade 1 embryos.
The higher quality embryos might have resulted in a better than
expected pregnancy rate in Group 3 (obese group).

In the present study patients in Group 2 (overweight) and Group 3
(obese) that received the mid-luteal long GnRH-agonist (agonist)
protocol had better cycle characteristics -including a lower cycle
cancellation rate- than those that received the flexible GnRH-
antagonist (antagonist) protocol. Discordance of follicular growth
was the primary cause of cycle cancellation in the patients that
received the flexible GnRH-antagonist protocol. During the early
follicular phase, early antral follicles present noticeable size het-

erogeneities that may be amplified during ovarian stimulation
(25). Use of oral contraceptive in previous cycles in the patients
that received the mid-luteal long GnRH-agonist protocol might
have supplied cohort coordination. To have similar homogeneity
of antral follicles in antagonist cycles luteal FSH suppression by
either estrogen or GnRH antagonist administration could have
been tried which we did not cross our mind due to lack of enough
clinical experience in antagonist protocol. A meta-analysis by
Griesinger et al. (26) that included 305 PCOS patients treated
with antagonist and agonist protocols reported comparable IVF
outcomes in both groups. The researchers concluded that more
prospective studies are required to determine the optimal stimu-
lation protocol based on BMI in PCOS patients.

In the present study the number of severe OHSS patients and the
estradiol level on the day of hCG administration were both signifi-
cantly higher in Group 1(normal weight) than in Group 3(obese).
It is well known that low body weight and PCOS are risk factors
for OHSS (5). In the present study obesity was observed to pro-
tect against OHSS in population of PCOS women.

The present study’s retrospective design is its primary limitation.
Mild and moderate OHSS cases were not included because they
were treated as outpatients and they were not included in our
computerized patient database. Furthermore, patients that were
morbidly obese (BMI >40 kgm=?, n=4) and underweight (BMI
<18.5 kg m2, n=>5) were not included in the analysis because of
their small numbers. The prevalence of morbid obesity in Turkey
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might be different than in other countries due to the potential
effect of a Mediterranean diet and coincidence of PCOS and
being underweight occurs with a low prevalence with insulin
resistance observed in PCOS. These might result smaller sample
sizes in morbid obese and underweight groups.

The number of collected oocytes in the present study was lower
and the required gonadotrophin dose was higher in obese
women with PCOS, but obesity was not associated with a lower
pregnancy rate. Cycle performance, embryologic, and pregnan-
cy outcomes were similar in the overweight and normal weight
women with PCOS, indicating the possibility that overweight
PCOS patients may be within the spectrum of normal (27), or
that obesity is the cut-off point for compensatory mechanisms.
Although the number of mature oocytes was higher and the
cycle cancellation rate was lower in the overweight and obese
patients that received the mid-luteal long GnRH-agonist protocol
than in those that received the flexible GnRH-antagonist protocol,
the pregnancy rate was similar for both protocols. In conclusion,
additional research is required to determine the optimal stimula-
tion protocol in PCOS patients based on BMI.
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The effect of place of residence and lifestyle on
vitamin D deficiency in pregnancy: Comparison of
eastern and western parts of Turkey

Esra Bahar Giir!, Giiltizar Arzu Turan’, Stimeyra Tatar!, Ayse G6kduman?, Muammer Karadeniz’, Giilnaz Celik?,
Mine Geng¢!, Serkan Giiclii'
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?Department of Biochemistry, Sifa University Faculty of Medicine, Izmir, Turkey
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Objective: The aim of this study was to determine the prevalence and the predictive factors of vitamin D deficiency in pregnancy and the com-
pliance with “The National Vitamin D Support Program” at Turkey’s easternmost and westernmost provinces.

Material and Methods: Lifestyles of women at 24-28 weeks of pregnancy were assessed using a questionnaire form, and serum 25-hydroxyvi-
tamin D3 (25(OH)D3) levels were measured.

Results: Vitamin D deficiency (<20 ng/mL) in pregnant women had a prevalence of 27.8% in izmir and 76.3% in Erzurum. The compliance of
“The National Vitamin D Support Program” was 8% in Izmir and 32.6% in Erzurum. Clothing style, fish consumption, seaside holiday duration,
and 1200 IU/day vitamin D replacement had an effect on 25(OH)D, levels in pregnant subjects in [zmir, whereas only holiday duration and 1200
[U/day vitamin D replacement affected 25(OH)D3 levels in Erzurum. However, when a threshold for 25(OH)D3 level was considered =32 ng/
mL, lifestyles did not affect 25(OH)D, level.

Conclusion: The effect of lifestyle on 25(OH)D, level in pregnancy is limited, especially in cold regions. We recommended increasing the com-

pliance with “The National Vitamin D Support Program” at the follow-up of all pregnant women, irrespective of region and season.

(J Turk Ger Gynecol Assoc 2014; 15: 149-55)
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Introduction

Vitamin D is a cholesterol derivative steroid hormone that,
unlike other vitamins, can be synthesized in the human body.
Apart from its known role in calcium metabolism, it has
important additional roles in many cellular events by virtue of
its autocrine and paracrine effects. It leads to anti-inflamma-
tory and anti-infective responses and regulates cellular pro-
liferation, differentiation, and insulin synthesis (1, 2). Recent
studies have shown that vitamin D has an important role in
both healthy pregnancy processes and long-term health of
offspring. Recent evidence has suggested that vitamin D has
an association with multifactorial diseases of pregnancy, such
as bacterial vaginosis, preterm birth, gestational diabetes, and
preeclampsia (3-5). In addition, some epidemiologic studies
reported that there might be a relationship between allergic
diseases, asthma, diabetes mellitus type 1, schizophrenia,
and autism and maternal vitamin D deficiency (6-8).

The prevalence of vitamin D deficiency in pregnancy is high
all over the word. Classically, conditions, such as a low socio-
economic level, being of African or Latin American descent,
obesity, dark skin color, wearing covering clothing, living in
northern latitudes, and taking no vitamin D supplements, are
known to be associated with vitamin D deficiency. However,
high vitamin D deficiency rates have recently been detected
in people not usually considered to be ‘at risk’: with a lighter
skin color, have a holiday for a long time, have a higher socio-
economic level, living from sun-drenched, torrid zones, and
those believed to have adequate sun exposure (9-11).

The best indicator of vitamin D status is serum 25-hydroxyvi-
tamin D3 (25(0OH)D,) concentration, because it reflects both
dietary intake from vitamin D and cutaneous synthesis of
vitamin D. However, there is no absolute consensus as to
what a normal range for 25(OH)D, in pregnancy should be.
Most authors agree that severe vitamin D deficiency should
be defined by a 25(OH)D, concentration <10 ng/mL (=25
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nmol/L) and mild vitamin D deficiency by a 25(OH)D, con-
centration 10-20 ng/mL (25-50 nmol/L); but, recent evidence
suggests that the optimal serum 25(OH)D, levels may be even
higher than >32 ng/mL (>80 nmol/L) (4).

Routine screening for vitamin D deficiency in pregnancy is not
considered a cost-effective option. However, many health orga-
nizations recommend vitamin D supplementation during preg-
nancy. But, these issues, such as if vitamin D replacement will
be given to all pregnant women or only to high-risk pregnant
women, regional and seasonal differences, and the effective
and safe dose of vitamin D in pregnancy, are still not clear, and
further research is needed concerning these issues.

In the present study, we aimed to a) examine the prevalence of
vitamin D deficiency in pregnancy at two extreme geographical
points of Turkey; b) examine the effect of different geographi-
cal locations in the same latitudes and different lifestyles in
the same ethnic origin to vitamin D deficiency prevalence; c)
examine the compliance with “The National Vitamin D Support
Program for Pregnancy;” and d) inform on future screening
and/ or supplementation strategies.

Material and Methods

fzmir and Erzurum are very distinct provinces of Turkey with
respect to both geographical and climatic conditions and social
life. They are located in similar latitudes (39.55 North and 38.25
North). izmir lies on the westernmost point of Turkey (27.0
East). It is located on the Aegean Sea coast and has an altitude
of 2 m. According to the Turkish Directorate of Meteorology,
the average temperature in the study period was 22.6°C daily.
Uncovered clothing is common among women. Thanks to its
coastal location, rates of sea and fish consumption are high.
Erzurum, on the other hand, is located at the easternmost point
of Turkey (41.1 East). The city lies in mountainous terrain with
an altitude of 1893 m. The average temperature in the study
period was 12.3°C. Among women, Islamic covered clothing
style and domestic life are common. Local cuisine typically
does not contain seafood.

The present study was approved by the local ethical committee
at Sifa University, written consent was obtained to participate,
and the procedures followed were in accordance with the
Helsinki Declaration of 1975 (revised in 2008). The study data
were collected from Erzurum Sifa Hospital and Sifa University,
Bornova Health Research and Application Hospital, between
June 2012 and October 2012.

Vitamin D status was defined by serum levels of 25(OH)D3 as
follows: severe vitamin D deficiency, 25(OH)D, <10 ng/mL (25
nmol/L); mild vitamin D deficiency, 25(OH)D, of 10-20 ng/mL
(25-50 nmol/L); normal =20 ng/mL (50 nmol/L), and optimal
status, 25(OH)D, =32 ng/mL (80 nmol/L).

Collection of the Study Data

Voluntary women at 24-28 weeks of pregnancy attending
routine antenatal review or glucose challenge tests were the
source population. Subjects with diabetes mellitus, hyperten-
sion, chronic liver and renal disease, rheumatic disease, gas-
trointestinal diseases with malabsorption, and other chronic
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diseases, as well as subjects on chronic medical therapy were
excluded. In total 687 participants, 387 participants in [zmir
Bornova Health Research and Application Hospital and 245
participants in Erzurum Sifa Hospital; were founded suitable
for study criteria in this period. Eligible women were ques-
tioned via a questionnaire form about their lifestyle, and blood
samples were taken for 25(OI-I)D3 levels.

The questionnaire form offered to the participants included
questions about annual income, educational level; parity;
smoking; the frequency of exposure to sunlight; clothing style;
using sunscreen; seaside holiday duration within the last 6
months; status of fish, milk, egg, and vitamin D-enriched food
consumption; and status of vitamin D and multivitamin use.
Occupational status of the pregnant women was also assessed.
The frequency of exposure to sunlight was questioned in terms
of number of days of exposure in a week, not less than 30 min-
utes. Covered clothing style was defined as clothing covering
all body parts except for the hands and face. Consumption of a
half-liter milk or milk product was considered adequate. Fruit
juice, margarines, and breakfast brittles are fortified with vita-
min D and widely used in Turkey. However vitamin D-fortified
milk is not used in our country. Regular use of at least one
of these products was questioned under the title of vitamin
D-enriched food consumption.

Skin color of the participants was classified according to the
Fitzpatrick Skin Color Scale. Starting from 1 point up to 6, a
score was given to each subject.

Body mass index (BMI, weight (kg)/height (m)2) was calculated
by measuring the height and body weight simultaneously with
blood collection.

25(OH)D, level may be affected by lifestyles, personal charac-
teristics, and living place. We aimed that to create study groups
with similar personal characteristics in both provinces to better
understand the opportunity of lifestyles to affect vitamin D defi-
ciency. For this reason, the study groups was defined as follows:
a) skin color <4 according to Fitzpatrick Skin Color Scale, b)
BMI 20-30 kg/m?, c) parity <3, d) educational level =8 year, €)
annual income =$4500, f) Caucasian ethnicity, and f) age 18-40.
Afterwards, the study groups were created according to the
questionnaires of participants. As a result, 208 pregnant were
included in the study. Figure 1 represents a flowchart of the
study design.

Source population Source population
[zmir Erzurum
n=387 n=245 The compliance
with “The National
Vitamin D Support
Program” was
calculated
Study group was
created by
excluding vitamin D
defficiency risk
factors
Study group Izmir Study group
- Erzurum
n=124
n=94

Figure 1. Flow chart of the study design
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Collection of Blood Samples

Blood samples collected in Erzurum were sent to izmir at -20°C
under protection from sunlight. All laboratory analyses were
performed in a single laboratory. 25(OH)D3 level was ana-
lyzed by ELISA (EUROIMMUN, D-23560 Liibeck, Seekamp 31,
Germany) method.

Statistical Analysis

Statistical analysis was performed by using the SPSS (15.0) for
Windows (SPSS Inc., Chicago, IL, USA). Categorical variables
were analyzed by forming a crosstable for inter-group differ-
ences, and 2 analysis was performed. For 25(OH)D3 level,
t-test for comparison of 2 groups was used. Variables within a
group were analyzed using ANOVA test. A significant ANOVA
test result was further analyzed with Bonferroni test when the
variance was homogenous and Dunnett T3 test when it was
not. A 2-sided analysis of variance was done for 25(OH)D, by
considering the province and the variables. A logistic regression
analysis was performed for predictor factors of vitamin D defi-
ciency, with 2 separate analyses being performed by assuming
threshold values of 20 and 32. A p value less than 0.05 was con-
sidered statistically significant.

Results

In total, 387 participants in Bornova Health Research and
Application Hospital and 245 participants in Erzurum Sifa
Hospital were accepted for study. Usage of vitamin D in preg-
nancy in izmir and Erzurum and compliance with “The National
Vitamin D Support Program for Pregnancy” were calculated.
Afterwards, study groups were created according to the per-
sonal characteristics of the participants. As a result, 124 preg-
nant women in izmir and 94 pregnant women in Erzurum were
included in the study.

The mean age was 28.4=4.5 in the izmir study group and 29.1+5.1
in the Erzurum study group, the mean gestational week was
25.2+3.1 in the Izmir study group and 26.1+5.4 in the Erzurum
study group, and BMI averaged 27.1+3.5 in Izmir and 26.6+3.3 in
Erzurum, with no significant difference between the groups.

Table 1. Vitamin D usage in Izmir and Erzurum

No vitamin D
Regular vitamin 1200 1U/day | 400 IU/day | replacement
D replacement* (n, %) (n, %) (n, %)
[zmir (n=387) 31 (8%) 325 (83.9%) 31 (8%)
Erzurum (n=245) | 80 (32.6%) | 157 (64%) 8 (3.2%)

*Regular vitamin D replacement: =3 day/week

Table 2. 25(OH)D3 levels in Izmir and Erzurum
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Compliance with “The National Vitamin D Support Program”
We found that 8% of pregnant women in izmir and 32.6%
of pregnant women in Erzurum took 1200 IU/day vitamin
D, the recommended dose of The National Program, and
83.9% of pregnant women in Izmir and 64% of pregnant
women in Erzurum used 400 [U/day vitamin D (multivitamnin).
Furthermore, we observed that 8% of pregnant women in {zmir
and 3.2% of pregnant women in Erzurum did not take vitamin
D supplementation. Vitamin D usage in Izmir and Erzurum is
given in Table 1.

Serum 25(OH)D, Levels by Provinces

25(OH)D, levels by provinces are given in Table 2. Severe vita-
min D deficiency was present in 11.2% of the {zmir group and
17% of the Erzurum group. Mild vitamin D deficiency was pres-
ent in 23.3% of the Izmir group and 58.5% of the Erzurum group.
Normal vitamin D level rate (=20 ng/mL) was 65.3% in [zmir
and 24.4% in Erzurum. However, 34% of pregnant subjects from
fzmir and only 1% of those from Erzurum had optimal 25(OH)
D, levels (=32 ng/mL). Average 25(OH)D, level was 38 ng/mL
(%3.6 standard deviation (SD)) in izmir and 16 ng/mL (£5.8 SD)
in Erzurum.

Factors Associated with Serum 25(OH)D, Level

Effects of lifestyle factors on 25(OH)D, level were separately
assessed for izmir and Erzurum. While uncovered clothing,
fish consumption, a longer seaside holiday duration, and 1200
IU/day vitamin D replacement significantly increased 25(OH)
D, level in pregnant subjects living in izmir, long holiday dura-
tion and 1200 IU/day vitamin D replacement affected 25(OH)
D, in the Erzurum group. The effects of lifestyle factors on local
25(OH)D, levels are summarized in Table 3.

Assuming the threshold level as 20 ng/mL, logistic regression
analysis showed that covered clothing style by 2.9-fold, holiday
duration less than 1 week by 23.5-fold, vitamin D replacement
less than 3 days a week and less than 1200 IU/day by 6.2-fold,
consuming fish less than once a week by 1.6-fold, and living
in Erzurum by 38.3-fold were increased the risk of vitamin D
deficiency. A threshold of 32 ng/mL, on the other hand, made
living in Erzurum the only effective factor that increased vitamin
D deficiency risk by 33.5-fold. The results of the multivariate
logistic regression analysis are summarized in Tables 4 and 5.

Discussion
Data from eastern and western parts of Turkey showed that

even in summer and fall, the prevalence of vitamin D deficiency
in pregnancy is high in our country, although the vitamin D defi-

25(OH)D, level Severe deficiency Mild deficiency Normal level Optimal level Average level P
(ng/mL) (=10 ng/mL) (10-20 ng/mL) (=20 ng/mL) (=32 ng/mL) (xSD) value
izmir (n, %) 14 (11.2) 29 (23.3) 81 (65.3) 38 (34) 38 (3.6) <0.001
Erzurum (n, %) 16 (17) 55 (58.5) 23 (24.4) 1(1) 16 (5.8)

SD: standard deviation. 25(OH)D,: 25-hydroxyvitamin D3




Giir et al.
1 52 Vitamin D deficiency in pregnancy and affecting factors

Table 3. Associations between lifestyle and 25(OI-I)D3 level
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Predictor factors 25(0OH)D, level 25(0OH)D, level

25(0OH)D, level Izmir (ng/mL) p value Erzurum (ng/mL) p value

State of employment
Employed 22 0.08 15.8 0.9
Unemployed 26.5 16.2

Clothing style 0.03 0.4
Covered clothing 24.5 15
Uncovered clothing 31.6 17.9

Smoking 0.9 0.7
Smokers 29.2 18.4
Non-smokers 28.1 17.3

Seaside holiday duration
<1 week/last 6 month 15.4 <0.01 13.8 <0.01
=1 week/last 6 month 31.8 20.8

Sun exposure 0.5 0.9
=3 day/week 27.1 16.5
<3 day/week 28.2 15

Using sunscreen 0.2 0.6
Sometimes 30 18.4
Never 26.9 15.5

Fish consumption 0.04 0.1
=1 day/week 30.3 17.9
More rare 23.2 15.8

Egg consumption 0.5 0.4
=3 day/week 27.1 15.7
<3 day/week 27.5 16

Vitamin D-enriched food consumption 0.6 0.1
=3 day/week 27.2 14.8
<3 day/week 29.3 14.6

Milk consumption 0.4 0.5
=3 day/week 29.4 15.8
<3 day/week 25.3 17.1

1200 IU/day Vitamin D supplement 0.04 0.03
=3 day/week 35.7 21.9
<3 day/week 27.7 14.1

400 IU/day Vitamin D supplement 0.07 0.7
=3 day/week 29.7 16.9
<3 day/week 24.1 13.7

Statistical evaluation was made with ANOVA. P<0.05 statistical significance.

25(OH)D,: 25-hydroxyvitamin D3

ciency prevalence was significantly lower in izmir (76.3% versus
27.8%). It would not be surprising to see much lower levels in
winter. Hence, a study by Halicioglu et al. (12) that examined
winter and spring levels of 25(OH)D, in 256 pregnant women
living in izmir reported a vitamin D deficiency (<20 mg/mL)

prevalence of 90.3% and a normal level (=30 mg/mL) in only
0.4%. Other studies from Turkey have reported that pregnancy-
associated vitamin D deficiency remains a commonly seen
problem (13-17). However, to our knowledge, the present study
is the only study that has compared the difference in vitamin D
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Table 4. Significant predictive factors for vitamin D deficiency

Significant predictive factors
for vitamin D deficiency
(threshold =20 ng/mL)

Living place
(Living in Izmir versus
living in Erzurum)

Clothing style 29
(uncovered versus
covered clothing)

Odds ratio
38.3

95% CI
1.1-1276

p value

0.04

1.1-79 | <0.02

Seaside holiday duration 23.5 7.0-78.1 | <0.001
(=1 week/ last 6 month/
versus <I week/last

6 month)

1200 IU/day Vitamin D 6.2
supplement (=3 day/week
versus consuming less than)

1.2-4.1 | <0.02

Fish consumption 1.6 1.6-4.1 | <0.03
(=1 day/week versus

consurning less than)

Multivariate logistic regression was made. The threshold was consid-
ered = 20 ng/mL

Table 5. Significant predictive factors for vitamin D deficiency

Significant predictive factors
for vitamin D deficiency

(the threshold =32 ng/mL)
Living place

(Living in Izmir versus
living in Erzurum)

Odds ratio
33.5

95% CI
3.8-296

p value
0.02

Multivariate logistic regression was made. The threshold was consid-
ered =32 ng/mL

deficiency prevalence in pregnancy between regions of Turkey.
Behavioral factors and personal characteristics can affect
25(OH)D, level (9). We aimed to create study groups with
similar personal characteristics in both provinces to better
understand the lifestyle effects on vitamin D deficiency. In our
study, we observed that clothing style, seaside holiday duration,
consuming fish, and 1200 IU/day vitamin D supplement affected
25(OH)D, level.

The body surface area required for ideal 25(OH)D3 synthesis is
not entirely known. In a study by Perampalam et al. (9), it was
found that the critical body surface area required for sustain-
ing an adequate 25(OH)D, level was >27% and that the body
surface area exposed to sunlight was the main behavioral fac-
tor related to 25(OH)D, level. In Islamic clothing (hands and
face uncovered), 8% of the total body surface area remains
uncovered.

Among the dietary sources, the only ones that seem to affect
25(OH)D, synthesis are fish. However, 56% of the pregnant
women in Izmir and 82% of those residing in Erzurum con-
sumed fish less than once a week. Seafood is also a good
source of omega-3 fatty acids, and it contains high-quality pro-
teins (18). Promoting fish consumption in pregnant women may
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be reasonable with respect to 25(OH)D, levels. In our study,
we did not detect a relationship between vitamin D-enriched
foods and 25(OH)D, levels. This situation can be explained by
the limited vitamin D-reinforced food in Turkey (15), whereas
in a study by Charatcharoenwitthaya et al. (19), it was found
that drinking vitamin-fortified milk affected 25(OH)D, levels in
pregnancy.

Surprisingly, although we found that seaside holiday duration
affected 25(OH)D, level in both izmir and Erzurum, we did not
detect any relationship between sunlight exposure duration
and 25(OH)D3 levels. This situation can be explained by factors,
such as exposure to sunlight at times other than noon, covering
clothing style, and use of sunscreen. Using sunscreen prevents
vitamin D synthesis, disallowing ultraviolet B (UVB) rays to
penetrate the skin. Our study may not have had the ability to
detect effects of using sunscreen on vitamin D levels, since
the rates of sunscreen use were as low as 11% and 20% in the
groups. Additionally, since UVB rays have a short wavelength,
25(OH)D3 synthesis reaches the top at noon, when the sunlight
hits the earth at a perpendicular angle. Even 30 minutes of sun-
bathing without using sunscreen at noon may lead to synthesis
of 25(OH)D, at an amount of 15-20,000 IU (20, 21). Therefore,
having adequate sun exposure may not mean having adequate
25(OH)D, levels.

In our study, we found that a vitamin D dose of 400 IU/day in
multivitamins did not affect 25(OH)D, level. On the other hand,
25(OH)D, levels increased in women using a dose of 1200 IU/
day. There is no consensus with regard to vitamin D replacement
to sustain a normal 25(OH)D, level for healthy pregnancy. The
National Health Institute recommends 400 IU/day, and the World
Health Organization recommends 200 [U/day vitamin D supple-
mentation for pregnant women (22). Recent studies have shown
that the official vitamin D dosing recommendations are far from
meeting the demands of pregnancy, and 25(OH)D, levels may
be more effectively boosted with doses as high as 1600, 2000,
and 4000 [U/day, without increasing side effects (23, 24). Wagner
et al. (25) reported that serum 25(OH)D, levels did not change
significantly until after vitamin D supplementation exceeded
1000 IU/day. The dose that leads to vitamin D intoxication is
not precisely known; however, vitamin D intoxication can be
considered an extremely rare and exaggerated condition. The
National Health Institution has reported that 4000 IU/day is the
upper safe limit for pregnant women (22). No side effects have
been reported in volunteer non-pregnant women at doses of
10,000 IU/day (26). It seems that the recommended supple-
mentation doses will increase as the number of randomized
controlled studies on this subject increases.

In Turkey, until May 2011, a health policy on vitamin D prophy-
laxis for pregnant women did not exist; thus, the vitamin D sup-
plements prescribed for pregnant women were limited to low
doses (200-400 IU), amounts generally included in commercial
multivitamin preparations. Since 2011, the Turkish Ministry of
Health has recommended vitamin D supplementation to all
pregnant women at a dose of 1200 IU/day starting from 12
weeks of pregnancy (27). However, 8% of the izmir group and
32.6% of the Erzurum group were taking vitamin D at recom-
mended doses in our study groups. Our study found that the
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compliance “The National Vitamin D Support Program” is poor.
In our study, we found that the threshold was 32 ng/mL instead
of 20 ng/mL for normal levels of 25(OH)D,, the living place was
the only effective factor for vitamin D deficiency, and lifestyle
did not affect 25(OH)D, level. Furthermore, only one-third of
pregnant women living Izmir had optimal 25(OH)D, levels, even
in summer and fall. For this reason, it seems reasonable to tak-
ing all pregnant subjects irrespective of region and season “The
National Vitamin D Support Program.” In our study, the average
25(OH)D, level of pregnant women who took 1200 [U/day vita-
min D in Erzurum was 21.9 ng/mL. It is suggested that a dose
of 1200 IU/day vitamin D during the winter months in Erzurum
may not be sufficient. The dose of vitamin D may have to be
increased, or pregnant women living in cold regions may be
screened for vitamin D levels.

There are some limitations of our study. One of them is that
the study could not reflect seasonal differences, because the
study was only conducted in the summer and fall, and the
other is that we created study groups with similar personal
characteristics in both provinces to better understand the life-
style effects on vitamin D deficiency. Consequently, the study
groups were small.

In conclusion, prevalence of vitamin D deficiency in pregnancy
is high in Turkey even, in the sunny season. Behavioral factors
are more effective on 25(OH)D3 levels in pregnancy in sun-
drenched regions. Living in high-altitude cold regions seems to
be the most powerful risk factor for vitamin D deficiency. Even
in sun-drenched regions, only one-third of pregnant subjects
had ideal 25(OH)D, levels. Vitamin D supplementation is a
cheap, safe, and effective means to fight vitamin D deficiency.
It is recommended to increase compliance with “The National
Vitamin D Support Program” at follow-up of all pregnant
women, irrespective of region and season. The reasons of poor
compliance with this program should be investigated. For more
precise recommendations, more randomized, controlled stud-
ies on vitamin D deficiency in pregnancy are needed.
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Reproducibility of a time-lapse embryo selection
model based on morphokinetic data in a sequential
culture media setting

Ender Yalcinkaya, Elif G. Ergin, Eray Caliskan, Zeynep Oztel, Alev Ozay, Hakan Ozérnek
FEurofertil IVF Center, Istanbul, Turkey

Objective: To compare the outcomes of embryos that were given a dynamic score based on a preconstructed embryo scoring model and to
analyze whether this model complies with our data.

Material and Methods: A total of 910 transferred embryos with known implantation data were retrospectively analyzed in this study. All of the
embryos were given a dynamic score based on the preconstructed hierarchical embryo scoring model.

Results: The highest pregnancy rate was seen in groups C+ and A- (48.2% for each), and the lowest was observed in Group E (19.7%). When
implantation and clinical pregnancy rates were compared between groups, it was found that the highest and statistically significant implanta-
tion and clinical pregnancy rates were seen in group C+ (32.7% for each, p=0.000). They were dropped down to 29.4% in Group A-.
Conclusion: The outcomes of the embryos based on the dynamic score do not comply with the results of the preconstructed model. Each IVF
laboratory is unique based on its practice. Therefore, we suggest that each IVF laboratory should determine its own embryo selection criteria

based on its own data instead of using a preconstructed model. (J Turk Ger Gynecol Assoc 2014; 15: 156-60)
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Introduction

The limitations in the number of embryos to be transferred
by the new regulations have revealed the necessity of trans-
ferring the embryo with the highest implantation potential in
order to increase pregnancy rate. There are many ongoing
studies that aim to determine new noninvasive criteria to
select the embryo with the highest implantation potential and
thus to increase overall pregnancy rates (1-4).

The most important determinants of embryo quality are the
morphological parameters of the developing embryos. During
conventional assisted reproduction procedures, embryos are
taken out of the incubators at limited time intervals in order to
protect them against the negative effects of outside environ-
mental conditions (temperature change, pH change, etc.) (5).
Therefore, there are still some question marks in mind about
embryo selection, since it is impossible to obtain detailed infor-
mation about the developmental process of the embryos.
Time-lapse applications in assisted reproduction are based on
the determination of embryo morphokinetics through monitor-
ing by camera systems that are located in standard incubators
for embryo culture. Improvements in these applications have
led to the development of devices with time lapse monitoring
as well as incubation properties. Recent studies related to time
lapse incubation have reported interesting development pat-

terns and promising results (6-8). Up to date, Meseguer et al. (7)
have constructed a hierarchical model that helps choose the
best embryo for transfer according to their experiences.

The purpose of this study is to compare the outcomes of
the embryos with known implantation data based on their
dynamic scores and to analyze whether a preconstructed
embryo scoring model based on morphokinetic data can
comply with our data.

Material and Methods

A total of 910 transferred embryos with known implantation
data were retrospectively analyzed in this study. Ethics approv-
al was obtained for the use of all relevant data. Characteristics
of the embryos are given in Table 1. All patients underwent
an antagonist protocol. In the fresh stimulation cycle of an
antagonist regimen, gonadotropin administration was started
on day 2-3 of the menstrual cycle. Follicular development was
monitored by transvaginal ultrasound at least every 2 days
after 5 days of gonadotropin administration. Gonadotropin-
releasing hormone (GnRH) antagonist (Cetrotide 0.25 mg;
Merck Serono, Bari, Italy) was started on stimulation day 6,
when the leading follicle reached a diameter of 13-14 mm,
and was used every day until human chorionic gonado-
tropin (hCG) administration. Finally, a single injection of
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Table 1. Demographic data of the embryos. The data are presented as numbers (percentages) or mean*standard deviation

(SD) from the mean
Dynamic score (based on Meseguer’s model) p

Variable A+ A- B+ C+ C- D+ D- E value
Age (years) 31£5.1 | 30x4.7 | 31.2%=5.8 | 31.8%5.3 | 30.4%5.4 | 31.4=5.9 | 30.7%£6.1 | 32.2+5.6 | 32.5=5.2 | 0.08
BMI (kg/m?) 25.3+4.0 | 25+4.5 | 24.8+3.3 | 24.5+3.7 | 25%4.3 | 25.2+4.0 | 24.8+3.3| 24.7+4.2 | 25449 | 0.95
Cause of infertility 14(6.6) | 6(7.1) 5(6.1) 2(5.9) | 24(96) | 4(65) |11(11.8)| 1(3.2) 6(9.8) [0.09
anovulation
Oligoasthenoteratospermia| 66 (31.3) | 37 (43.5) | 31(37.8) | 14(41.2) | 75(29.9) | 21 (33.9) | 37 (39.8) | 14 (45.2) | 26 (42.6)
Azoospermia 11(56.2) | 4(4.7) 6(7.3) 1(2.9) 18(7.2) | 3(4.8) |10(10.8)| 2(6.5) | 4(6.6)
Tubal factor 33(156)| 3(35) |10(122) | 1(29) | 24(96) |10(16.1) [ 14(15.1)| 1(32) | 8(13.1)
Unexplained infertility 17 (41.2) | 35(41.2) | 30(36.6) | 16 (47.1) |110(43.8)| 24 (38.7) | 21 (22.6) | 13(41.9) | 17 (27.9)
*p<0.05 is statistically significant
BMI: body mass index

hCG (Ovitrelle; Merck Serono, Bari, Italy) was administered
to induce final follicular maturation as soon as three follicles
of =17 mm were observed. The luteal phase was supported
by micronized vaginal progesterone (Progynex ampule 200
mg; Farmako, Istanbul, Turkey), progesterone in oil (Progynex
ampule 50 mg; Farmako, istanbul, Turkey), or vaginal gel
(Crinone 8% gel; Merck Serono, Bari, Italy). Progesterone
supplementation was provided until the detection of clinical
pregnancy or the 10th week of pregnancy at the discretion of
the doctor in charge. In several cases, estrogen patch (Climara
flaster 3.9; Schering, Germany) was started on the day of
embryo transfer and continued until clinical pregnancy.

After controlled ovarian hyperstimulation, transvaginal ultra-
sound-guided oocyte retrieval was performed 36 hours after
hCG injection. When follicle aspiration was finished, all oocytes
were kept in culture for 2-4 hours under the conditions of 37°C,
6% CO,, and 7% O, until denudation in the standard incuba-
tor. For all steps related to the embryo culture, two sequential
culture media (Vitrolife; Goteborg, Sweden; and Medicult;
Malgv, Denmark) were used. The oocytes were mechanically
denuded 2-4 hours after oocyte pickup. Intracytoplasmic sperm
injection (ICSI) procedure was performed for all metaphase Il
(MII) oocytes, and injected oocytes were placed into pre-equil-
ibrated culture media. The fertilization check was performed at
16-18 hours after microinjection. Presence of two pronuclei was
considered normal fertilization.

All fertilized oocytes were transferred into the wells of special
dishes (EmbryoSlide; Unisense FertiliTech, Aarhus, Denmark)
and placed into a time lapse incubator (EmbryoScope; Unisense
FertiliTech, Aarhus, Denmark) until transfer under the conditions
of 6.0% CO,, 7.0% O,, and 37.0°C. Day 2 transfers were excluded
from the study. Only day 3 and day 5 transfers were included. All
embryo transfers were performed between October 2012 and
December 2013 at the Eurofertil IVF Center, Istanbul, Turkey.
Dynamic scores of the embryos were determined based on a
preconstructed hierarchical embryo scoring model by Meseguer
et al. (7). The morphology of two day 3 transfer embryos of dif-
ferent dynamic scores is shown in Figure 1.

Table 2. Dynamic score classification of Meseguer et al. (7)
based on cleavage timings

Category | Criteria (timings)
A+ (%) t5 (within 48.8-56.6 h); s2<0.76 h; cc2<11.9 h
A- t5 (within 48.8-56.6 h); s2<0.76 h; cc2>11.9 h
B+ t5 (within 48.8-56.6 h); s2>0.76 h; cc2<11.9 h
B- t5 (within 48.8-56.6 h); s2>0.76 h; cc2>11.9 h
C+ t5 (outside 48.8-56.6 h); s2<0.76 h; cc2<11.9h
C- t5 (outside 48.8-56.6 h); s2< 0.76 h; cc2>11.9 h
D+ t5 (outside 48.8-56.6 h); s2>0.76 h; cc2<11.9h
D- t5 (outside 48.8-56.6 h); s2>0.76 h; cc2>11.9 h
E Uneven blastomere size at 2-cell stage
Abrupt division from 1 to 3 or more cells
Multinucleation at 4-cell stage
*Meseguer et al. (7) selected transfer embryos based on their mor-
phological grading, and they found that Group A+ had the highest
implantation potential

Statistical Analysis

The statistical analysis of the data was performed by using
Statistical Package for Social Sciences 16.0 (SPSS Inc, Chicago,
IL, USA). The continuous variables were analyzed for normal-
ity distribution with Kolmogorov-Smirnoff test. All continuous
variables analyzed were normally distributed and were com-
pared between the groups by using the analysis of variance
test (ANOVA). The categorical data were compared between
the two groups by using chi-square test. For all comparisons,
probability p<0.05 was considered to be statistically significant.

Results

The dynamic score classification by Meseguer et al. (7) is given
in Table 1. Demographic data regarding the embryos are pre-
sented in Table 2. While mean age and body mass index (BMI)
were similar between groups, there was a statistically significant
difference in terms of total follicle-stimulating hormone (FSH)
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Figure 1. a, b. Figures above are two examples of transfer embryos at day 3. The photographs were captured by the camera system in time-
lapse system. Embryo morphology looks similar; but dynamic scores based on embryo morphokinetics are different. Embryo with a dynamic
score of A+ (a), Embryo with a dynamic score of C+ based on Meseguer’s scoring model (b)
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40
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30 7 . .
M jmplantation

20 7 N clinical pregnancy

A+ A- B+ B- C+ C- D+ D- E

Figure 2. Comparison of the clinical outcomes of the embryos with
different dynamic scores (p<0.05)

dose and number of oocytes between all groups (p=0.002 and
p=0.003, respectively). When group E was excluded from the
study, it was observed that there was no statistically significant
difference between groups in terms of mean age, BMI, total FSH
dose, and number of oocytes collected (p>0.05).

Cycle characteristics and clinical outcomes are given in
Table 3, and clinical outcomes are also shown in Figure 2. The
highest pregnancy rates were seen in groups C+ and A- (48.2%
for each), and the lowest was observed in Group E (19.7%).
When implantation and clinical pregnancy rates were compared,
it was found that the highest and statistically significant implanta-
tion and clinical pregnancy rates were seen in group C+ (32.7%
for each, p=0.000). They were dropped down to 29.4% in Group
A-. The lowest rates were again seen in Group E (6.6% per each).

When parameters, such as the type of gonadotropin used and
cause of infertility, were compared based on clinical pregnancy
within each group, it was observed that there were no statisti-
cally significant differences between different types of gonado-
tropins and causes of infertility in terms of clinical pregnancy
(p>0.05 for each). In addition, no statistically significant differ-
ence was found between groups in terms of embryo culture
media and luteal support used (p>0.05).

When Group E was excluded from the analysis, it was again
found that C+ had significantly higher pregnancy and implan-
tation rates compared to other groups (p=0.003 and p=0.026,
respectively). When BM], total FSH dose, number of oocytes
aspirated, and age were compared between groups except
group E, no significant differences were observed (p=0.946,
p=0.140, p=0.270, and p=0.314, respectively).

Discussion

Time-lapse microscopy has become a powerful technology for
the study of early embryonic development in recent years. This
is apparent by the publication of an increasing number of stud-
ies on this subject. Using this technique, a variety of morpholog-
ical and dynamic parameters can be extracted from individual
embryos and potentially used as predictive markers for healthy
embryo development and used to investigate many unknown
developmental questions (9). These predictive markers have
gained more importance, especially in countries where single-
embryo transfer is implemented, and thus, it is crucial to select
the best embryo for transfer. These systems have revealed that
even embryos with the same morphology on day 3 might have
shown different cleavage patterns during development.
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Table 3. Cycle characteristics and clinical outcomes
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Dynamic score (based on Meseguer’s model) p
Variable A+ A- B+ B- C+ C D+ D- E value
Total FSH dose (IU) | 25981009 | 23941009 | 25571639 | 2515+1041| 2416966 | 2779+1124 | 2507+919| 2853+1224 |3105+1626 |0.002*
Number of oocytes | 12.7+6.5 | 125x7.0 | 122+6.6 | 103%54 | 124+64 | 12370 | 11.6%£6.5 10£5.8 9+5.8 0.003*
aspirated
Culture media used
Vitrolife 109 (51.7) | 51(60) 46 (56.1) | 21(61.8) |117(46.6) | 33(53.2) | 44(47.3) | 20(64.5) | 37(60.6) | 0.12
Medicult 102 (48.3) | 34 (40) 36(439) | 13(38.2) |134(534) | 29(46.8) | 49(52.7) | 11(355) | 24(39.4)
Luteal support
Prog.* 97 (46) 48(56.5) | 36(439) | 10(29.4) | 138(55) | 41(66.1) | 52(62.7) | 17(54.8) | 24(39.3) | 0.34
Prog+E2%* 114(54) | 37 (435) | 46(56.1) | 24(70.6) | 113(45) | 21(339) | 31(37.3) | 14(45.2) | 37(60.7)
Clinical outcomes
Positive bheg (%) 31.8 482 439 20.6 482 38.7 43 35.5 19.7 0.00*
Implantation rate 19.4 294 22 17.6 32.7 194 31.2 226 6.6 0.00*
(%)
Clinical pregnancy 19.4 294 22 17.6 32.7 19.4 31.2 226 6.6 0.00*
rate (%)
The data are presented as numbers (percentages) or mean=SD from the mean
*Prog: progesterone ** E2: estradiol

An incubation system with a time-lapse microscopy setting has
two parts that may offer different advantages. The first part is a
microscopy system that acquires continuous monitoring of the
embryos, and the other is an incubation system that remains
stable during data acquisition.

Time-lapse microscopy seems to offer many advantages over
traditional time-point microscopy. While traditional time-point
microscopy provides images at distinct time points, a time-lapse
system generates continuous imaging until embryo transfer.
Besides, it is connected to imaging software, and it analyzes the
images by different observers, therefore decreasing inter- and
intraobserver variability, since it offers repeatability of the saved
images (4, 7). But, again, some variations were also seen in some
time-lapse annotations in a study by Sundvall et al. (10).

The second part is the incubation stability. In a large-scale retro-
spective analysis by Meseguer et al. (7) comparing clinical preg-
nancy rates with time-lapse and standard incubation (SI), it was
found that there was a significantly increased clinical pregnancy
rate over those using SI. In this study, they declared the advan-
tages of time-lapse incubation as less handling of embryos and
no need for intermediate observations, which would reduce the
risk of loss or contamination within the laboratory (11).

The main goal of using a time-lapse system is to be able to
create a mathematical model of a scoring system from all
data obtained from the embryos. For this reason, it is crucial
to analyze all embryos in detail and keep the records of the
clinical outcomes of each embryo. The purpose of this model
is to be able to select the embryo with the highest implantation
potential as early as possible. It was shown by many authors
that blastocyst-stage embryo transfer was shown to increase
the chance of pregnancy compared to day 3 embryo transfers

(12, 13). Additional data suggest that prolonged in vitro culture
may lead to imprinting errors and subsequent epigenetic dis-
orders (14, 15). Because of these possible risks of extended
embryo culture, a time-lapse monitoring system seems to offer
the construction of an embryo scoring system that may lead the
laboratory to select the embryo for transfer at an early develop-
mental stage.

Many authors have reported different prognostic factors for
better embryonic growth, and all of these parameters have
focused mostly on developmental processes before day 3, and
they suggested that the quality of the embryo was predeter-
mined before embryonic gene activation (4, 7, 8). Meseguer et
al. (7) constructed the first embryo scoring model that gives a
dynamic score, varying between A+ to F, to each embryo based
on the correlation between several developmental timings and
the clinical pregnancy outcomes they present. According to
their model, embryos with a dynamic score of A+ had the
highest implantation potential compared to the others. In our
study, we used Meseguer’s model to classify our embryos that
were transferred, and our results showed that C+ plus embryos
had the highest implantation potential compared to the others,
showing that the model constructed by Meseguer et al. (7) does
not comply with our data. There may be some possible reasons
for that difference, depending on the laboratory conditions and
techniques used.

First of all, Meseguer et al. (7) used single-step culture media,
and we used sequential culture media for embryo culture. In
the study by Basile et al. (16) comparing two types of culture
media, they did not find any significant differences between
them. Ciray et al. (17) also compared two different types of cul-
ture media in their study and found that the embryos that were
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cultured in single-step media reached the 2- to 5-cell stages
earlier compared to the ones in sequential media. However,
clinical pregnancy rates were similar between groups. Although
it does not change overall outcome, it may cause a change
in the scoring model, since it has the possibility of changing
embryo kinetics. This may be a possible reason why our results
based on the dynamic scores of Meseguer’s model did not give
the same morphokinetic outcomes.

Secondly, they were not using an O,-controlled time-lapse
incubation system. There are several studies evaluating the
effect of oxygen on embryonic development and Kinetics in the
literature. Based on the results of these studies, it is now known
that high oxygen levels during culture have a negative effect on
embryonic development. Kirkeegaard et al. (18) evaluated the
effect of oxygen concentration on embryos and evaluated their
development by time-lapse monitoring. According to the results
of their study, it was found that the timing of the third cleavage
cycle (division to 8 cells) for embryos that were cultured under
high oxygen concentrations was delayed. Wale and Gardner
performed a similar study in mouse embryos and observed that
oxygen can influence mouse embryo development at both the
cleavage stage and post-compaction stages (19). In our study,
we used 7% O2 for the embryo culture, and it is possible that
this level could have affected the kinetics of our embryos in a
different pattern compared to Meseguer’s model.

In our study, the lowest clinical pregnancy rate was observed in
group E, complying with Meseguer’s model. This is an expected
outcome, since group E was composed of embryos that had
not shown a proper cleavage pattern. There were significant
differences between all groups in terms of total FSH dose and
number of oocytes aspirated. In order to see if group E created
this difference, we made another analysis by excluding group
E. Based on this analysis, it was found that both parameters
did not show any statistical difference between other groups,
suggesting that group E creates this confounding effect and
includes the embryos of patients who were poor responders or
advanced in age who needed more FSH doses.

Our results showed that variations in different laboratories
may result in different embryo developmental criteria. Thus,
we suggest that each IVF laboratory should determine its own
embryo selection criteria based on its own data instead of using
a preconstructed model.
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The role of perivitelline space abnormalities of
oocytes in the developmental potential of embryos

Hikmet Hassa, Yunus Aydin, Fulya Taplamacioglu
Departrnent of Obstetrics and Gynecology, Eskisehir Osmangazi University Faculty of Medicine, Eskisehir, Turkey

Objective: In assisted reproductive technology (ART), high embryo quality is closely related to high-quality oocytes. Cytoplasmic maturation
and extracytoplasmic maturation are the most important components in determining oocyte quality. One of the most important components
of extracytoplasmic maturation is perivitelline abnormalities. The aim of this study is to determine the effect of perivitelline abnormalities on
the development of high-quality embryos.

Material and Methods: The study material consisted of 217 of 1154 oocytes from 98 intracytoplasmic sperm injection (ICSI) cycles undertaken
due to male factor infertility. Only cycles with long gonadotropin-releasing hormone analogs combined with recombinant Follicle-stimulating
hormone (rec-FSH) were included in study. We compared 105 metaphase-II oocytes that had dominantly perivitelline space abnormalities
(large perivitelline space with or without granules) with 112 normal metaphase-II oocytes, based on the embryo grade determined by Alpha
Scientists in Reproductive Medicine and the European Society of Human Reproduction and Embryology (ESHRE) Special Interest Group of
Embryology. Normal metaphase-Il oocytes were characterized by a round, clear zona pellucida; a small perivitelline space containing a single
unfragmented first polar body; and a pale, moderately granular cytoplasm with no inclusions.

Results: The development rates of Grade I, II, and IIl embryos were 68.5%, 23.8%, and 7.7%, respectively, in the 105 oocytes with perivitelline
abnormalities. The development rates of Grade I, II, and Il embryos were 82.1%, 17.9%, and 0%, respectively, in the 112 morphologically normal
oocytes. When compared with normal oocytes, Grade 1 (68.5% vs. 82.1%, p value; 0.019) and Grade Il (7.7% vs. 0%, p value; 0.003) embryo
development rates were significantly lower in oocytes that had perivitelline abnormalities.

Conclusion: It is important to analyze oocyte quality using multiple parameters, including the perivitelline space. Perivitelline space abnormali-
ties might negatively affect embryo development in male factor-infertile couples that are stimulated with rec-FSH. Therefore, when choosing

embryos for transfer, we must take into consideration the historical oocyte data. (J Turk Ger Gynecol Assoc 2014; 15: 161-3)
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Introduction

Assisted reproductive technology (ART) treatment success
almost always depends on multiple factors. Every step of the
ART affects pregnancy development. Thus, from folliculogen-
esis to embryo transfer, all steps of ART should be investi-
gated to improve pregnancy rates.

Oocyte quality, which is dependent on oocyte maturity, also
plays a major role in the development potential of the embryo
(1). There are two components of maturity-nuclear maturity and
cytoplasmic maturity-and both components must occur in a
coordinated and well-synchronized manner. It is generally recog-
nized that a high-quality oocyte must complete nuclear maturity
(M-II oocyte) and should have a round-clear zona pellucida, a
small perivitelline space containing a single-non fragmented nor-
mal-sized first polar body, and a pale, moderately granular cyto-
plasm with no vacuoles, and a smooth endoplasmic reticulum
(2, 3). However, in addition to the factors that affect oocyte qual-
ity, controlled ovarian stimulation protocols are also important.

Even though oocyte morphological scoring is not yet uniform,
ESHRE offers an evaluation of every oocyte with uniform
parameters to facilitate the delivery of optimal embryos on
day 3 or day 5. The most important criteria for oocyte mor-
phology are the following: cumulus-oocyte complex scoring;
zona pellucida scoring; perivitelline space abnormalities,
such as dilatation or granularity; polar body scoring; cytoplas-
mic scoring; and vacuolization (4).

Perivitelline space abnormalities are among the most impor-
tant dysmorphisms of the extracytoplasmic component.
It has been reported that a large perivitelline space may
be associated with increased oocyte degeneration (5)
and lower fertilization rates (6). However, studies have
failed to find a correlation between the size and shape
of the perivitelline space and fertilization rate or embryo
development (1, 7).

In the present study, we evaluated the differences in the
development of grade I embryos in normal oocytes and in
oocytes with a large perivitelline space.
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Material and Methods

The study material consisted of 217 of 1154 oocytes from 98 ICSI
cycles undertaken due to male factor infertility in the period
from May 2010 to May 2013. Institutional Review Board (IRB)
approval was obtained for the study and informed consent form
obtained from all couples. Only cycles with long gonadotropin-
releasing hormone (GnRH) analogs combined with recombinant
Follicle-stimulating hormone (rec-FSH) were included in the
study. Oocyte retrieval was performed 36 hours after recom-
binant human chorionic gonadotropin injection. A total of 250
mcg of recombinant-Human chorionic gonadotropin (rec-hCG)
was administered when at least 2-3 follicles with a diameter
>18 mm developed. Approximately 2-4 hours after retrieval,
oocytes were incubated with 80 IU/mL hyaluronidase for 20-30
sec. Then, cumulus-corona cells were stripped of the follicle
with gentle pipetting. The morphology of the oocyte was exam-
ined with an inverted microscope at 200x or 400x magnification.
The specifications of the first polar body, the perivitelline space,
characteristics of the zona pellucida, and the cytoplasmic texture
were assessed. A total of 105 oocytes with a perivitelline space
abnormality (large perivitelline space with or without granules)
(Figure 1) were compared with 112 oocytes that appeared
normal (Figure 2) according to the day 3 Grade I, Grade II, and
Grade Il embryo development potentials. Embryology grading
was performed according to the Alpha Scientists in Reproductive
Medicine and European Society of Human Reproduction and
Embryology (ESHRE) Special Interest Group of Embryology (4)
as follows: Grade I embryos were defined as embryos with
<10% fragmentation, stage-specific cell size and no multinucle-
ation; Grade Il embryos were defined as embryos with 10%-25%
fragmentation, stage-specific cell size for the majority of cells,
and no multinucleation; and Grade Il embryos were defined
as embryos with >25% fragmentation, cell size not stage-spe-
cific, and presence of multinucleation. From 1154 oocytes, 937
oocytes were excluded from the study, and the exclusion criteria
were: i) presence of extracytoplasmic abnormalities in addition
to or other than perivitelline abnormality, ii) presence of cyto-
plasmic abnormialities, iii) oocytes obtained from cycles other
than GnRH analogs combined with rec-FSH, and iv) oocytes that
were unable to develop day 3 embryos. So, the primary aim was
to evaluate the effect of perivitelline abnormalities exclusively on
embryo development potential.

IBM SPSS 20 program was used for the statistical analysis
(Statistical Package for Social Science, IBM SPSS Inc., Chicago,
IL, USA). The differences between the groups were investigated
with the two-proportion test, and Pearson chi-square test was
used. A p-value <0.05 was considered statistically significant.

Results

A total of 105 oocytes with perivitelline abnormalities were com-
pared to 112 normal oocytes according to the embryo develop-
ment potential. According to the inclusion criteria, 105 oocytes
had no additional cytoplasmic and extra-cytoplasmic abnormality
besides perivitelline abnormality; 112 oocytes were totally normal
according to the cytoplasmic and extra-cytoplasmic evaluation.

The Grade I, II, and Il embryo development rates were 68.5%,
23.8%, and 7.7%, respectively, in the 105 oocytes mainly with a

Figure 1. A metaphase Il oocyte with perivitelline space abnormali-
ties (large perivitelline space with granules)

Figure 2. A normal metaphase Il oocyte with round-clear zona pelluci-
da, a small perivitelline space containing a single-non fragmented nor-
mal-sized first polar body, and a pale, moderately granular cytoplasm

perivitelline abnormality. The Grade I, II, and IIl embryo develop-
ment rates were 82.1%, 17.9%, and 0%, respectively, with the 112
morphologically normal oocytes. The Grade I (68.5% vs. 82.1%, p
value; 0.019) embryo development rate was significantly lower,
and the Grade III (7.7% vs. 0%, p=0.003) embryo development
rate was significantly higher in oocytes that had a perivitelline
abnormality compared to normal oocytes (Table 1).

Discussion

The present study demonstrated a significant relationship
between perivitelline space abnormalities and the embryo
quality of day 3 embryos. The development rate of Grade I
embryos was significantly higher in normal oocytes (no cyto-
plasmic and extracytoplasmic abnormalities) than in oocytes
with perivitelline space abnormalities.

Perivitelline space abnormalities (large perivitelline space with
or without granules) are among the most important extracy-
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Table 1. Grade I, II, and III embryo development rates in
oocytes with perivitelline abnormality and normal oocytes

Oocytes with

perivitelline Normal

abnormality oocytes P

(n=105) (n=112) value

Grade I embryo 72 (68.5) 92 (82.1) 0.019
development, n (%)
Grade Il embryo 25 (23.8) 20 (17.9) 0.280
development, n (%)
Grade IlIl embryo 8(7.7) 0(0) 0.003
development, n (%)

toplasmic dysmorphisms of the oocyte, but we still we do not
understand the exact mechanism of these abnormalities (8).
Additionally, it is not clear if the abnormality is physiological or
pathological in nature. Some perivitelline space granules are
the remnants of coronal cell processes that usually withdraw as
the oocyte undergoes resumption of meiosis (9).

The importance of perivitelline space abnormalities is more
challenging in ART cycles. Hassan et al. (10) found an associa-
tion between the granularity of the perivitelline space and lower
numbers of MII oocytes; however, perivitelline space granularity
was not associated with fertilization rate, cleavage rate, and
embryo quality. Interestingly, they found that granularity was
positively associated with the dosage of human menopausal
gonadotropins administered during stimulation. However, in a
study by Rienzi et al. (11), a large perivitelline space was found
to be one of the most significant factors associated with lower
fertilization rate and pronuclear morphology. In contrast to the
study of Hassan et al. (10), Rienze et al. (11) reported the results
of patients who underwent ovarian stimulation with rec-FSH.
We also demonstrated the negative effect of perivitelline space
abnormality on embryo development in a patient that had
stimulation with rec-FSH. Therefore, the association of perivi-
telline space abnormality and HMG, as proposed by Hassan et
al. (10), is questionable. Probably, the development of perivitel-
line space abnormality may not be dependent on the type of
gonadotropins, whether HMG or rec-FSH is used.

However, different studies have failed to find a correlation
between perivitelline space abnormalities and ART treatment
prognosis (2, 12). Moreover, Balaban et al. (2) reported that in
couples undergoing ICSI, cytoplasmic abnormalities or extra-
cytoplasmic abnormalities (including perivitelline space) were
not associated with decreased fertilization rate or unfavorable
embryo quality.

In our study, it was important to study oocytes that mainly had
a perivitelline space abnormality. Therefore, the contribution of
other cytoplasmic and extracytoplasmic abnormalities to the
results was minimal. To the best of our knowledge, Hassan et
al. (10) are the only researchers to investigate the role of peri-
vitelline space abnormalities exclusively. However, their study
population had undergone ART treatment with HMG. This point
is also one of the most important limitations of our study-our
results may only be limited to patients who had ovarian stimu-
lation with rec-FSH. Additionally, future studies investigating
the association of perivitelline space abnormality with clinical
pregnancy rates would be more informative.
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In conclusion, oocytes must be evaluated according to mul-
tiple parameters, including an analysis of the perivitelline
space. Perivitelline space abnormalities might negatively affect
embryo development in at least infertile couples with male fac-
tor infertility that are stimulated with rec-FSH. Therefore, when
choosing embryos for transfer, we must take into consideration
the historical oocyte data.
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What is the importance of omental metastasis in
patients with endometrial cancer?

Taner Turan', Isin Ureyen', Alper Karalok!, Tolga Tasct, Hilal ligin', Levent Keskin?, M. Faruk Kose', Gékhan Tulunay
‘Departrment of Gynecologic Oncology, Etlik Ziibeyde Harurn Women's Health Teaching and
Research Hospital, Ankara, Turkey
ZDepartrment of Gynecology and Obstetrics, Ankara Atatiirk Education and Research Hospital, Ankara, Turkey

Objective: To identify surgico-pathologic factors, survival, and the factors determining survival in patients with omental metastasis from endo-
metrial cancer.

Material and Methods: Patients with endometrial cancer operated on between 1993-2012 in our hospital and who had omental metastases
were included. Patients with either uterine sarcoma or synchronous tumors were excluded.

Results: Omentectomy was performed in 811 patients with endometrial cancer, and omental metastasis was found in 48 (5.9%) patients.
Tumor type was endometrioid cancer in 26 patients. Omental metastasis was macroscopic and microscopic in 60% and 40% of the patients, re-
spectively. Total omentectomy increased the chance of detection of the microscopic metastases. Among the patients with omental metastasis,
68.8% had positive peritoneal cytology, 66.7% had adnexal involvement, 60.5% had metastases in the lymph nodes, 47.9% had cervical involve-
ment, and 29.2% had serosal involvement; 43.8% of these patients had intra-abdominal spread beyond the omentum, adnexa, and peritoneal
cytology. Two-year disease-free survival (DFS) was 28.2%, and 2-y overall survival (OS) was 40%. The depth of myometrial invasion, grade, cytol-
ogy, and status of pelvic lymph nodes affected 2-y DFS, while cervical invasion and cytology affected 2-y OS.

Conclusion: Omental metastasis in endometrial cancer means poor prognosis, and two-thirds of these patients are lost at the end of the second
year. Although total omentectomy increases the chance of the detection of micrometastases, its effect on survival is controversial. New treat-

ment modalities are necessary in this patient group. (J Turk Ger Gynecol Assoc 2014; 15: 164-72)
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Introduction

Endometrial cancer is usually diagnosed in the early stag-
es (1). The annual report of the International Federation
of Gynecology and Obstetrics (FIGO) revealed that only
3% of newly diagnosed patients had stage IV disease (2).
Nevertheless, stage IV disease is responsible for more than
half of disease-specific mortality (3).

The extent of surgery in patients with this tumor is still contro-
versial, although it has been staged surgically in accordance
with the recommendation of FIGO since 1988. This contro-
versy was about the necessity of routine lymphadenectomy in
the staging procedure. Nevertheless, this uncertainty in lymph-
adenectomy has been pretty much removed with the ASTEC
trial (4). This and similar trials showed that lymphadenectomy
in addition to total abdominal hysterectomy and bilateral
salpingo-oophorectomy does not improve survival in patients
with early-stage endometrial cancer (4, 5). Additionally, pelvic
and para-aortic lymphadenectomy increases surgical morbid-
ity (6, 7), whereas whether sampling or systemic lymphad-
enectomy should be performed when lymphadenectomy is

necessary, whether the para-aortic region should be involved,
and, if involved, the upper level of para-aortic lymphadenec-
tomy (inferior mesenteric artery or left renal vein) are not
well defined.

Omentectomy is another controversy of the staging surgery
performed in endometrial cancer. Omentectomy is not thought
to add morbidity to the surgery, in contrast to lymphadenec-
tomy (8). In addition, the information obtained from this pro-
cedure may help in the management. Omental metastasis is
observed in 2.4%-8.3% of patients with endometrium cancer
(8-15). Nevertheless, it is not clear who to perform omentec-
tomy on and whether omentectomy should be performed for
patients without intra-abdominal disease and without high risk
factors for metastasis and recurrence. Furthermore, it is not
clear how to perform omentectomy in patients without macro-
scopic metastases in terms of the extent of the procedure (total
or infracolic omentectomy, or random biopsy). Additionally,
the number of sections that should be taken for the pathologic
evaluation of the omentectomy specimen is another enigma.
In the literature, patients with omental metastasis have been
presented in studies that analyzed heterogeneous groups
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of patients involving all stage IV patients. Patients without
other intra-abdominal metastases and patients with micro-
scopic omental metastases were included in these studies.
The reports, except the studies mentioned above, were pre-
sented as very small case series or case reports. The patients
with omental metastases were not analyzed with regard to
surgico-pathologic characteristics and survival, and the factors
determining survival have not been identified sufficiently in
endometrial cancer.

In this study, the determination of surgico-pathologic factors,
survival, and the factors determining survival in patients with
omental metastases from endometrial cancer is aimed.

Material and Methods

Study Population

The records and pathologic reports of patients with endome-
trial cancer who were operated in our clinic between 1993 and
2012 were analyzed retrospectively. The patients with omen-
tal metastasis were included. Patients with uterine sarcoma,
endometrioid carcinoma involving a sarcoma component,
or synchronous tumors were excluded. The data related to
demographic characteristics, intraoperative findings, debulking
status, surgico-pathologic results, patients’ treatments, suc-
cess of their treatments, recurrence and the site of recurrence,
and survival were collected from the hospital records. Ethics
Committee Approval was taken from the local committee of our
institution. Debulking status was obtained from the operative
note written by the surgeon.

Patients were staged according to the 2009 FIGO criteria.
Patients were evaluated with routine biochemistry, complete
blood count, and lung X-ray before the operation. Abdominal
and thoracic imaging and Ca-125 were not performed rou-
tinely. Staging surgery is performed in our clinic for patients
whose frozen section analysis reveals a tumor type other than
endometrioid adenocarcinoma, grade 2 or grade 3 disease,
myometrial invasion =1/2, cervical invasion, and tumor size
greater than 2 cm. Furthermore, the patients with a preop-
erative pathologic diagnosis of high-risk cell type or grade
3 disease are staged directly. Staging surgery involves total
abdominal hysterectomy, bilateral salpingo-oophorectomy,
systematic pelvic and para-aortic lymphadenectomy, cytol-
ogy, and omentectomy as a standard. Omentectomy was
performed as total, infracolic, or omental biopsy according
to the cell type, intraoperative examination, and decision of
the surgeon. Cytoreductive surgery was performed in addi-
tion to staging surgery in case there was macroscopic disease
intraoperatively. Maximal debulking was defined as no gross
residual tumor after primary or recurrence surgery, and opti-
mal and suboptimal debulking was used for patients with
residual tumor <1 cm and >1 cm, respectively.

Adjuvant treatment following surgery and treatment for recur-
rent disease were defined in accordance with the World Health
Organization criteria (16). According to this, clinical response
was defined as follows: complete clinic response was clinical
disappearance of gross tumor, partial clinical response was
a 50% or more reduction in tumor size, stable disease was a
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50% or less reduction in tumor size or less than 25% increase in
tumor size, and progressive disease was defined as an increase
in tumor size more than 25% or appearance of a new tumor.

Follow-up

One month after adjuvant treatment, patients were evaluated
with a gynecologic examination and abdominal computerized
tomography in order to define the response to the treatment.
The patients with complete clinical response were examined
every 3 months in the first 2 years, every 6 months in the follow-
ing 3 years, and then once every year. This assessment included
vaginal examination, abdominal ultrasonography, complete
blood count, and biochemistry. Lung X-ray was performed
every year and additionally, in case there was clinical suspi-
cion. When necessary, thoracic computerized tomography was
used. Pap smear and Ca-125 were not used routinely. Patients
without complete clinical response were evaluated again, and
their treatment was re-planned.

For the pathologic examination of the omentum, sections from
the macroscopic tumor or problematic regions were evaluated.
Three to 5 sections were taken randomly from the normal-
appearing omentum.

Disease-free survival (DFS) was defined as the period between
the time of surgery and the observation of the recurrence.
Overall survival (OS) was the time between the surgery and
death, and follow-up time was evaluated as the time between
the surgery and the time that the patient was last examined
(death or last visit). We defined recurrence distal to the pelvic
inlet (true pelvis), recurrence between the pelvic inlet and dia-
phragm, and the rest of the recurrences as pelvic recurrence,
upper abdominal recurrence, and extra-abdominal recurrence,
respectively. We accepted ascites and peritonitis carcino-
matosa as upper abdominal recurrence, while we accepted
recurrence in the liver parenchyma, skin, and bone as extra-
abdominal recurrence.

Statistical Analysis

Statistical data were analyzed by the Statistical Package for Social
Sciences (SPSS) 16.0 program working under the Windows XP
operative system. Chi-square and Anova table tests were used
to analyze the differences between mean values and percent-
ages. Log-rank test was used for univariate analysis. Multivariate
analysis could not be performed because of the limited number
of patients in the study population. Kaplan-Meier method was
used for the analysis of survival. Statistical significance was
considered at p<0.05.

Results

A total of 1576 patients with endometrial cancer were operated
on between 1993 and 2012 in our clinic. Omentectomy was
performed in 811 of these patients. Omentectomy was per-
formed as total omentectomy in 70 patients and as infracolic
omentectomy in 257 patients, and omental biopsy was carried
out in 370 patients. There was no information regarding omen-
tectomy for 113 patients. Omental metastasis was found in 48
(5.9%) patients.
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Opverall Clinical and Surgico-pathologic Features

At initial diagnosis, the mean age of 48 patients with omental
metastasis was 58.6 years, ranging between 31 and 80 years.
The preoperative Ca-125 levels of 23 patients could be obtained.
The mean Ca-125 was 262 IU/ml. The clinical and surgico-
pathologic characteristics of these patients are presented in
Table 1 in detail.

Omentectomy was applied as total omentectomy in 27 patients,
as infracolic omentectomy in 19 patients, and as omental
biopsy in 2 patients. Metastasis was macroscopic in 29 (60%)
patients and microscopic in 19 (40%) patients (Table 1). When
the patients with macroscopic disease and the patients for
whom the omentectomy type was not recorded were not
included, the type of omentectomy (total vs infracolic and
biopsy) increased the chance of detecting microscopic metas-
tases (n: 6/53, 11.3% vs n:13/616, 2.1%; p<0.001, respectively).
The most common tumor type was endometrioid tumor, and it
was detected in 54.2% of the patients. Tumor type was serous
in 25%, clear cell in 12.5%, undifferentiated in 4.2%, and mixed-
type in 4.2% of the patients. Grade 3 tumor was observed in
62.5% of the patients (Table 1).

Adnexal spread was detected in 66.7%, and cervical and sero-
sal involvement was seen in 47.9% and 29.2% of the patients,
respectively (Table 1). Three patients (6.2%) did not have myo-
metrial invasion. Ascites was observed in 40% of the patients,
and there were tumoral cells in 68.8% of the peritoneal cytolo-
gies of the patients.

Para-aortic and bilateral pelvic lymphadenectomy was per-
formed in 43 of 48 patients with omental metastases (Table 1).
The mean number of removed lymph nodes was 15.3 and 30.5
for the para-aortic and pelvic regions, respectively. In total, 26
patients (60.5%) had lymph node metastases. Nineteen patients
(n:19/43, 44.2%) had metastasis in the para-aortic region, and 19
patients (n: 19/43, 44.2%) had tumor in the pelvic region. The
mean metastatic lymph node number was 7 for both regions.
The type of omental metastases was not associated with tumor
type. Omental metastases were microscopic in 11 (42.3%) and 8
(36.4%) patients with endometrioid and non-endometrioid-type
tumors, respectively. Macroscopic tumor was detected in 20%
of the patients with grade 1 tumor and in 65% of the patients
with grade 2 and 3 tumor. Nevertheless, these differences were
not significant (p=0.675, p=0.051, respectively). Furthermore,
the type of omental metastases was not associated with the
depth of myometrial invasion (<1/2 vs =1/2), serosal involve-
ment, lymph node metastases, LVSI, and adnexal spread
(p=0.058, p=0.317, p=0.415, p=0.063, p=0.297, respectively).
Maximal debulking was achieved in 40 (83.3%) patients. Surgery
was optimal in 5 (10.4%) and suboptimal in 3 (6.2%) patients.
The tumor spread to abdominal structures other than the omen-
tum, adnexa, and peritoneal cytology in 43.8% of the patients.
Preoperative extraperitoneal spread was not detected. Twenty-
one patients had an appendectomy, and tumoral involve-
ment was seen in the appendix serosa in 14 patients (n:14/48,
29.7%). Three patients had a splenectomy, and metastasis
was detected in 2 patients (n:2/48, 4.2%). The patient without
metastases had a splenectomy because of surgical trauma.
Diaphragmatic spread was observed in 3 patients (n:3/48, 6.2%).
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Table 1. Characteristic features

n/ | %/median
Characteristic features mean| (range)
Age 58.6 | 60 (31-80)
Preoperative CA 125 (IU/mL)? 262 |58 (8-1316)
Tumor type Endometrioid 26 54.2
Serous 12 25
Clear Cell 6 12.5
Mix 2 4.2
Undifferentiated 2 4.2
Grade 1 5 10.4
2 13 27.1
3 30 62.5
Omentectomy Total 27 56.2
Infracolic 19 39.6
Biopsy 2 42
Metastasis to omentum| Microscopic 29 60
Macroscopic 19 40
Ascites Negative 19 40
Positive 29 40
Peritoneal cytology Negative 14 29.2
Positive 33 68.8
Not reported 1 2.1
Adnexal metastasis Negative 16 33.3
Positive 32 66.7
Myometrial invasion No invasion 3 6.2
<1/2 10 20.8
=% and no 21 43.8
serosal invasion
Serosal invasion 14 29.2
Cervical invasion Negative 25 52.1
Glandular 3 6.2
Stromal 20 41.7
Lymphovascular Negative 7 14.6
space invasion Positive 24 50
Not reported 17 354
Lymphadenectomy Performed 5 104
Not performed 43 89.6
Number of lymph Para-aottic 15.3 | 15(1-36)
nodes removed Pelvic 30.5 | 30(2-70)
Lymph node Only para-aortic 19 44.2
metastasis Only pelvic 19 44.2
Para-aortic and pelvic| 26 60.5
Number of metastatic | Para-aortic 7 5(1-28)
lymph nodes Pelvic 7 | 55(1-25)
Intra-abdominal Negative 27 56.2
metastasis® Positive 21 43.8
Result of primary Suboptimal 3 6.2
surgery debulking
Optimal debulking 5 10.4
Maximal debulking | 40 83.3

a: 23 patients’ preoperative Ca-125 levels were available.
b: Other than adnexa, peritoneal cytology and omentum
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Two patients had diaphragmatic stripping, and argon beam
laser was performed in 1 patient for tumoral debulking.
Sigmoid colon resection was done for maximal debulking in 2
patients (n:2/48, 4.2%).

Forty-three patients took adjuvant therapy. Two patients did
not take adjuvant therapy, since they were lost to follow-up.
Palliative treatment was given to 3 patients. Adjuvant therapy
was platinum-based chemotherapy for 32 patients. Seven
patients took radiotherapy, and 4 patients took sandwich
therapy (3 cycles of paclitaxel+carboplatin, followed by interval
radiotherapy, followed by 3 cycles of paclitaxel+carboplatin).
Four patients taking adjuvant therapy were lost to follow-up
during treatment. Clinical complete response was achieved in
30 (n:30/39, 77%) patients, while progression was observed in
7 patients (n:7/39, 18%). During treatment, 2 patients died due
to a pulmonary embolism. These deaths were not considered
perioperative deaths, since they died after more than 1 month
following surgery.

Survival Analysis

While 2 patients refused to take chemotherapy, 4 patients did
not complete therapy, 1 patient was lost to follow-up after taking
the treatment, and 2 patients died of pulmonary embolism; 9
patients were not included in the survival analysis. DFS analysis
was performed with 39 patients. OS analysis was performed with
35 patients, since 1 patient refused to take the treatment after
recurrence and 3 patients were lost to follow-up during treatment.
The median follow-up time was 15 months, ranging between 1
and 130 months. During follow-up, recurrence was observed in
31 patients (n: 31/39, 79.5%). The mean time to recurrence was
11 months in these patients. The Ca-125 levels of 18 patients
with recurrence were known. The mean Ca-125 level of these
patients was 200 IU/ml (Table 2).

One of the 31 patients with recurrence refused treatment.
Among the 30 patients who took therapy, 14 patients took
chemotherapy, 4 patients took chemotherapy following sur-
gery, and 12 patients took palliative treatment. The data on
response to treatment in 17 of the 18 patients who took curative
therapy were available. Among these 17 patients, progression
was observed in 15 patients (n:15/17, 88.2%), since clinical
complete response was achieved in 2 patients (n:2/17, 11.8%).
These 2 patients were the ones for whom maximal debulking
was achieved during surgery that was done for recurrence.
One of these patients died of disease 10 months after achiev-
ing a clinical complete response. The last status of the second
patient was not known, since she was lost to follow-up.
Recurrence was outside of the pelvic region in 21 patients. There
was extra-abdominal spread in 18 patients. Among them, 10
patients and 13 patients had recurrence in the lung and liver,
respectively; 14 patients had recurrence in the upper abdominal
region. Recurrence was only extra-abdominal in 8 patients, only
in the upper abdomen in 7 patients, and only in the pelvic region
in 5 patients, since 1 patient had recurrence in all three regions.
Detailed data related to recurrence are presented in Table 2.
Type of adjuvant therapy was not associated with the region of
recurrence. Excluding patients who took sandwich therapy and
palliative treatment, 20% of the patients who took radiother-
apy had recurrence in the pelvis, since this ratio was 33% for
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Table 2. Characteristic features in recurrence

n/ | %/median
Characteristic Features mean | (range)
CA 125 (JU/mL)! 200 |155 (3-525)
Follow-up (month) 21 | 15(1-130)
Recurrence Negative 8 20.5
Positive 31 79.5
Disease free survival time in patient with 11 9 (2-50)
recurrence (month)
Recurrence site Only pelvic 5 16.1
Only upper abdominal | 7 22.6
Only extra-abdominal | 8 25.8
Pelvic+extra- 4 129
abdominal
Upper abdominal + 6 194
extra-abdominal
Pelvic+upper 1 3.2
abdominal +extra-
abdominal
Exitus Negative 8 23
Positive 27 77
Overall survival time in patient who dead 18 | 14(2-55)
of disease (month)
!: The data of 18 patients

patients in the chemotherapy group. On the other hand, there
was extra-abdominal metastasis in 48% and 60% of the patients
in the chemotherapy and radiotherapy groups, respectively.
Nevertheless, these differences were insignificant (p=0.555,
p=0.626, respectively).

During the follow-up period, 27 patients (n: 27/35, 77%) died of
disease. Mean time to death was 18 months in these patients.
At the end of the first year, 56.4% of the patients had recurrence,
and at the end of the second year, this ratio became 71.8%.
Additionally, 29% and 60% of patients died of disease at the end
of the first and second year, respectively. Peritoneal cytology
was a prognostic factor for both 2-y DFS and 2-y OS (Figure 1, 2).
Additionally, myometrial invasion and grade and status of pelvic
lymph nodes were determining factors for 2-y DFS, and 2-y OS
was associated with cervical invasion (Table 3). Survival was
not affected by the type of omental metastases and existence of
other intra-abdominal metastases. Aggressive surgery was not
associated with survival statistically. Nevertheless, patients with
suboptimal debulking died within 2 years. Patients with maxi-
mal debulking had a 20% improvement in 2-y DFS compared to
other patients. A decrease in 2-y DFS and 2-y OS was observed
in the presence of risk factors. However, this decrease was not
significant statistically, since the study population was small
and these factors were not distributed proportionately (Table 3).

Discussion

Endometrial cancer metastasizes by direct spread into the myo-
metrium, extending to the cervix, hematogenous dissemination,
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—I1 Negative
--:"% Positive

Figure 1. Cytology and 2-y disease-free survival

2-Y Overall Survival

Cytology

—I1 Negative

-=* " Positive

Figure 2. Cytology and 2-y overall survival

lymphatic embolization, and peritoneal seeding (17). Omental
spread was thought to occur as a result of peritoneal seeding and
regional lymphatics (11). On the other hand, the omentum is most
probably a different region for metastases of endometrial tumor
cells compared to other regions in the body. Klopp et al. (18)
showed that omental adipose tissue, different from other tis-

sues, stimulated the development of endometrial tumor cells
and neovascularization. Omental adipose tissue was thought to
promote tumor vascularization and survival and proliferation of
tumor cells in comparison to subcutaneous adipose tissue.

In this study, the ratio of metastases to the omentum in the group
of patients who had an omentectomy was 5.9%. It was 9.1% in
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Table 3. The factors determining 2-y disease-free survival and 2-y overall survival in patients with omental metastases.
Univariate analysis

2-year disease-free survival 2-year overall survival
Parameter n/total n % ) n/total n % )
Age <60 5/20 25 0.648 /17 41.2 0.554
>60 6/19 31.6 ' 5/16 31.2 '
Tumor type Endometrioid 7/19 36.8 5/15 33.3
— 0.243 0.741
Non-endometrioid 4/20 20 7/18 38.9
Grade 1 and 2 6/12 50 5/11 45.5
0.044 0.443
3 5/27 18.5 7/22 31.8
Depth of myometrial invasion <1/2 6/12 50 5/10 50
0.044 0.283
=1/2 5/27 18.5 7/23 30.4
Uterine serosal invasion Negative 10/27 37 9/22 40.9
— 0.066 0.443
Positive 1/12 8.3 3/11 27.3
Lymphovascular space invasion Negative 4/7 57.1 0,093 2/5 40 ’
Positive 4/18 22.2 ' 6/15 40
Cervical invasion Negative 7/20 35 9/17 52.9
— 0.333 0.041
Positive 4/19 21.1 3/16 18.8
Preoperative ascites Negative 7/22 31.8 7/19 36.8
— 0.568 0.947
Positive 4/17 23.5 5/14 35.7
Perit 1 cytol Negati 7/12 58.3 7/11 63.6
eritoneal cytology egja. ive / 0.007 / 0.027
Positive 4/26 15.4 5/21 23.8
Adnexal metastasis Negative 4/10 40 3/7 42.9
— 0.336 0.687
Positive 7/29 24.1 9/26 34.6
Other intra-abdominal metastasis® | Negative 8/22 36.4 7/21 33.3
" 0.198 0.632
Positive 3/17 17.6 5/12 41.7
Ty f tect Inf; lic + bi 5/17 29.4 5/16 31.2
ype of omentectomy nfracolic iopsy / 0.883 / 0.554
Total 6/22 27.3 717 41.2
Omental metastasis Microscopic 5/15 33.3 5/14 35.7
; 0.574 0.947
Macroscopic 6/24 25 7/19 36.8
MicOM vs MacIM MicOM 4/10 40 4/10 40
0.336 0.775
MacIM 7/29 24.1 8/23 34.8
L had t N 0/3 0 0/2 0
ymphadenectomy o / 0.258 / 0.270
Yes 11/36 30.6 12/31 38.7
Removed lymph nodes number <45 4/15 26.7 6/14 42.9
0.866 0.506
>45 7/24 29.2 6/19 31.6
Pelvic lymph node metastasis Negative 9/20 45 7/16 43.8
— 0.035 0.552
Positive 2/16 12.5 5/15 33.3
Para-aortic lymph node metastasis | Negative 8/20 40 7/15 46.7
— 0.169 0.379
Positive 3/16 18.8 5/16 31.2
Primary cytoreduction Optimal+Suboptimal 1/8 12.5 2/6 33.3
: 0.268 0.554
Maximal 10/31 32.3 10/17 37
Adj t th Ch th 10/28 35.7 11/22 50
juvant therapy e.mo erapy / 0.492 / 0.293
Radiotherapy 1/5 20 1/5 20
a; Except for omentum, adnexa, and cytology
MicOM: microscopic omental metastasis; MacIM: macroscopic intra-abdominal metastasis (omental and other intra-abdominal metastasis)
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our previous study evaluating mixed-type endometrial carci-
noma (19). Similarly, the ratio of omental metastasis in endo-
metrial cancer was reported between 2.4% and 8.3% (8-15).
Nevertheless, in these studies, omentectomy was performed
as infracolic omentectomy or omental biopsy. Furthermore,
11%-71.4% of the reported omental metastases were microme-
tastases (8-15, 20). It is not possible to say whether there were
microscopic metastases or not in the remaining omentum
after subtotal omentectomy. Therefore, in fact, the reported
ratios related to omental metastases were minimum figures,
and most probably, the ratio of omental metastasis was much
higher than the reported numbers. Hence, the factors determin-
ing omental metastases were not reviewed in this study.

Data related to whether omental metastases could be detected
at a higher ratio with total omentectomy could not be obtained
from the literature. In this study, omental micrometastases was
shown to be detected 5 times more often with total omentec-
tomy (11.3% vs 2.1%, p<0.001). Even if we could detect omental
metastases with total omentectomy at a higher ratio, this may
not demonstrate the real ratio of omental metastasis. The limi-
tation in the pathologic examination is the reason. Detection of
a metastasis of 1 mm in a 33x24 cm omental specimen needs
almost 800 sections in the pathologic examination, and this
seems almost impossible in clinical practice (9). Therefore,
total omentectomy will not solve the problem in the detection
of metastasis in the omentum. In conclusion, one can say that
the detection of omental micrometastases depends on chance.
In endometrial cancer, the surgico-pathologic characteristics of
the patients with omental metastasis have been evaluated in
detail. Nevertheless, the reported data belonged to very small
groups of patients (maximum n:6). In these studies, patients
with omental metastases had high-risk pathologic charac-
teristics at a higher ratio compared to patients of the normal
endometrial cancer population, as expected. In the current
study, high-risk factors were encountered at a high ratio. Almost
half of the patients had nonendometrioid-type tumors, 62.5%
of patients had grade 3 disease, 73% had myometrial invasion
>1/2, 66.7% had adnexal spread, 60.5% had metastases in the
lymph nodes, and 48% had cervical invasion (Table 1). While
43.8% of the patients had intra-abdominal spread other than
the omentum, adnexa, and peritoneal cytology, there was no
patient with extra-abdominal metastases.

We could not reach data in the literature with which we could
compare the survival of patients with omental metastasis in
endometrial cancer and data related to factors determining
survival in these patients. Fujiwara et al. (10) reported that
patients with omental metastasis died in 15 months, since Dilek
et al. (8) reported that patients with microscopic metastasis
died in 36 months and Metindir et al. (12) stated 3-y DFS to be
20% in this patient population. Nevertheless, the number of the
cases reported in these studies was 4, 3, and 4, respectively.
Therefore, it is not possible to get definite data related to the
survival of patients with omental metastasis in endometrial
cancer from these studies. In the current study, 1-y DFS and
2-y DFS were 45.4% and 28.2%, respectively; 1-y OS and 2-y
OS were 71% and 40%, respectively. Positive peritoneal cytol-
ogy was a significant prognostic factor for both 2-yDFS and 2-y
OS. Additionally, depth of myometrial invasion and grade and
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status of pelvic lymph nodes were determining factors for 2-y
DFS, since presence of cervical invasion was predictive for 2-y
OS. Peritoneal cytology is expected to be positive in patients
with intra-abdominal spread, including omental metastases,
whereas in this study, only 68.8% of patients had tumor cells
in the peritoneal fluid. This situation may be explained by the
spread of disease via regional lymphatics.

There was no difference between patients with microscopic
and macroscopic omental metastasis in terms of survival; 2-y
OS was similar for both groups of patients (35.7% vs 36.8%,
respectively). However, 2-y DFS was 16% better in cases where
there was only microscopic omental metastasis compared
to the presence of intra-abdominal macroscopic metastasis
(omental and other intra-abdominal metastases). This ratio for
2-y OS was 5% (Table 3). These differences were statistically
insignificant (p=0.336, p=0.775, respectively).

In the presence of factors that were evaluated in the current
study and that were found to be statistically insignificant, sur-
vival decreased significantly (Table 3). Especially, when the
grade increased; when there was uterine serosal involvement,
lymphovascular space invasion, adnexal spread, or para-aortic
lymph node metastases; and when maximal debulking could
not be achieved and radiotherapy was used as the adjuvant
treatment, survival decreased. These differences were not
statistically significant, since the study group was small and
the factors were distributed disproportionately. Although total
omentectomy was important for detecting omental microme-
tastases according to this study, the type of omentectomy was
not associated with survival in patients with omental metasta-
sis. However, 2-y OS was 10% better in patients who had a total
omentectomy (Table 3).

Survival in the present study may be compared only with the
results of studies analyzing patients with stage IVB endome-
trial cancer. Although stage IVB endometrial cancer includes a
heterogeneous group of patients, age, extra-abdominal spread,
lymph node metastases, adjuvant therapy, grade, cervical inva-
sion, depth of myometrial invasion, performance status of the
patients, and especially aggressive surgery were all reported to
determine survival (20-22). In these studies and in a meta-anal-
ysis evaluating cytoreductive surgery in patients with primary
and recurrent endometrial cancer, extent of surgery was shown
to be the main factor determining survival in patients with stage
IVB endometrial cancer (20-23). In a study by Bristow et al. (21),
patients who had optimal debulking surgery were found to sur-
vive 3 times longer than patients for whom optimal debulking
could not be achieved. The subgroup analysis of the same study
showed that in the optimally debulked group, patients with only
microscopic residual disease survived longer than patients with
gross disease smaller than 1 cm. Ayhan et al. (22) presented
2-y OS as 30% for patients with stage IVB endometrial cancer
for whom 32% maximal debulking and 60% optimal debulking
were achieved. In the current study, in which 83.3% maximal
debulking was achieved, 2-y OS was 40%. In the patients for
whom maximal debulking was achieved, 20% improvement
in 2-y DFS was seen. However, the improvement in 2-y OS was
only 4%. Additionally, the patients for whom maximal or optimal
cytoreduction could not be achieved died within 2 years.
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We thought that it was inappropriate to compare the results of
this study and studies analyzing patients with stage IVB disease
in terms of survival -that is to say, in the current study, there was
a 10% difference in 2-y OS in comparison to the study by Ayhan
et al. (22). This difference may be explained by the difference
in the ratios of maximal debulking, as well as by the inequality
between the patient groups. In the study of Ayhan et al. (22),
there were extra-abdominal metastases in 16%; liver, spleen,
or diaphragmatic spread in 24%; small intestine involvement
in 24%; and large intestine involvement in 19% of the patients.
Omental metastasis was detected in only half of the patients.
As can be seen, tumors were more prevalent in the patient
population in the analysis of Ayhan et al. (22) compared to
the current study, which evaluated only patients with omental
metastasis. It is also inappropriate to compare these results
with the Japanese multi-center study evaluating stage IVB
endometrial cancer. In the study by Eto et al. (20), 248 patients
were analyzed, and only 58% of these patients had omental
metastasis, since 38% had extra-abdominal spread. Eventually,
the patient population of the current study was limited com-
pared to the patients in the studies analyzing cases with stage
IVB endometrial cancer. Consequently, there are no data in the
literature that we can directly compare the results of this study
with in terms of survival.

There is no standard treatment for stage IVB endometrial
cancer with regard to adjuvant therapy. Nevertheless, there
is a consensus on the necessity of systemic treatment, since
disease in this stage should be accepted as systemic. Eto et al.
reported that chemotherapy with or without radiotherapy was
a determining prognostic factor for survival (20). Similar results
were stated in the study of Ayhan et al. (22). In the Gynecologic
Oncology Group study, in which Randall et al. (24) compared
whole abdominal radiotherapy with adriamycin and cispla-
tin combination, survival was shown to improve with chemo-
therapy in advanced-stage endometrial cancer. It was reported
that extra-abdominal recurrence decreased from 19% to 10%
with chemotherapy, since local recurrence increased from 13%
to 18%. In the current study, it was shown that distant recur-
rence decreased with chemotherapy, while central recurrences
increased. Recurrence in the pelvis was observed in 20% of
the patients who took only radiotherapy, since this ratio was
33% for patients who took chemotherapy. On the other hand,
48% of the patients who took chemotherapy and 60% of the
patients who took radiotherapy had extra-abdominal metas-
tases. Additionally, compared to radiotherapy, chemotherapy
improved 2-y DFS and 2-y OS by 16% and 30%, respectively
(Table 3). Nevertheless, these differences were not statistically
significant (p=0.492, p=0.223, respectively).

In conclusion, omental metastasis in endometrial cancer is
most probably more common than reported. We thought that
the omentum should be evaluated surgically in endometrial
carcinoma. However, although total omentectomy has a role in
the detection of omental micrometastases, its effect on survival
in the patients with omental metastasis is not clear. The effect
of total omentectomy on survival in patients with endometrial
carcinoma and especially in patients without high-risk factors
is not known, but it is obvious that it may make a difference.
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It may help to define the stage and to manage the patient,
and additionally, it may provide tumoral debulking of possibly
undiagnosed metastases, even if the metastases could not be
detected with total omentectomy. Nonetheless, it is not real-
istic to suggest total omentectomy or to refuse this procedure
in patients with endometrial cancer according to the results of
this study, evaluating only patients with omental metastasis. In
this patient population, aggressive surgery improved survival,
although it was not statistically significant. The patients with
suboptimal debulking surgery died of disease in 2 years. In
these patients, maximal debulking should be the goal of the
surgery. Similarly, even though the effect of systemic treatment
was statistically insignificant, survival greatly improved with the
administration of chemotherapy. The current study is a retro-
spective study, and although it is the largest series of patients
with omental metastasis in endometrial cancer that has been
analyzed in detail in the literature, it was too small a series to
make definite conclusions in terms of survival. Nevertheless,
omental metastasis is a poor prognostic factor in endometrial
carcinoma, and two-thirds of these patients died at the end
of the second year. Therefore, this patient group is a group in
which new treatment modalities should be developed. Patients
with omental metastases from endometrial cancer should pref-
erably be treated in multi-center studies.
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Comparison of serum maternal adiponectin
concentrations in women with isolated intrauterine
growth retardation and intrauterine growth
retardation concomitant with pre-eclampsia

Bans Biike', Hasan Onur Topcw?, Yaprak Engin-Ustiin?, Nuri Danisman?
!Department of Obstetrics and Gynecology, Ege University Faculty of Medicine, Izmir, Turkey
“Departmertt of Obstetrics and Gynecology, Zekai Tahir Burak Womerr’s Health Education and Research Hospital,
Ankara, Turkey

Objective: The aim of this study was to compare serum maternal adiponectin concentrations in pregnant women with isolated intrauterine
growth retardation (IUGR) and in pregnant women with [UGR concomitant with pre-eclampsia (IUGRcwPE).

Material and Methods: Thirty patients with isolated IUGR (group 1), 20 patients with IUGRcwPE (group 2), and 30 healthy controls (group 3)
between age 18-40 were included into the study. Venous blood samples of those patients were obtained in the starving state. Adiponectin con-
centrations were measured by enzyme-linked immunosorbent assay in serum obtained after centrifugation. To find the differences between the
groups, student t-test and one-way ANOVA statistical methods were used.

Results: There were no differences between the groups in terms of age, body mass index, gestational age, and parity (p>0.05). The values of
amniotic fluid index (p<0.001) and weight gained during pregnancy (p=0.017) were significantly different when compared among the three
groups. The mean concentrations of adiponectin were 94.041 pg/mL in the IUGR group, 55.717 pg/mL in the [IUGRcwPE group, and 51.831 pg/mL
in the control group. Both of the differences between the IUGR and IUGRcwPE groups (p value; <0.05) and IUGR and control groups were statis-
tically significant (p value; <0.001). However, there were no significant differences between the [IUGRcwPE group and control group (p>0.05).

Conclusion: We found that IUGR increased maternal serum adiponectin concentrations; however, this rise does not occur in pregnant women
with [UGRcwPE. (J Turk Ger Gynecol Assoc 2014; 15: 173-6)
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Introduction curves (7). Pre-eclampsia refers to the new onset of hyperten-

sion and proteinuria after 20 weeks of gestation in a previous-
Adiponectin, which was first isolated from adipose tissue by ¥ normoten‘sive woman (8). Adiponectin.r eceptors are found
Maeda et al. (1) in 1996, has become a mysterious and inter- abundantly in placenta (9). In many studies, maternal serum
esting substance since its first description. It has been thought Zdlponelcltln Concentrat}?]ns We;e COEStE_mt ?r defcreased
to inhibit vascular inflammation, improve insulin sensitivity, u'rmg t (? pregnancy.' e unchanged situation o s§rum
and have antiatherogenic effects (2) adiponectin concentrations were commented on as an inde-
Some clinical studies showed an association between serum pendent protective reflex against increased insulin resistance
adiponectin concentration and obesity (3-5). A low level of (10-13); however, the decreased adiponectin concentrations

. ; . . were explained by the decreased insulin sensitivity during
plasma adiponectin concentrations in obese humans and a

- ) ) . ) pregnancy (14, 15). A decline in maternal serum adiponectin
positive correlation between adiponectin concentrations and .o centrations in IUGR and reduced plasma adiponectin

insulin sensitivity were shown in another study (6). concentrations were shown in past studies (16, 17).
Intrauterine growth retardation (IUGR) is described as a fetus Here, we conducted this present study to compare serum
whose weight is less than expected based on gestational age  adiponectin concentrations in women with isolated IUGR
and sex, as determined by population standards; frequently and in women with I[UGR concomitant with pre-eclampsia
chosen cut-off points are below the 10" percentile on these (IUGRcwPE).
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Material and Methods

This case-control study was conducted at Zekai Tahir Burak
Women’s Health Education and Research Hospital in Ankara,
Turkey. A total of 80 pregnant women, ages 18 to 40 years, and
ones who had more than 28 gestational weeks were enrolled
into the study. The pregnant women were classified as having
isolated IUGR, IUGRcwPE, and healthy controls. The first group
consisted of 30 pregnant women with isolated IUGR, the sec-
ond group consisted of 20 pregnant women with IUGRcwPE,
and the control group consisted of 30 healthy pregnant women.
The exclusion criteria were maternal systemic illness, multi-
fetus pregnancies, structural or chromosomal anomalies, and
smoking pregnant women. The study was approved by the
ethical committee and institutional review board of Zekai Tahir
Burak Women’s Health Education and Research Hospital, and
written informed consent was obtained from each participant.
Gestational age (weeks) was assessed by ultrasound examina-
tion (Logiq 200 PRO Ultrasound Device; GE Medical Systems,
Milwaukee, USA) or according to the last menstrual period, or
both. The pregnant women who had estimated fetal weights
according to the Hadlock Formula (18) that were below the
10th percentile for gestational age formed the isolated IUGR
group. The pregnant women who had IUGR and pre-eclampsia
formed the IUGRcwPE group. The pregnant women who had
estimated fetal weights according to the Hadlock formula (18)
that were at or above the 10th percentile formed the control
group. The diagnosis of pre-eclampsia was corrected with the
new onset of hypertension and proteinuria after 20 weeks of
gestation in a previously normotensive woman.

Fasting blood samples were obtained from the antecubital
vein in the third trimester. The samples were centrifuged for 10
minutes at 4000 revolutions per minute and then were stored at
-80°C. Plasma adiponectin concentrations were measured by
using the human adiponectin ACRP30 ELISA kit (EZHADP-61K;
Merck Millipore, Massachusetts, USA).

Statistical analysis was performed using Statistical Package
for Social Sciences version 14.0 (SPSS; Chicago, IL, USA).
The descriptive statistical methods (mean, standard devia-
tion, median) and the comparison of quantitative data were
performed using student’s t-test and one-way ANOVA. The
confidence interval was 95%, and p<0.05 was considered a
statistically significant difference among the groups.

Results

The descriptive characteristics of the women are shown in
Table 1. There was no significant difference among the groups
in terms of maternal age, gravidity, parity, miscarriage, body
mass index (BMI), and gestational age (p>0.05).

The median of the ultrasonography measurement of abdominal
circumference of the fetuses was 31.6+3.22 weeks in the [IUGR
group, 28.7+2.92 weeks in the IUGRcwPE group, and 35.19+3.3
weeks in the control group (p<0.0001). The mean of the amni-
otic fluid index (AFI) was 52.1 cm in the IUGR group, 39.3 cm
in the IUGRcwPE group, and 108.6 cm in the control group.
The differences among the groups were statistically significant
(p<0.001). The mean of the BMI among the groups was not
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Table 1. The characteristics of the study population

IUGR IUGR+PE Control P

n=30 n=20 n=30 values
Age (year) 27235981 | 26.45%5.196 | 26.58+4.726 | 0.852
Gravidity 2.20=1.186 2.16%1.522 2.04%+1.183 | 0.892
Parity 1.03x1.098 0841214 | 0.69+0.884 | 0.487
Systolic Blood 112.1+49 15613 111.7£73 |<0.001
Pressure
(mm Hg)
Diastolic Blood | 71.21+2.9 100.4+8.44 725%5.1 [<0.001
Pressure
(mm Hg)
Proteinuria 37.87+24.726 2372533 33.67+22.2 |<0.001
(g/day)
BMI (kg/m?) 29.0+1.531 29.573+393 | 29.133%£2.145| 0.731
Miscarriage 0.23+0.504 0.28+0.575 0.31+0.679 | 0.893
*Gestational 35.743x3.077 | 33.895+1.766 | 35.269+3.018 | 0.710
age (weeks)
PAC 31.6£3.22 28.7£292 35.19+£33 |<0.001
measurement
(weeks)
Adiponectin 94.041£68.254 | 55.717+£23.915 | 51.831+43.643| 0.004
(pg/mL)
AFI (cm) 39.3+184 52.1£24.6 108.6+53.2 |<0.001
Weight Gain 9.19+4.53 10.2+2.6 12.23+6.34 | 0.017
(kg)
BMI: body mass index; AC: abdominal circumference; AFI: amniotic fluid index;
IUGR: intrauterine growth retardation
*: calculated according to the last menstruation period or first trimester ultraso-
nography
b: the median of the ultrasonography measurement of abdominal circumference,
p<0.05 is significant.
Values are given as mean=SD.

statistically significant (p=0.731); however, the weight gain was
9.19%£4.53 kg in the IUGR group, 10.2+2.6 kg in the [IUGRcwPE
group, and 12.23+6.34 kg in the control group. The differences
of weight gain between the IUGR and control groups were sta-
tistically significant (p=0.017).

The mean concentrations of adiponectin were 94.041 pg/
mL in the IUGR group, 55.717 pg/mL in the [IUGRcwPE group,
and 51.831 pg/mL in the control group (Figure 1). The level of
adiponectin concentrations was significantly higher in women
with IUGR than in the IUGRcwPE and control groups (p<0.05
and p<0.001, respectively). However, there were no significant
differences among the [IUGRcwPE and control groups (p>0.05).
There was no statistically significant correlation between the
serum maternal adiponectin levels and age, BMI, and gesta-
tional age (Table 2).

Discussion

In the current study, we analyzed the prognostic role of mater-
nal serum adiponectin concentrations in IUGR and IUGRcwPE.



J Turk Ger Gynecol Assoc 2014; 15: 173-6

1201 s %

1004
T 80 -
3
—
R
g 601 _ .
5 1
S o0 | T
<

201

0 L] LI L]
(pg/mL) Control IUGR [UGRcPE

* <0.05; **: <0.001

Figure 1. The adiponectin concentrations of the groups

Table 2. Correlation between serum maternal adiponectin
levels and clinical parameters

Age BMI Gestational Age
r P r P r P
Adiponectin |-0.104 | 0.713 | 0.072 | 0.799 | 0.342 0.728

R: Pearson correlation coefficient; BMI: body mass index
p<0.05 is significant.

A total of 80 pregnant women were included into the study; of
all women, 30 (37.5%) were in the IUGR group, 20 (25%) were
in the IUGRcwPE group, and 30 (37.5%) were in the control
group. We found that adiponectin concentrations were statisti-
cally significantly higher in the IUGR group when compared
with the [IUGRcwPE and control groups.

Adiponectin is a substance that is produced in adipose tissue
and released into the bloodstream and has angiogenic, athero-
sclerotic, insulin-sensitizing, and anti-inflammatory properties
(19). In the absence of adiponectin, impaired trophoblastic
invasion, endothelial damage, increased insulin resistance, and
increased atherosclerosis may present, as seen in pre-eclamp-
sia (19). Contrary to our study, Ramsay et al. (20) showed
an increase in adiponectin concentrations in pre-eclamptic
women. In two other studies designed by Naruse et al. (19)
and Lu et al. (21), adiponectin concentrations were found to be
higher in pre-eclamptic pregnant women than normotensive
pregnant women. They suggested that endothelial damage
may cause elevated adiponectin concentrations. Jarvenpaa
et al. (22) studied the adiponectin and adiponectin receptor
genes from placental tissue from pre-eclamptic women by
polymerase chain reaction (PCR) method and observed a
decrease in adiponectin and adiponectin receptor genes and
an increase in apoptosis. An association between low adipo-
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nectin concentrations and pre-eclampsia was shown in another
study, and the researchers suggested that low adiponectin con-
centrations may be a predictive marker of the etiopathogenesis
of pre-eclampsia (23). In our study, we found similar serum
maternal adiponectin concentrations in the IUGRcwPE and
control groups.

Some studies (24, 25) reported a positive correlation between
IUGR and elevated serum maternal adiponectin concentra-
tions, similar to our study. Fasshauer et al. (26) reported an
association between impaired uterine perfusion and increased
serum maternal adiponectin concentrations due to endothelial
damage. On the other hand, Savvidou et al. (27) reported no
association between serum maternal adiponectin concentra-
tions in the middle trimester in women who had IUGR. In a
study, adiponectin and leptin concentrations were studied from
maternal blood before delivery in umbilical cords in women
with IUGR, and it found a decline in adiponectin concentra-
tions and revealed this condition with chronic stress, as in
IUGR pathogenesis (16). Street et al. (28) found lower adipo-
nectin concentrations in umbilical cord blood samples in IUGR
when compared with a control group and commented that the
decline was suppression of adiponectin synthase by chronic
inflammation. A recent study by Valdes et al. (29) reported that
maternal serum adiponectin concentrations were not use-
ful in predicting subsequent development of IUGR; however,
maternal adiponectin concentrations were higher in pregnant
women during the first trimester who developed IUGR later.
In our study, we found higher maternal adiponectin concen-
trations in the isolated IUGR group when compared with the
IUGRcwPE and control groups.

In conclusion, we detected high maternal serum adiponectin
concentrations in isolated IUGR and unchanged adiponectin
concentrations in IUGRcwPE. This situation may be explained
by the compensatory protective effect of adiponectin in preg-
nancy with IUGR, and we think that this compensatory mecha-
nism has become insufficient when pre-eclampsia occurs.
Further studies that involve more participants are required to
understand the role of adiponectin in IUGR and IUGRcwPE.
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Ovarian cystectomy in endometriomas:
Combined approach

Cihat Unlii', Gazi Yildinim?
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Endometrioma is one of the most frequent adnexal masses in the premenopausal population, but the recommended treatment is still a subject
of debate. Medical therapy is inefficient and can not be recommended in the management of ovarian endometriomas. The general consensus
is that ovarian endometriomas larger than 4 cm should be removed, both to reduce pain and to improve spontaneous conception rates. The
removal of ovarian endometriomas can be difficult, as the capsule is often densely adherent. While the surgical treatment of choice is surgical
laparoscopy, for conservative treatment, the preferred method is modified combined cystectomy. Cystectomy can be destructive for the ovary,
whereas ablation may be incomplete, with a greater risk of recurrence. To the best of our knowledge, the modified combined technique seems
to be more efficient in the treatment of endometriomas. (J Turk Ger Gynecol Assoc 2014; 15: 177-89)
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Introduction

The ovaries are a common site for endometriosis.
Endometrioma is one of the most frequent adnexal masses
in the premenopausal population (Figure 1). Although endo-
metrioma is the most frequent ovarian mass that is encoun-
tered by gynecologists, there are still controversies on its
pathogenesis, risk of malignant transformation, modalities of
treatment, and effect on fertility.

Laparoscopy is extremely useful in the diagnosis and treat-
ment of endometriomas. The purpose of this chapter is to
highlight the steps and tips of the surgical removal of endo-
metriomas by combined approach.

Diagnosis

The definitive diagnosis of the endometriosis is made by
visualizing lesions during surgery and obtaining histological
confirmation. Transvaginal sonography has been found to be a
good test for assessing the severity of pelvic endometriosis. The
morphology of ovarian endometriomas in the ultrasonography
examination reveals a round, homogenous, hypoechoic cyst
with or without internal septa and with poor vascularization of
the cyst wall. Diffuse low-level internal echoes occur in 95% of
endometriomas. Endometriomas are usually adherent to the
pelvic side wall. This immobility is a useful diagnostic indicator.
Levels of serum and other concentrations of hormones may
eventually be categorized, such that they provide prognostic
and/or treatment capabilities for patients with endome-

triomas. Lower anti-mullerian hormone serum levels and
an association with the severity were found in women with
endometriosis. This information might be useful in patients,
especially those with severe endometriosis undergoing
controlled ovarian stimulation (1). Putative serum markers
(monocyte chemoattractant protein 1, migration inhibitory
factor, leptin, and CA-125) improved their diagnostic capabil-
ity to 73% of patients, with 94% overall accuracy (2).

A new marker, HE4 (human epididymis secretory protein-4),
couldbe usedinthe differential diagnosis of endometriosis cyst.
Human epididymal secretory protein E4 is a new promising
biomarker for ovarian cancer. The combination of HE4 and
CA 125 assay could discriminate ovarian endometriosis cysts
from malignant ovarian tumors effectively (3). The advantage
of HE4 over CA125 is mainly in the detection of borderline
ovarian tumors and early-stage epithelial ovarian and tubal
cancers (4). A normal HE4 value in this situation would imply
the differential diagnosis of a benign endometrioma rather
than ovarian cancer, and this patient could therefore be
operated on laparoscopically by a gynecologist. Both markers
showed similar diagnostic performance in the detection
of epithelial ovarian cancer at clinically defined thresholds
(CA125 35 U/mL; HE4 70 pM), but HE4 was not elevated in
endometriosis (5). An analysis of serum HE4 concentrations
together with a tumor marker, CA125, in serum samples
of women diagnosed with various types of endometriosis,
endometrial cancer, or ovarian cancer and in samples from
healthy controls has been released (6). Based on this study,
the mean serum concentration of HE4 was significantly
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Figure 1. a-c. Ovarian endometriomas. Small endometrioma (a), large endometrioma and ovarian implants of endometriosis (b), bilateral
endometrioma, kissing ovaries (c)

higher in serum samples of patients with both endometrial
(99.2 pM, p<0.001) and ovarian (1125.4 pM, p<0.001) cancer
but not with ovarian endometriomas (46.0 pM) or other
types of endometriosis (45.5 pM) as compared with healthy
controls (40.5 pM). Serum CA125 concentrations were elevated
in patients with ovarian cancer, advanced endometriosis
with peritoneal or deep lesions, or ovarian endometriomas.
Taken together, it can be postulated that measuring both HE4
and CAI125 serum concentrations increases the accuracy of
ovarian cancer diagnosis and provides valuable information
to discriminate ovarian tumors from ovarian endometriotic
cysts. Serum HE4 concentration is a valuable marker to better
distinguish patients with ovarian malignancies from those
suffering from benign ovarian endometriotic cysts.

However, the different diagnostic modalities that have been
discussed demonstrate that there are many candidates but no
good non-invasive tests to replace laparoscopic visualization for
diagnosis and staging, preferably with histologic confirmation.
Laparoscopy has the advantage of allowing simultaneous diag-
nosis, staging, and treatment of ovarian endometriosis.

Laparoscopy for Endometriomas

Indications for Surgery

Five specific complications may be associated with the non-
surgical approach: 1) risk of causing rupture of the endome-
trioma and/or the development of a pelvic abscess, 2) missing
an occult early-stage malignancy, 3) difficulties during oocyte
retrieval, 4) follicular fluid contamination with endometrioma
content, and 5) progression of endometriosis (7).
Endometriosis is shown to increase the risk of certain subtypes
of ovarian cancer, such as endometrioid and clear-cell carci-
nomas (8). There are data indicating that 40% of endometrioid
ovarian carcinomas and 50% of clear-cell ovarian carcinomas
are associated with endometriosis. Both endometrioid and
clear-cell carcinomas are thought to arise, at least partly, from
endometriosis. Similar pathophysiological mechanisms may be
involved in the progression of endometriosis, as well as in its
transformation into ovarian neoplasia (9). Expectant manage-
ment without a tissue diagnosis does not exclude the possibility
of malignancy, particularly in older woman.

Table 1. Surgical decision for the endometriomas before
IVF treatment

Favors
Favors expectant
surgery management
Previous interventions for | None >1
endometriosis
Ovarian reserve Intact Damaged
Pain symptoms Present Absent
Location Unilateral disease | Bilateral disease
Sonographic feature of Present Absent
malignancy
Growth Rapid growth Stable
IVF: in vitro fertilization

The recommended treatment is still a subject of debate.
Management of endometrioma before in vitro fertilization (IVF)
remains controversial. The clinical variables to be considered
when deciding whether to perform surgery or not in women
with endometriomas selected for IVF are listed in Table 1 (modi-
fied from reference 10). However, medical treatment for the
endometrioma does not improve fertility. Surgical treatment
is effective in the treatment of pain and fertility, particularly for
women with more severe endometriosis. It improves pelvic pain
and deep dyspareunia. Draining the endometrioma or partially
resecting its wall is inadequate, because the endometrial tissue
lining the cyst can remain functional and may cause the symp-
toms to recur. Cystectomy of ovarian endometriomas improves
spontaneous pregnancy rates and reduces pain. In addition, it
may improve the response to in vitro fertilization (IVF). It has
been shown that laparoscopic cystectomy for ovarian endometri-
omas >4 cm in diameter improves fertility compared to drainage
and coagulation (11). Drawbacks of surgery include postopera-
tive adhesion formation and incomplete removal of the disease.
Laparoscopy has the advantage of allowing simultaneous diag-
nosis, staging, and treatment of ovarian endometriosis. The main
surgical procedures for treatment of endometrioma include
ultrasound-guided or laparoscopy-guided aspiration, laparoscop-
ic surgery by means of cystectomy or fenestration and coagula-
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Figure 2. a, b. Laparoscopic aspiration of the endometrioma cyst. Hemosiderin staining on the ovary clued about endometrioma (a), aspiration (b)

Table 2. Surgical procedures for the endometriomas

Conservative treatment
* Transvaginal Ultrasonography-Guided Aspiration (TUGA)
* Laparoscopic Aspiration
* Fenestration and Ablation (Fulguration or Vaporization)
* Total Cystectomy
* Cystectomy with Combined Technique
Radical treatment

* Salpingo-Oophorectomy

TUGA: Transvaginal Ultrasonography-Guided Aspiration

tion, radical-treatment ovariectomy or adnexectomy, and treat-
ment by laparotomy (Table 2 (modified from reference 12)).

Surgical Technique

A general consensus is that ovarian endometriomas larger
than 4 cm should be removed, both to reduce pain and to
improve spontaneous conception rates. The presence of small
endometriomas (2-4 cm) does not reduce the success of in
vitro fertilization (IVF) treatment (13). However, all decisions
to operate a cyst beyond 3 or 4 cm are arbitrary, as there is no
evidence to support one or the other (10). Surgeons should
bear in mind that if all healthy growing follicles may be reached
without damaging the endometrioma, a cyst over 4 or even
5 cm does not require surgery in asymptomatic patients;
however, smaller cysts that hide growing follicles, especially
when the ovary is fixed, may require intervention.

The goal of operative treatment of endometriosis is to remove
all implants, resect adhesions, relieve pain, reduce the risk
of recurrence and postoperative adhesions, and restore the
involved organs to a normal anatomic and physiologic con-
dition. This goal may be achieved by using various surgical
instruments (scissors, harmonic scalpel, lasers...) and a variety
of techniques (laparoscopy, laparotomy, combined endos-

copy, and mini-laparotomy). But, to the best of our knowledge,
endometriomas must be treated by laparoscopy. Laparoscopic
cystectomy remains a first-line choice for the conservative
treatment of endometriotic cysts.

Laparoscopy for endometrioma is performed through an intra-
umbilical incision and two or three lower abdominal incisions.
Usually, 5-mm bipolar and unipolar scissors and graspers with
suction-irrigation systems are enough to complete the surgical
procedure. Irrigation is performed by lactated Ringer’s solution.
Hemostasis is achieved with bipolar coagulation, laser ablation,
or new commercially available hemostatic sealant agents.

The procedure begins with laparoscopic inspection of the
pelvic anatomy and systemic mapping of the endometriotic
lesions. Inspection of the pelvis should be carried out in a logi-
cal and systematic way. The liver and diaphragms are inspected
to look for endometriotic implants or perihepatic adhesions.
Inspect the utero-vesical fold, and lift the uterus forward into
anteversion. Move the bowel out of the pouch of Douglas. Fluid
in the pouch should be aspirated to ensure that implants are
not missed. Inspect both tubes and ovaries. Deep, infiltrating
endometriotic implants are often palpated and then visualized.
This can be done with a blunt probe or graspers through the
second port. Laparoscopy for endometrioma, like surgery for
adnexal masses, is started with peritoneal washing for cytology
and inspection of the pelvis and intra-abdominal viscera for any
type of lesion, like implants or adhesions.

After inspection of the intra-abdominal area and obtaining
peritoneal washing, the first step of the surgery is mobiliza-
tion of the ovaries. The utero-ovarian ligament is taken with a
5-mm atraumatic grasper. Lysis of the adhesions is performed
with the use of sharp dissection to fully mobilize the ovaries.
Adhesiolysis may be performed using hydrodissection, scissors,
CO, laser, or atraumatic forceps. Before cutting the handling
tissue, it is important to mobilize and identify the relevant
anatomical structures. Mechanical dissection with forceps
and hydrodissection is not associated with any thermal effect;
therefore, this technique should be preferred. The removal of
ovarian endometriomas can be difficult, as the capsule is often
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densely adherent. Large endometriomas are typically adherent
to the back of the uterus or broad ligament or ovarian fossa.
Adhesiolysis often results in opening of the cyst and leaking of
the ‘chocolate’ content (Figure 2). In most cases, the cyst is rup-
tured during mobilization of the ovary, which requires the liquid
to be aspirated immediately to prevent pelvic contamination.
Meticulous suction and irrigation are performed to remove this
spillage. The perception is that copious irrigation and suction
of released endometrioma content reduce adhesion forma-
tion; however, there is a lack of clinical literature to evaluate
this supposition. An interesting animal study has shown human
endometrioma fluid exposure in the peritoneal cavity of rabbits
is not associated with adhesion formation. In this study, instilla-
tion of endometrioma fluid, followed by copious saline lavage,
is strongly associated with adhesion formation (14). A possible
explanation for the higher mean clinical adhesion scores in the
lavage group is that the saline lavage itself served to spread the
endometrioma fluid more effectively in the abdominal cavity,
thereby increasing the distribution of tissue contact and poten-
tial for adhesions compared to local spillage. Another possibility
is that the process of lavage mechanically irritates the peritoneal
cavity and thereby causes adhesions by local tissue damage by
the suction instrument. There is some evidence that peritoneal
irrigation with lactated Ringer’s solution is superior to irrigation
with normal saline and that lactated Ringer’s solution irrigation
is protective against adhesions in both rat and rabbit models.
After freeing the ovary, an incision is made to the ovarian
cortex with either scissors or a monopolar hook device. CO,
laser can be used for this purpose. The incision should be in
the free surface of the ovary and, when it is possible, on the
anti-mesenteric surface and the most distant possible port
from the fimbria. Then, the cyst cavity is repeatedly irrigated
with a suction-irrigation tube. After cleansing the cyst content,
the laparoscope is proceeded to inspect inside of the cyst wall
to rule out suspicious malignant lesions, such as vegetations,
papillary masses, or solid projections.

It has been known that surgical resection of endometriomas,
either by laparotomy or laparoscopy, is equally effective in erad-
icating endometriosis; however, if resection of endometriomas
is not sufficiently radical, the risk of recurrence is high.

Fenestration and Ablation (Fulguration or Vaporization)
Endometrial implants or endometriomas less than 2 cm in
diameter are coagulated, laser-ablated, or excised using scis-
sors, biopsy forceps, laser, or electrodes. For successful eradi-
cations, all visible lesions and scars must be removed from
the ovarian surface. A major problem with laparoscopic cyst
drainage is a high risk of recurrence of about 80% to 100% (15).
Nowadays, it is accepted that simple aspiration by laparoscopy
should not be used to treat endometrioma.

An alternative method is to perform laparoscopic cyst fenestra-
tion and ablation of the cyst capsule. Any co-existing endometri-
osis should also be treated. This has been shown to significantly
improve pelvic pain, with a very high patient satisfaction rating.
Fenestration and ablation or laser vaporization of endometrio-
mas without excision of the pseudocapsule is associated with a
significantly increased risk of cyst recurrence.

Alborzi et al. (16) found that laparoscopic ovarian cystectomy
was associated with better outcomes in pregnancy rates and
relief of pain than fenestration and coagulation of endometrio-
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mas and had a lower rate of reoperation, even in larger cysts. As
a result, they recommend that cystectomy of endometriomas is
a better option than fenestration and coagulation, especially in
patients with infertility and pelvic pain. Laparoscopic stripping
of ovarian endometriomas as an intervention to improve fertil-
ity is a widespread clinical practice, not only to improve natural
fertility but also to improve IVF outcomes. This surgical strategy
is used, because older studies suggested that patients with
ovarian endometriosis had poorer IVF outcomes than women
with other infertility causes, and some data suggest that spon-
taneous fecundity may improve after laparoscopic cystectomy.
In our practice, we usually do not prefer fenestration, aspira-
tion, and ablation. Laparoscopic cystectomy remains the first-
line choice for conservative treatment of endometriotic cysts.
But, as it has been told: there is no disease, there is a patient.
The treatment should be individualized, based on operative
findings and on date conditions.

Total Cystectomy

The surgical technique of ovarian cyst excision by laparoscopy
differs from traditional surgery performed by laparotomy. In
laparoscopy, most surgeons perform a stripping technique, in
which two atraumatic grasping forceps are used to pull the
cyst wall and the normal ovarian parenchyma in opposite
directions, thus developing the cleavage plane. After excision of
the cyst wall, hemostasis is achieved by using bipolar forceps
or CO, laser. The residual ovarian tissue is not sutured, and
the ovarian edges are left to heal by secondary intention. In
contrast, in laparotomy, the cleavage plane is developed by
using microsurgical techniques and instruments.

After identifying the correct plane (Figure 3), bimanual opposite
traction with two -mm grasping forceps (atraumatic one for the
handling of the ovarian cortex) is performed to strip the cyst
wall from the inner surface of the ovarian tissue (Figure 4). This
step is usually difficult compared to functional cyst stripping.
When necessary, scissors, bipolar, or laser can be utilized for
the stripping step. Another method involves hydrodissection of
the plane between the cyst wall and the ovarian stroma (17).
The cyst wall is removed by grasping its base with laparoscopic
forceps and peeling it from the ovarian stroma. If stripping
of the capsule is incomplete or difficult to accomplish, the
residual part must be eradicated by electrocoagulation or laser
application. During the stripping procedure, meticulous and
highly selective coagulation is required.

After removing the cyst wall from the ovary, the bed of the cyst
is inspected carefully to visualize the bleeders and to coagulate
them with bipolar coagulation (Figure 5), holding the ovary
with an atraumatic forceps and visualizing each bleeding site
by dripping saline on the base of the cyst. After total stripping,
in some cases, annoying bleeding may occur in the bed of the
cyst. It should be noted that prompt coagulation can cause
diminished ovarian reserve. Especially in this area, monopolar
coagulation should be avoided. Careful inspection with a suc-
tion and irrigation tube can show the exact point of the bleed-
ers. Only this area should be grasped and coagulated in a low-
setting voltage with bipolar forceps.



J Turk Ger Gynecol Assoc 2014; 15: 177-89

Unlii and Yildinm
Ovarian cystectomy: Combined approach 1 81

N #

—

Figure 3. a, b. A needle electrode is used to identify and create a correct cleavage plane between the cyst wall and ovarian cortex

Canis et al. (18) and Marconi et al. (19) found no effect on ovar-
ian response in IVF after cystectomy. But, there are many other
trials that indicate that cystectomy has a bad influence in the
subsequent ovarian responsiveness. As Hart et al. concluded,
excisional surgery of endometriomas results in a more favor-
able outcome than drainage and ablation in terms of recur-
rence, pain symptoms, subsequent spontaneous pregnancy in
previously subfertile women, and ovarian response to stimula-
tion (20). But, Muzii et al. (21) showed that recognizable ovarian
tissue was inadvertently excised together with the endometri-
otic cyst wall in most cases during stripping for endometrioma
excision. Close to the ovarian hilus, ovarian tissue that was
removed along the endometrioma wall contained primordial,
primary, and secondary follicles in 69% of cases. Away from the
hilus, no follicles or only primordial follicles were found in 60%
of specimens. There is obviously an absence of a clear plane of
cleavage close to the ovarian hilus. However, it has been pub-
lished by the same group that the ovarian tissue adjacent to the
endometrioma wall differs morphologically from normal ovar-
ian tissue; it never shows the follicular pattern that is observed
in normal ovaries (22).

In experienced hands, laparoscopic stripping of endometriomas
appears to be a technique that does not significantly damage
the ovarian tissue. On the contrary, several studies have
demonstrated a reduced follicular response after total
cystectomy. Nargund et al. showed that, in cycles with ovulation
induction after cystectomy, revealed less follicular count in
the ovary that underwent surgical excision (23). Ho et al.
concluded that surgery for ovarian endometriomas induces a
poor ovarian response to controlled ovarian hyperstimulation
(24). Laparoscopic cystectomy has been questioned with
respect to damage to the operated ovary.

Because of these negative effects, a new technique is required
to remove endometrioma without damage to the ovarian tissue
with a low subsequent recurrence rate. A modified combined
technique for the removal of endometrioma seems to achieve
this issue.

Modified Combined Technique vs Total Cystectomy
Preservation of the vascular blood supply to the ovary is impor-
tant. A proper blood supply is vital for the preservation of ovar-
ian volume and antral follicular counts. Meticulous surgical
techniques avoiding the compromise of ovarian blood supply
and healthy ovarian tissue are mandatory, but still, it can be
postulated that there are two main risks associated with the
surgical treatment of endometriomas: the risk of excessive sur-
gery (removal or destruction of normal ovarian cortex together
with the endometrioma) and the risk of incomplete surgery
(with subsequent early recurrence of endometriomas) (25).
To overcome these problems, Donnez et al. described a new
mixed technique for the laparoscopic management of endo-
metriomas (26). They defined their technique as follows. The
endometrial cyst is opened and washed out with irrigation fluid.
After identifying the plane of cleavage between the cyst wall
and ovarian tissue by applying opposite bimanual traction and
counter-traction with two grasping forceps, providing strong but
nontraumatic force, the inner lining of the cyst is stripped from
the normal ovarian tissue. If the excision provokes bleeding or
if the plane of cleavage is not clearly visible, the cystectomy is
stopped because of the risk of removing normal ovarian tissue
containing primordial, primary, and secondary follicles along
with the endometrioma. They claimed that when approaching
the hilus, where the ovarian tissue is more functional and the
plane of cleavage is less visible, resection of the dissected tis-
sue (partial cystectomy) is performed. Then, after this first step
(partial cystectomy), CO2 laser is used to vaporize the remain-
ing 10%-20% of the endometrioma close to the hilus. They do
not close the ovary after the operation.

Based on these sights, we developed our modified combined
technique (Figure 6). In this technique, after initial inspection
and peritoneal cytology, obtained with washing of the peritone-
al cavity, adhesiolysis is performed. The ovary is released from
the attachments, and pelvic anatomical restoration is obtained.
The endometrial cyst is opened with a fine-tip electrode with a
low power setting (30 watts). The cyst content is irrigated and
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Figure 4. a-d. Cyst wall grasped with either traumatic or atraumatic forceps and ovarian cortex handled all the time with the atraumatic one. Counter-
traction for the stripping (a-c). Total cystectomy (d)

aspirated to prevent spillage into the pelvis. The true cleavage
plane is found as described earlier.

The cyst wall and the ovarian cortex are grasped, and gentle
traction and countertraction are applied for the stripping of the
cyst wall from its bed. The traction is ceased when reaching
the hilus. This area looks pale due to fibrotic tissue. Forcing the
traction can cause bleeding easily in this area. To avoid damage
to the ovary, we do not proceed with stripping after this step.
Till here, the stripping technique allows removal of 80%-90% of
the cyst. Then, the cyst wall is coagulated with bipolar forceps
(40 watts) around this area. In contrast to total cystectomy,
coagulation of the cyst wall in the combined technique protects
the ovarian tissue from heat damage. Then, the coagulated
cyst wall is incised, and cystectomy is achieved. Care must be
taken to cauterize all of the residual cyst wall to avoid recur-
rence. The coagulation of the cyst wall prevents small bleeding
and protects patients from diminished ovarian reserve. At the
end of the procedure, the ovary is not sutured. We know that

stretching of the ovarian cortex does not seem to be associated
with morphologic alterations. Electrosurgical coagulation of
the remaining parenchyma after excision of the cyst wall may
cause further damage to the ovarian tissue. However, when
appropriate techniques are used, small vessels may be iden-
tified and coagulated with bipolar forceps that, under these
circumstances, may limit thermal damage to less than 0.2 mm
(27). But, there is still a small risk for heat injury. In the com-
bined technique, even if the heat spreads, it still projects onto
the capsule (Figure 7). This thermal spreading only prevents
recurrence, as it does not proceed from the cyst wall to the
ovarian cortex or hilus.

To reduce the probability of ovarian tissue damage, hemostatic
agents can be used for the hemostasis of the cyst bed.
Fibrin sealant is an excellent agent to use for sealing small
bleeders. We generally use the PerClot system (Figure 8). This
is a medical device composed of absorbable modified polymer
(AMP) particles and delivery applicators. AMP particles are
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Figure 5. a-d. After total stripping, sometimes meticulous hemostasis is needed. Prompt coagulation can cause diminished ovarian reserve

biocompatible and non-pyrogenic and derived from purified
plant starch (SMI-Starch Medical Inc., San Jose, California,
USA). Some products, like Tisseel, distributed in the United
States by Baxter Healthcare Corp. (Glendale, California, USA);
Crosseal (the American Red Cross, OMRIX biopharmaceuticals
Ltd., Kiryat Ono, Israel); and FLOSEAL (Baxter’s BioScience-
Glendale, California, USA) can be used.

The endometriotic cyst wall is removed from a 5 mm trocar if
it is small in size (Figure 9). The surgeon draws the tissue into
the port sleeve using gentle rotation and opens the flapper
valve as the specimen is withdrawn. If there is any suspicion
for a malignancy or a great mass that can not be extracted from
small-sized trocar, then an endobag can be used (Figure 10).
Endobags usually need a 10 mm or 12 mm trocar. There are
two options: either to replace one of the ancillary 5 mm ports to
the 10 mm trocar or to use a 5 mm telescope. The 5 mm scope
is introduced from one of the pelvic ancillary trocars, and the
endobag is introduced to the abdomen from the umbilical port.
For slightly larger benign specimens, the 10-12 mm umbilical

sleeve is often adequate for tissue removal. If the surgeon is not
using an operative (10 mm) laparoscope, a 5 mm laparoscope
may be introduced through one of the lateral ports, and the
tissue is recovered with a grasping forceps under direct vision
using either of the techniques above. If there is no 5 mm scope
under the hands, then our technique can be applied for tissue
retrieval (Figure 11). A traumatic grasper is introduced through
the ancillary port, and the scope proceeds from the umbilical
port. The grasped tissue follows the tip of the scope, and with
gradual pulling back of the scope, the tissue is proceeded to the
lumen of the umbilical port. Whenever the scope is taken back
from the port, the grasper is promoted in the umbilical port,
and the tissue is taken out. Once removed from the abdominal
cavity, the cyst has to be sent for histopathological examination.
Intra-abdominal adhesions lead to significant morbidity.
Unfortunately, pelvic surgery for endometriosis has been associ-
ated with high rates of adhesion formation and reformation (29).
After laparoscopic endometriosis surgery, the odds of adhesion
formation range from 80% to 100% (30). The high incidence
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Figure 6. a-l. Modified combined technique for the removal of endometrioma. Cleavage plane is revealed with a fine-tip needle electrode (a, b). Coun-
tertraction is accomplished to strip the cyst wall from the ovarian cortex (cf). When the base of the cyst is reached, a white plane is seen (g). With more
traction, the tissue usually starts to tear (h). Cyst wall is coagulated using bipolar forceps and cut from the base with scissors (i-])

of adhesion formation after surgery for endometriosis under-
scores the importance of optimizing the surgical technique and
the possible role of anti-adhesion drugs to potentially reduce
adhesion formation. To reduce postoperative adhesion, we pre-
fer to use adhesion barrier gels (Hyalobarrier Gel; The Nordic
Group, Paris France) (Figure 12).

If there is a need for putting a drain in after the surgery, a 14-16
F rubber drain can be applied into the abdomen. A grasper
with teeth is introduced from one ancillary trocar to the others.
When the tip of the grasper reaches the outside through the
second port, this trocar is taken out, and the tip of the end side
of the drain is held with this grasper. Then, the grasper is pulled
back to introduce the drain into the pouch of Douglas. This is
an easy way to put a in rubber drain in any sort of laparoscopic
surgery (Figure 13).

Conclusion

Medical therapy is inefficient and can not be recommended in
the management of ovarian endometriomas. While the surgical
treatment of choice is surgical laparoscopy, for conservative
treatment, the preferred method is modified combined cys-
tectomy. There are no indications for systematic pre-operative
medical treatment to facilitate the cystectomy. Post-operative
medical treatment has no benefits in cases of infertility. But,

treatment of the endometriosis, as well as endometriomas,
must be individualized, taking the clinical problem in its entirety
into account, including the impact of the disease and the effect
of its treatment on quality of life. Therefore, it is vital to take
careful note of the woman’s complaints and to give her time
to express her concerns and anxieties, as in other chronic
diseases.

The excision of the cyst wall in endometriomas is strongly rec-
ommended, especially in infertile patients. However, in light of
all of this evidence, we can conclude that cystectomy may be
destructive to the ovary. On the contrary, inefficient coagulation
may create a great risk of recurrence. The modified combined
technique, therefore, is the best approach to remove the endo-
metrioma without increasing the recurrence rate and ovarian
tissue damage.

It is essential to minimize or avoid spillage of endometrioma
contents during surgical resection and thereby avoid the need
for irrigation and suction. Use of careful dissection, aspiration
of the endometrioma fluid before rupture, and a sterile bag
collection device to avoid spillage of the endometrioma fluid
are possible substitute techniques to the currently accepted
surgical approach.

It has been shown that the stripping procedure used in lapa-
roscopy for ovarian cyst excision appears to be an organ-pre-
serving procedure. Besides, in non-endometriotic cysts, some
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Figure 7. a-d. The ovarian cortex is protected from the side effect of heat when coagulation is applied only to the base of the cyst wall in
the modified combined technique

ovarian tissue was inadvertently excised with the cyst wall in
the endometriotic cysts. These specimens included some ovar-
ian tissue, approximately 1-2 mm in thickness, excised along
with the cyst pseudocapsule; this tissue, however, did not show
the morphologic characteristics seen in normal ovarian tissue.
Still, it should be kept in mind that there is lack of evidence in
long-term follow-up. Therefore, meticulous attention should be
given during the stripping procedure.

The learning curve for difficult surgical procedures, such as
the adequate treatment of ovarian endometrioma, is probably
the most important point. To overcome this problem, surgeons

have to attend courses, buy books, and read papers to learn
the technique in detail. They have to convince the hospital
directors that they should buy a new set of expensive and often
fragile instruments and collaborate with the anesthesiologists,
who may have to adapt their practice to the requirements of
endoscopy. Finally, they have to start the technique and train
the operating theater team. As time goes on, their technique
will improve, the conversion rate to laparotomy will decrease,
and the advantages of laparoscopy will become obvious. There
is ample evidence to show that every gynecologic surgeon
should move to laparoscopy to manage benign adnexal condi-
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Figure 9. a-c. Cyst wall is taken out from the ancillary trocar

tions. They should be willing to learn the technique and simply
have to accept the stress and the time involved with the devel-
opment of the endoscopic revolution in their own department.
From our experience in teaching laparoscopy to residents, we
are convinced that for young surgeons, training for endoscopy
is similar to training for laparotomy.

It should be remembered that some recent data add evidence
against laparoscopic ovarian surgery for endometriomas in
asymptomatic patients who are candidates for IVF. For this
purpose, a meticulous surgical technique should be applied to
the endometriomas. Laparoscopic ovarian cystectomy is rec-
ommended if an ovarian endometrioma =4 cm in diameter is



Unlii and Yildinm
J Turk Ger Gynecol Assoc 2014; 15: 177-89 Ovarian cystectomy: Combined approach 1 87

Figure 11. a-f. A big mass can be introduced to the 10-mm scope’s trocar. Stripped endometrioma cyst wall is grasped (a). The grasped
tissue is proceeded toward the scope, and gradually, the scope is pulled back (b, c). Then, the tissue is taken out from the main umbilical
trocar (d, ). Removed endometriotic cyst mass (f)
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Figure 13. a-f. When necessary, a 14-16 F rubber drain can be applied after cessation of the operation. A grasper with teeth is introduced from

one ancillary trocar to the others (a). When the tip of the grasper reaches the outside, this trocar is taken out, and the tip of the drain is grasped
with the grasper (b, c). Then, the grasper is pulled back to introduce the drain into the pouch of Douglas (d, €). Final appearance (f)

present to confirm the diagnosis histologically, reduce the risk
of infection, improve access to follicles, and possibly improve
ovarian response. The woman should be counseled regarding
the risks of reduced ovarian function after surgery and the loss
of the ovary. The decision should be reconsidered if she has had
previous ovarian surgery. If it is possible, the technique should
standardized. The endoscopic treatment of an endometrioma is
a relatively simple procedure and requires specific training, just

as it does to learn the treatment by laparotomy. To start the sur-
gical procedure, a surgeon needs a detailed description, includ-
ing instruments, patient selection, installation, and steps in the
procedures, as well as the difficulties. The level of expertise in
endometriosis surgery is inversely correlated with inadvertent
removal of healthy ovarian tissue along with the endometrioma
capsule. In inexperienced hands, cystectomy can be destruc-
tive to the ovary, whereas ablation may be incomplete, with a
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greater risk of recurrence. To the best of our knowledge, the
modified combined technique seems to be more efficient for
the treatment of endometriomas.
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Ovarian aging and premature ovarian failure
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Physiological reproductive aging occurs as a result of a decrease in the number and quality of oocytes in ovarian cortex follicles. Although the
reason for the decrease in the quality of the pool and follicular oocytes is not fully understood, endocrine, paracrine, genetic, and metabolic fac-
tors are thought to be effective. Nowadays, in order to understand the mechanisms of ovarian aging, genomic research has gained importance.
The effect of co-factors, such as telomerase and ceramide, in the ovarian aging process is only getting ascertained with new research studies.
The most important tests in the assessment of ovarian aging are antral follicle count and anti-Mullerian hormone.
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Introduction

The fertility capacity of women diminishes in parallel with
aging. As the level of education of women has increased
since the 1960s and they have become more active in work-
ing life and have had easier access to contraceptive methods,
the need to have children has been postponed to advanced
ages by more women (1, 2). As a result of the postponing of
maternal age, the number of patients that are not able to get
pregnant within 12 months and apply to atrtificial reproduc-
tive technologies (ART) with a female infertility diagnosis has
been increased. Among women, the normal process of repro-
ductive aging has great variations; some women continue to
be highly fertile in their 40s, while others lose their fertility in
their 30s. The process of reproductive aging in women mostly
stems from the changes in ovarian function due to chrono-
logical aging. Ovaries are affected by natural aging more than
all other tissues. Although the reason is not fully understood,
endocrine, paracrine, genetic, and metabolic factors are
thought to be affecting the decrease in the quality of the fol-
licular pool and oocytes.

Ovarian aging resulting in ovarian failure and menopause is
an on-going process. Of the early signs of ovarian aging, fail-
ure to adequately respond to ovarian stimulation, followed by
menstrual irregularity and the loss of follicle functions, can
be listed. In accordance with the ‘fixed interval hypothesis,’
the period between the first menstrual cycle irregularities
and menopause is constant-approximately 6 years-and is
independent from the age of menopause (3, 4). It is believed
that the process of physiological reproductive aging stems
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from the decrease in the number and quality of the oocytes
in the ovarian cortex follicles. This reduction process in the
oocytes accelerates with aging and increases especially after
the age of 38 with a biphasic pattern (5). The monthly fecun-
dity decreases approximately from the age of 30 (6, 7). The
first but inconspicuous sign of reproductive aging process is
2-3 days of shortening of the menstrual cycle (8). Menopausal
transition is defined as the stage of ovarian aging and starts
approximately at the age of 46 (8). The last menstrual period
(menopause) is expected approximately at the age of 51
(range 40-60) and is considered as the physiological sequel
of ovarian aging (9, 10). In the last century, in spite of the
increase in life expectancy and decrease in menarche age,
there has been no significant change in menopausal age.
It is thought that genetic control is important and that envi-
ronmental factors are effective in determining the natural
menopausal age (11).

Endocrinological Factors in Ovarian Aging

During reproductive life, the length of a regular menstrual
cycle is typically 28 days. The increase in the early follicular
FSH level before the onset of menstrual irregularity during the
menopausal transition period may point out a decrease in the
number follicles. During the menopausal transition period,
the menstrual cycles worsen further due to the decrease in
the FSH-sensitive follicles. As a result of the selection of domi-
nant follicles, the follicular phase shortens (12). Then, the
delay in the development of dominant follicles or withdrawal
of estrogen without corpus luteum function causes extended
cycles and anovulatory hemorrhages (13).
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As a result of the declining cohort of antral follicles, first inhibin
B secretion decreases, then estradiol, and finally inhibin A
secretion. This then results in changes in the feedback mecha-
nism. In the menopausal transition stage, a clear decrease in
inhibin B levels can be noted along with further increases in
FSH levels, and this indicates a decreased number of antral
follicles (14). Estradiol and inhibin A levels remain largely unal-
tered until the later stages of the menopausal transition. Only
when periods of amenorrhea become lengthy will levels of
these hormones decrease and contribute to the loss of nega-
tive ovarian feedback in the late stages of ovarian aging (15).
Luteal phase endocrinology does not significantly change with
advancing age. In case ovulation still occurs, the secretion of
estradiol, progesterone, and inhibin A from the corpus luteum
seems unaltered (16). In late-reproductive-period women who
still have regular menstrual cycles, elevations of FSH affect
ovarian function. The elevated early follicular FSH levels will
often drive more than one single follicle into dominance, result-
ing in elevated early follicular estradiol levels and the increased
occurrence of dizygotic twinning (17).

During early fetal development, human oocytes initiate meiosis.
Oocytes subsequently enter prophase, and genetic material is
exchanged between homologous chromosomes (recombina-
tion). Following that, oocytes progress to the diplotene phase,
but this process pauses at meiosis 1 (MI) (18). At this stage,
oocytes are surrounded by a single layer of granulosa cells,
forming the primordial follicle. Primordial follicles generally
remain quiescent for years. The initial follicular maturation from
the resting primordial follicle to the Graafian preovulatory folli-
cle takes several months. The majority of follicles enters atresia
at some stage during this maturation process (19). The follicu-
lar meiotic division is only completed with ovulation, which is
induced by the mid-cycle LH increase. One group of chromo-
somes remains in the oocyte, whereas the other is segregated
in the first polar body. By the completion of this first division, the
number of chromosomes is reduced to half. Only in the case of
fertilization is the second division completed (MII). Hence, all
steps are under the influence of certain signals, and the entire
process may last many decades. It is suggested that oocyte-
derived factors, such as growth differentiation factor 9 (GDF9)
or bone morphogenetic protein 15 (BMP15) may be effective in
regulating folliculogenesis (20, 21).

Genetic Factors in Ovarian Aging

The association between menopausal age of mothers and
daughters and also between sisters has suggested that the
genetic factors are effective on the reproductive aging process.
The heritability for age at menopause is estimated to range
from 30% to 85% (22). Premature ovarian failure (POF) cases
without an obvious cause may be considered to be part of the
variation of menopause, and therefore, POF may offer a unique
model for the study of the genetic mechanisms of ovarian
aging. Genes, like FSH, FSHR, LH, LHR, CYP17, and CYP19, that
exert known hormonal effects primarily affect follicle function,
whereas genes like BMP15, GDF9, and GPR3 affect the rate of
initial selection from the primordial follicle pool. Mutations and
small variations in these genes could result in the decrease of
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the life of the follicle pool and the reproductive life span (23, 24).
Genes expressed during oogenesis may lead to various degrees
of germ cell formation. These genes include DNA-binding pro-
teins and transcription factors, like NOBOX (newborn ovary
homeobox) and LHX8, and RNA-binding proteins, like NANOS.
NOBOX, GDF9, and LDX8 mutations directly causing POF have
indeed been identified in few women (25). Recently, the first
genome-wide association analysis has revealed that POF is
linked to the ADAMts9 gene (26). Two chromosomal regions
have been determined with a genome-wide scan carried out
on sibling sisters: 9g21.3 and Xp21.3 (27). In more than 28% of
femail fragile X permutation carriers, POF occurs, and a gene
at chromosome 9 linkage region encodes for a member of
the BCL2 family, which is involved in apoptosis (28, 29). In
genome-wide studies on menopausal women, it has been
determined that several single-gene polymorphisms on chro-
mosomes 5, 6, 13, 19, and 20 are associated with menopausal
age (30, 31). Micro-deletions involving GDF9, BMP15, and
FOXL2 have been shown to produce early ovarian arrest (32-
34). Also, the estrogen-inactivating polymorphism CYP1B1-4
appears to have relations with early menopausal age (35).
With this polymorphism, higher levels of estrogens through-
out the reproductive life are believed to exist, but the way in
which this would affect the ovarian follicular pool remains to
be elucidated. Common polymorphisms in the gene for AMH
receptor 2 have been associated with age at menopause in
two large cohorts. Less active AMH signaling would lead to
weaker inhibition of initial follicle recruitment, resulting in a
possible increased rate of follicle loss (36).

Mitochondrial energy production has a key role in cell prolifera-
tion and apoptosis. The mitochondria’s own genetic material
(mtDNA) is inherited maternally. Increase in mtDNA deletions
in luteinizing granulosa cells after the age of 38 shows a reduc-
tion in the levels of antioxidant enzymes and consequently
accelerates apoptosis in oocytes with the increase of certain
factors, such as ceramide (37, 38). Ca?* fluctuations in abnor-
mal mitochondria will not stimulate the production of ATP,
which supports the normal physiological process, and fertility
is affected.

Micro-environmental Factors in Ovarian Aging

Telomeres are DNA nucleotide sequences and specific proteins
located at the ends of all eukaryotic chromosomes. Telomeres
in human beings consist of repetitive several thousand consec-
utive pieces of TTAGGG double-stranded sequence. Telomeric
DNA normally terminates with a single strand at the 3’ end. This
particular configuration blocks end-to-end binding of the chro-
mosomes and provides protection. However, in each chromo-
some replication, depending on the end replication problems,
100-200 base pairs (bp) of telomeric DNA is lost, and gradually,
telomeres become shorter (39). Telomeres in humans regress
from 10-15 kilobases (kb) to 2-5 kb during a life span. For this
reason, telomeres are also known as a mitotic clock, and
the remaining telomeres show the proliferative capacity of a
cell. The telomere end replication problem is solved by the
telomerase enzyme complex. Telomerase is an RNA enzyme
connected to telomeres and provides protection and positively
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contributes to its length (40). With aging, telomerase activity is
reduced in human ovarian cells (41). Telomerase activity was
detected especially in early antral and preovulatory follicles, as
well as ovulated oocytes, but a significant decrease is observed
with maturation (42, 43). Although there is no correlation
between telomerase and FSH levels, telomerase activity may be
a good indicator for the functional age of the ovary.

Reactive oxygen and nitrogen species produced during bio-
logical metabolism are referred to as free radicals. According
to the generally accepted theory, intramitochondrial electron
leakage occurs as a result of age-related decrease in cellular
respiration, and this impairs mtDNA stability and mitochondrial
function (44). Oxidative stress occurs when the production of
free radicals exceeds the cleaning capability of antioxidants.
This imbalance creates oxidative damage and ultimately leads
to the release of cytochrome c and other apoptosis-stimulating
factors. Thus, cell death occurs (45, 46). Oxidative stress due to
aging in a sense is caused by the weakening of the antioxidant
enzymatic defense. Glutathione (GSH) and glutathione transfer-
ase (GST), which are effective in the removal of free radicals,
are reduced in oocytes with age (47). With the weakening
of the antioxidant defense, aging occurs in granulosa cells,
accompanied by Cu/Zn superoxide dismutase, Mn superoxide
dismutase, and catalase down-regulation (48). As a result, the
increase in oxidative damage associated with the weakening of
antioxidant defense mechanisms causes aging of the ovaries.
Ceramide, which is a precursor of the sphingolipid secondary
messenger, is responsible for cellular silence and physical aging
(49). In female germ cells, an increase in apoptosis is observed
with aging, and this requires communication between the
oocyte and the surrounding cumulus cells. In animal experi-
ments, it is indicated that with aging, ceramides exit the cumu-
lus cells and pass to the neighboring oocyte and initiate apop-
tosis, and it is also shown that this incident may be prevented
by sphingosine-1-phosphate (38). This exchange of ceramide
is only possible if there is a gap-junction and a complete lipid
transport system between the cumulus cells and the oocyte.
In addition, in oocyte susceptibility to ceramide increases with
aging (38).

Formation of advanced glycation end-products (AGEs) is an
irreversible process that increases with cases, such as aging,
atherosclerosis, and diabetes mellitus. AGEs cause tissue dam-
age by protein cross-linkage or by connecting special receptors,
called RAGE (receptor for advanced glycation end-products)
(50). AGE-RAGE connection causes cellular oxidative stress.
Ovarian dysfunction due to AGEs might relate to ART outcomes
and measures of ovarian reserve (51).

The level of oxygen provided by perifollicular vascularization
and paracrine regulators is necessary for a healthy micro-envi-
ronment. The fertilization and development potential of oocytes
with complete vascularization and high levels of oxygen (=3%)
are higher (52, 53). Increased perifollicular vascularization in
IVF patients increases the rate of live births (54).

Assessment of Ovarian Aging
Nowadays, methods of ultrasonographic assessment of ovarian
aging include antral follicle count, ovarian volume, and ovar-
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ian blood flow measurement. During ART, in order to assess
the ovarian response, antral follicle count is more sensitive to
ovarian volume measurements (55). However, both ultrasound
tests have low predictive values for pregnancy. Clinically, the
most widely used test is antral follicle count, as this test is
easy, cheap, and reliable. The decreasing stromal blood flow
of women with low ovarian reserve is monitored by Doppler
ultrasonography. Doppler ultrasound measurement of blood
flow can be used as a marker of premature ovarian aging in
the future.

Traditional tests that are used to assess the ovarian reserve of
patients undergoing ART include the basal follicle-stimulating
hormone (FSH) in early follicular phase, estradiol, inhibin B,
and FSH/luteinizing hormone (LH) ratio. High FSH level is an
irrefutable marker for ovarian aging; however, it increases
10 years prior to menopause or when infertility occurs.
Therefore, it is not a very useful test. In addition, estradiol and
inhibin A levels in the early follicular phase are stable until
late menopausal transition period and therefore must not be
used as a test of ovarian aging. In addition, these tests have
low predictive values for pregnancy and ovarian response.
Anti-Mullerian hormone (AMH) and inhibin B are members
of the TGF-B (transforming growth factor-B) family. AMH is
an important ovarian aging test for the evaluation of follicular
pool. It is expressed as early as the 36" gestational week, and
serum levels are gradually increased in the first 3-4 years and
become stable until puberty (56). AMH, which is a dimeric
glycoprotein, is secreted to the serum from the granulosa cells
of early developing follicles, especially from pre-antral and
small antral follicles. It has a strong correlation with the antral
follicle count (57). Early stages of follicular development are
mainly inhibited by AMH. One of the major advantages of the
AMH test is that the serum levels remain constant throughout
the entire menstrual cycle (58). AMH becomes undetectable
approximately 5 years before menopause occurs (59). It has
high predictive value for poor ovarian response in clinical
practice, for cycle cancellation, excessive ovarian response,
and ovarian hyperstimulation syndrome (60). However, the
importance is not yet certain for embryo quality, implanta-
tion, and pregnancy rates. Inhibin B is mainly secreted from
FSH-sensitive antral follicles. The shrinkage of this cohort
with advancing age will cause inhibin B levels to decrease.
The dynamic tests for ovarian aging include clomiphene
citrate challenge test (CCCT) and GnRH agonist stimulation
test. However, the dynamic tests are not frequently used, as
they take a longer time and are expensive and complicated.
In addition, there is no superiority of these tests from the
described static tests (61).

Genome-wide studies have been conducted to investigate ovar-
ian aging-related genes, including particular candidate genes.
But, as yet, there is no test that can be used in routine practice.
Another strategy is to investigate the genetic disorders known to
POF. This group covers 20%-25% of the patients previously clas-
sified as idiopathic (62). The most common genetic disorders
include X chromosome abnormalities, FMR1 premutation, and
the more recently identified BMP15, FIGLA, GDF9, and NR5A1
gene mutations (62).
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Premature Ovarian Failure

In women, primary hypogonadism is defined as ovarian insuf-
ficiency accompanied by high serum levels of FSH. POF, which
is also referred to as primary ovarian insufficiency, is primary
hypogonadism before the age of 40. POF is characterized by
loss of follicles, folliculogenesis, estrogen production, and infer-
tility. It is not essential to observe amenorrhea for the diagnosis
of POF, as spontaneous menstrual cycles can be seen after the
diagnosis as well. The disorder affects approximately 1% of
women below the age of 40 and 0.1% before the age of 30 (63).
The incidence is 10%-28% in women with primary amenorrhea
and 4%-18% in women with secondary amenorrhea (64). Most
of these patients undergo a normal pubertal process and regu-
lar menstrual cycles. Irregularity in the menstrual cycle is the
most common symptom. In women diagnosed with POF, estro-
gen production and ovulation can be seen. Normal pregnancy
may occur in 5%-10% of these patients (65).

Etiology

Approximately 20%-30% of the relatives of POF patients are
also affected (66). The genetic causes of POF include X chro-
mosome abnormalities and single gene disorders. Defects of
the X chromosome include partial deletion, translocations,
and missing or extra chromosomes. Turner syndrome is
mosaic or complete monosomy of the X chromosome. Both X
chromosomes are required for the completion of oogenesis;
therefore, ovarian function is defective in Turner syndrome.
Although it is difficult to assess the exact locus, it is thought
that it may be due to a defect in the Xp11.2-p22.1 region (67).
Trisomy X syndrome (47,XXX) is caused by the attachment
disorder of the X chromosome during maternal meiosis, and
this may cause POF, too (68). Mental retardation, growth retar-
dation, tremor, ataxia, and dementia are observed in fragile X
syndrome premutation carriers; 16%-21% of these patients are
at risk of POF (69). It has recently been thought that 6% of POF
patients are fragile X carriers (70). CGG triplet repeats of the
first exon of the X-linked FMR1 (familial mental retardation-1)
gene cause fragile X syndrome. Premutation is defined as
between 50 to 200 repeats. POF risk is higher when the pre-
mutation is transferred from the father (28%) than the mother
(4%) (71). While the frequency of the FMR1 premutation is
14% for familial POF patients, this rate is 2% for sporadic cases
(69, 72). Single-gene disorders include FSH and LH receptor
mutations, inhibin mutations, and galactosemia. A particu-
lar FSH receptor mutation (566C>T) causes ovarian failure
and amenorrhea in some Finnish families (73). Mutations in
the inhibin o and B genes cause severe symptoms of POF.
Amenorrhea at the age of 10 occurs in 7% of patients (74). An
INHA G769A special mutation is detected in approximately
5% of patients with POF (75). Galactosemia is an autosomal
recessive disease, and 80% of patients develop POF (76). As
a result of a galactose-1-phosphate uridyl transferase gene
mutation, the accumulated toxic level of galactose metabo-
lites in the ovaries develops POF. There are many other auto-
somal gene loci identified in patients with POF. Mutation of the
FOXL2 transcription factor gene, which is located on chromo-
some 3, is one of the causes of POF (77). Also, BMP15, GDF9,

Sukir et al.
Ovarian aging and premature ovarian failure 1 9 3

Table 1. Gonadotoxic risks of chemotherapeutic agents

High risk Medium risk Low risk or no risk
Cyclophosphamide Cisplatin Methotrexate
Busulfan Adriamycin 5-Fluorouracil
Melphalan Paclitaxel Actinomycin D
Procarbazine (needs Bleomycin

more
Nitrogen mustard studies) Vincristine
Chlorambucil

phosphomannomutase 2 (PMM2), FRAXA, and POF1B gene
mutations are causes of POF (78-80).

Three enzymatic defects in the steroidogenic pathway cause
hypergonadotropic amenorrhea. These are 17oa-hydroxylase
(17,20-lyase), 20,22-lyase, and aromatase deficiencies.
170-hydroxylase deficiency can be easily detected, as it devel-
ops primary amenorrhea, absence of secondary sexual char-
acteristics, hypergonadotropism, hypertension, hypokalemic
alkalosis, and increased levels of deoxycorticosterone and
progesterone (81).

In 15%-20% of patients with POF, an autoimmune disease is also
present (82). Autoimmune POF can be seen as isolated or as
part of autoimmune polyglandular diseases. More than 60% of
these syndromes develop ovarian failure. Type 1 autoimmune
polyglandular syndrome is rare and occurs at a young age and
is autosomal recessively inherited. It causes hypoparathyroid-
ism, mucocutaneous candidiasis, primary hypogonadism, and
hypoadrenalism. Polyglandular autoimmune syndrome type 2 is
more common, seen in adult patients, and has polygenic inheri-
tance associated with HLA-DR3 and HLA-DRA4. It causes adrenal
insufficiency, autoimmune thyroid disease, type 1 diabetes, and
gonadal failure. In patients with POF, other autoimmune dis-
eases, such as vitiligo, myasthenia gravis, Sjogren’s syndrome,
systemic lupus erythematosus, celiac disease, rheumatoid
arthritis, and pernicious anemia, may occur. In 11% of patients
with POF, lymphocytic oophoritis is present, and steroid cell
antibodies are present in 78% (83). Steroid cell antibodies seen
in Addison’s disease damage the granulosa/theca interna cells
of the ovarian follicles. In 3% of patients with POF, adrenal insuf-
ficiency develops (300 times that of the general population)
(84). In 90% of these patients, POF develops prior to adrenal
insufficiency (85).

Chemotherapy and radiation therapy for the treatment of malig-
nant diseases are the most common causes of POF. The effects
of chemotherapy are dose- and drug-dependent (Table 1).
Chemotherapy reduces the number of oocytes by damaging
the DNA and disrupts the structure and function of the oocyte
and granulosa cells. POF due to chemotherapeutics may be
temporary; however, spontaneous recovery of ovarian function
is less likely in elderly patients. In order to reduce the gonado-
toxic effects of chemotherapy, simultaneous provision of GnRH
analogs may be helpful (86). Radiotherapy affects the ovaries,
depending on the radiation area. Radiation dose and age are
other effective factors. Prepubertal ovaries are relatively more
resistant to radiation (87). Approximately 2 weeks after the
beginning of radiotherapy, steroid levels reduce and gonadotro-
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pins increase. Laparoscopic ovarian transposition before pelvic
radiation therapy reduces the risk of POF (88). Hormone treat-
ments have no effect on reducing the risk.

Premature ovarian failure may also develop due to mumps
oophoritis. In these patients, mainly menstrual cycle disor-
ders and infertility occur. Although there is no conclusive
evidence, smoking may lead to POF, too. The idiopathic POF
is a diagnosis of exclusion, and it is preferred when no other
causes are ascertained; 75% to 90% of all patients are still in
this group (89).

Assessment of patients with POF

Young women missing at least three consecutive menstrual
cycles should be assessed. Patients diagnosed with POF should
be asked in terms of both family history of mental retardation
and POF. Hearing impairment may be associated with Perrault
syndrome. Dry eye should be questioned in terms of autoim-
mune diseases. Previous operations; viral infections; treat-
ments, such as chemotherapy and radiotherapy; and smoking
should also be questioned.

In women younger than 40, at least two menopausal FSH levels
(>40 IU/L) will be sufficient for the diagnosis of POF. The first
tests to be made in these patients to distinguish other hormonal
reasons are FSH, estradiol, prolactin, and TSH measurement.
The aim of the basal LH measurement is to evaluate the pres-
ence of functional follicles. Overall, if estradiol is above 50 pg/
mL and LH level is above the level of FSH, this is an indication
that there are at least several live follicles. Nowadays, anti-ovar-
ian antibodies are not considered to be valuable, and it is more
important to investigate the anti-adrenal antibodies, as patients
with POF develop adrenal insufficiency 300 times more often
than the general population. Also, in terms of autoimmune thy-
roid diseases, it is appropriate to carry out thyroid function tests.
Today, the patients with POF of unknown cause are suggested
to be assessed in terms of FMR1 premutation (90). Especially
in patients younger than the age of 30 or patients with primary
amenorrhea, karyotype analysis must be carried out. Further
tests may be carried out, depending on other clinical suspi-
cions, such as galactosemia.

Transvaginal or pelvic ultrasound is important for the antral fol-
licle count. Antral follicles are round or oval-shaped anechoic
structures 5-10 mm in diameter. Ultrasound is important in the
identification of the internal genitalia of primary amenorrheic
patients and also, if necessary, in order to display the streak
gonads. Ovarian biopsy is not necessary in patients with POF
and normal karyotype.

Management

Behavioral changes, such as quitting smoking, should be
accomplished primarily in order to reduce the risk of prema-
ture ovarian failure. Laparoscopic ovarian transposition before
pelvic radiotherapy is likely to prevent ovarian failure. In order
to prevent chemotherapy-induced and age-related follicle loss,
hormonal manipulation has become widespread in recent
years (91). Also, cryopreservation of ovarian tissue prior to che-
motherapy is still accepted as an experimental method but is
getting popular recently (92).

J Turk Ger Gynecol Assoc 2014; 15: 190-6

Exogenous hormone replacement therapy (HRT) should be
recommended to patients to prevent menopausal symptoms,
bone mineral density loss, and cardiovascular endothelial func-
tion deterioration. Although patients take HRT, they should be
warned in terms of contraception if they do not wish to get
pregnant. After diagnosis, spontaneous ovulation may occur
in 25% of POF patients, and pregnancy may occur in 10%,
regardless of the treatment (90). It is recommended that barrier
protection methods be used despite oral contraceptives if the
patients do not want pregnancy. It is not yet understood how
these patients can ovulate and conceive under such treatment
with high doses of steroids. It is more appropriate to give exog-
enous estrogen and cyclic progesterone to POF patients. For
this purpose, applying transdermal 17p-estradiol (initial dose
0.1 mg) and 100 mg of micronized progesterone for 14 days is
considered a good treatment regimen.

Unfortunately, the chance of success of ART in patients with
POF is low. Even after the suppression of gonadotropin, ovula-
tion induction, spontaneous ovulation, and pregnancy rates can
not be captured (93). Although not legal in our country, in some
developed countries, the chance of pregnancy is increased in
these patients with oocyte donation.
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Multiloculated cystic Mullerianosis of uterus:
A case report

Pattomthadathil Sankaran Jayalakshmy, Shasi Velusamy, Joy Augustine
Departrnent of Pathology, Government Medical College Thrissur, Kerala, India

We are reporting a case of Mullerianosis, which presented as a multiloculated cystic mass on the serosal surface of the fundus of the uterus.
Clinically and radiologically, this was interpreted as an ovarian tumor. Mullerianosis is a very rare benign tumor-like lesion. Awareness of this
lesion is necessary to avoid misdiagnosis by clinicians, radiologists, and pathologists. (J Turk Ger Gynecol Assoc 2014; 15: 197-200)

Key words: Fundus of uterus, Mullerianosis, multiloculated cystic mass
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Introduction

Mullerianosis was defined by Young and Clement (1) in
1996 as “a lesion seen at any site containing admixtures of
endosalpingiosis, endometriosis, and endocervicosis -the
three Mullerian glandular epithelia of tubal, endometrial, and
endocervical type.” For diagnosis of Mullerianosis, presence
of an admixture of at least two types of Mullerian epithelium
is necessary.

If only one type of epithelium is seen, the lesion is referred
to as endometriosis, endosalpingiosis, or endocervicosis as
per the type of lining cells present. Of these, endometriosis
is a very common lesion and may be seen in any site, the
most common site being the ovary. Endosalpingiosis and
endocervicosis are rarer and have been reported mostly in
the urinary bladder. Mullerianosis in which at least two types
of Mullerian epithelium should be present is still rarer, and
only a few cases have been reported in the English litera-
ture. Mullerianosis has been reported in sites, like the pelvic
peritoneum, urinary bladder, ureter, and inguinal lymph
node. But, Mullerianosis of the uterine fundus is very rarely
reported.

Here, we report a case of Mullerianosis located in the fundus
of the uterus presenting as a multiloculated cyst, clinically
and radiologically mimicking an ovarian malignancy.

Case Presentation

A 48-year-old female presented with swelling in the lower
abdomen. The clinical diagnosis was ovarian tumor. Imaging
studies showed an ovarian mass. Total abdominal hysterec-
tomy with bilateral salpingo-oophorectomy was done. The
specimen received showed a uterus with both adenexae and

Available Online Date: 08 August, 2014

a polypoid cystic mass attached to the fundus of the uterus.
The uterus measured 8x5.5x2.5 cm. The cystic mass mea-
sured 9x8x9 cm. The cystic mass, on cutting open, showed
a multiloculated cyst with locules of varying sizes filled with
clear fluid. The wall was thin with a smooth inner surface.
No solid areas were identified (Figure 1). Written informed
consent was obtained from the patient for publication of this
case report and any accompanying images. A cut section of
the uterus showed two intramural fibroids, the larger one
measuring 1 cm at the greatest diameter. The endometrium,
endocervix, and ectocervix were unremarkable. The left
ovary measured 3x1.5x1 cm and showed a cyst attached
to one pole measuring (m/s) 3 cm at the greatest diameter,
which on opening showed a thin-walled uniloculated cyst
filled with clear fluid. The right ovary and both fallopian tubes
were grossly unremarkable.

Microscopic examination of the fundal cyst showed a mul-
tiloculated cyst with microcystic spaces. The locules of the
cysts were lined by variable types of epithelium, the predomi-
nant being ciliated columnar epithelium of the tubal type
(Figure 2). Some of the locules were lined by flat to cuboidal
epithelium (Figure 3). Focal areas showed closely packed
glandular structures with stratification of the lining epithelium
(Figure 4). Cellular atypia was not found in these areas. No
mitotic activity was seen; the low proliferative nature was
confirmed by Ki67 immunostaining. The cystic spaces were
filled with eosinophilic secretion with neutrophil infiltrate
in some spaces. Focally, endometrial-type small glandular
structures were seen (Figure 5). The stroma was also variable
in nature. It was myomatous, fibrous, and myofibromatous
in areas (Figure 5, 6). Multicystic mesothelioma was a dif-
ferential diagnosis grossly and histologically. The calretinin
immunostaining was negative in the glandular lining cells,
which ruled out this differential diagnosis.
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Figure 1. Cut section of uterus showing multiloculated cystic
mass attached to the serosa of the fundus

lumnar epithelium of tubal type (H&E x400)

The uterus showed 2 small intramural leiomyomas, prolif-
erative endometrium, and chronic cervicitis. The left ovary
showed a simple serous cyst. The right ovary and both fallopian
tubes were histologically unremarkable.
Immunohistochemistry for cytokeratin (CK) was strongly posi-
tive in the lining cells. Calretinin was negative. Ki-67 showed no
proliferative activity in the glandular epithelium (Figure 7).

Discussion

Mullerianosis was defined by Young and Clement in 1996 as a
lesion seen at any site containing Mullerian glandular epithelia
of tubal, endocervical, and endometrial type (1). At least any
two of the Mullerian tissues should be present for the diagnosis
of Mullerianosis. Mullerianosis was considered a choristoma
of the Mullerian rest (2). This is a benign tumor-like lesion and

lium. Lumen shows eosinophilic secretion and neutrophil collec-
tion (H&E x100)

Figure 4. Crowed glandular structures showing stratification of
nuclei (H&E x400)

has been reported in the urinary bladder, mesosalpinx, pelvic
peritoneum, and inguinal lymph nodes (3-5).

If only the tubal-type epithelium is present in the lesion, the
condition is termed endosalpingiosis. Endosalpingiosis was first
described by Sampson in 1930 (6).

Endosalpingiosis is usually an incidental finding. But, some-
times, it may present as a tumorous mass. Clement and Young
described four cases of florid cystic endosalpingiosis presenting
as a tumor-like mass (7). The fifth case of florid endosalpingio-
sis had been reported in the uterine fundus as a multiloculated
cystic mass (8), grossly similar to our case. But, histologically,
only endosalpingiotic tissue was present and lacked the endo-
metrial-type glands, as seen in the present case. In the case of
florid cystic endosalpingiosis reported by M Heatley et al. (9),
there were multiple small cysts in the uterus extending into
the parametrium and broad ligament. Batt et al. (2) suggested
that for the diagnosis of Mullerianosis, the following criteria
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Figure 7. a-c. Immunostains (x100) showing cytokeratin positivity in the glandular epithelial cells (a). Calretinin is negative, ruling out
mesothelial cyst (b). Ki-67 shows low proliferative index, ruling out an adenocarcinoma (c)

should be met: the patient should have no evidence of pelvic
endometriosis; no history of surgery to the reproductive organs;
and no direct communication of the lesion with the endocervix,
endometrium, or endosalpinx. In our case, all these criteria
were satisfied.

The pathogenesis of this lesion is still in debate. A developmen-
tal theory (2), an implantation theory (10), and a metaplastic
theory (11) have been put forward. In our case, the patient
was a middle-aged female, and no associated developmental
anomalies were seen to propose a developmental theory. The
metaplastic theory seems to be more appropriate in this case.
The tumor might have originated from the serosal (peritoneal)
covering of the uterine fundus, probably by a metaplastic con-
version of the mesothelial cells to Mullerian epithelium.

The clinical importance of this lesion is that it must be distin-
guished from malignancy, because the glandular structures and
cell/nuclear stratification may resemble an adenocarcinoma.
Mullerianosis is a benign lesion having no invasion to the deep-
er tissue, whereas adenocarcinoma is invasive to the adjacent
tissue. Adenocarcinomas show cellular features of malignancy

and high proliferative index. In our case, no invasion to the adja-
cent fundal myometrium was seen. Though there were some
focal glandular crowding and nuclear stratification, mitotic
activity was not seen. Ki-67 immunostaining showed no pro-
liferative activity. This lesion is also a close mimicker of meso-
thelioma, which may present as a multiloculated cystic mass
and may be seen attached to the uterine serosal surface. But,
microscopically, the tubal- and endometrial-type epithelium is
characteristic of Mullerianosis. Moreover, in our case, calretinin
immunostaining was negative, ruling out mesothelioma

To conclude, Mullerianosis is a very rare benign tumor-like
lesion. The fundus of the uterus is a rare site, and the previ-
ously reported sites have been the pelvic peritoneum, urinary
bladder, mesosalpinx, and inguinal lymph nodes. Awareness
of this rare lesion is helpful for the clinician and radiologists
to avoid a misdiagnosis of ovarian tumor. Pathologists should
not misdiagnose this lesion as a malignancy and should dif-
ferentiate it from adenocarcinoma and mesothelioma with
appropriate immunostaining if the morphological diagnosis
is difficult.
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Persistent ascites due to sclerosing encapsulating
peritonitis mimicking ovarian carcinoma: A case report

Mete Caglar', Niliifer Cetinkaya?, Emre Ozgii?, Tayfun Giingor?
'Departmert of Obstetrics and Gynecology, Diizce University Faculty of Medicine, Diizce, Turkey
?Departrnent of Gyrniecologic Oncology, Zekar Tahir Burak Wormen's Health Education and Research Hospital, Ankara, Tinkey

Sclerosing encapsulating peritonitis, also known as ‘Cocoon Syndrome’, is a rare cause of bowel obstruction. The condition might be congenital
or acquired and has non-specific symptomatology. Abdominal pain occurs due to the limitation of intestinal motility or segment obstruction by
a thick homogenous fibrotic mantle covering the intra-peritoneal organs. Altered peritoneal fluid dynamics result in persistent ascites. Leading
pathogenic theories are not well defined, but genetic factors, retrograde trans-tubal flow of causative agents, peritoneal infections, medications
and peritoneal invasive procedures are all thought to play a role. There are no specific diagnostic criteria and exact diagnosis is only confirmed
during surgery when the investing thick fibrous folds covering the bowel loops are visualised. We present here a case that had been suspected
to have an ovarian malignancy due to a huge abdominal heterogeneous mass and ascites on preoperative diagnostic workup, but had a final

diagnosis of abdominal Cocoon Syndrome made during surgery. (J Turk Ger Gynecol Assoc 2014; 15: 201-3)
Key words: Abdominal Cocoon Syndrome, sclerosing encapsulating peritonitis, ascites
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Introduction

‘Abdominal Cocoon Syndrome’ is characterised by the pres-
ence of thick homogenous fibrotic mantle covering the intra-
peritoneal organs. The condition can be either congenital or
acquired. There is no specific symptomatology related with
the disease. The exact cause has not been well studied, but
genetic factors, trans-tubal flow of causative agents, peritone-
al infections, medications and peritoneal invasive procedures
are all thought to play a role (1).

Encapsulating membrane in abdominal Cocoon Syndrome
is composed of dense fibrotic tissue and has no mesothelial
cell covering (2). Cocoon Syndrome causes the disordered
peritoneal fluid dynamics due to restricted bowel movements
and the presence of a thick fibrous mantle surrounding the
intestinal loops. These factors lower the trans-mural lymph
flow and result in persistent ascites.

Case Presentation

A thirty-six year old, gravida 1, parity 1 female was admitted
to a gynaecology clinic one year previously due to secondary
infertility. She had no chronic illnesses in her past medical his-
tory. She gave birth six years ago by caesarean section after
spontaneous pregnancy. Upon admission, she had menstrual
regularity and hormonal evaluation was within normal limits.
On trans-vaginal ultrasonography she had a normal appear-
ing uterus and adnexa with ascites in the pouch of Douglas.

Available Online Date: 08 August, 2014

Trans-abdominal ultrasonography revealed grade I hepatos-
teatosis and abdominal ascites that was measured as 8 cm
at the deepest point with free fluid accumulation surrounding
the bladder and in between the bowel loops. Tumour mark-
ers including carcinoembryonic antigen (CEA), CA 125, CA
19-9, CA 15-3 and alpha fetoprotein (AFP) were normal and
the patient was sent to the gastroenterology department for a
differential diagnosis for ascites. She had normal liver func-
tion tests and albumin levels upon admission. Colour Doppler
evaluations of the portal venous system and inferior vena
cava were performed. On Doppler sonography, portal venous
branches, splenic vein, inferior vena cava and hepatic veins
had normal calibres and flow patterns. Also, the presence of
luminal thrombi was excluded. Liver architecture was normal
with no suspicious lesions and ascites was measured as 12
cm at its deepest point. Paracentesis revealed the presence
of lymphocytic, histiocytic cells and mesothelial proliferation
without atypia. Gastrointestinal malignancy was excluded
due to these investigations. The patient was advised to return
for re-evaluation after 3 months. However, the patient did not
return for the follow-up.

The same patient was then admitted to our clinic one year
later with the desire to become pregnant. She described
pelvic pain during menses for 3 months. Her Pap test and
hormonal profile were normal. During transvaginal ultraso-
nography, a 20x18 cm abdominal heterogeneous solid-cystic
mass undifferentiated from the left adnexa with ascites was
diagnosed. Tumour markers were normal. The patient was
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Figure 1. Arrow shows the thick fibrous mantle surrounding the
bowel loops. Liver, stomach and spleen are also located within
this fibrous capsule

prepared for diagnostic laparotomy with the probability of ovar-
ian carcinoma due to new onset pelvic pain, a huge abdominal
mass and ascites.

During the operation, about 2500 mL clear ascites was removed
after peritoneal entry and thick fibrotic tissue encapsulating
the abdominal organs including the liver, stomach, spleen, but
excluding the uterus and adnexa, was observed (Figure 1).
There was also an 8 cm, benign cyst on the left ovary. The diag-
nosis of sclerosing encapsulating peritonitis was made during
surgery and the operation was terminated following left ovarian
cystectomy with the absence of malignancy on frozen section.
The patient was discharged from the hospital on the third
postoperative day without any complications. The permanent
pathology result was reported one week later as a benign ovar-
ian serous cyst. The patient was scheduled for evaluation in the
infertility clinic 3 months after surgery and written informed
consent was obtained from the patient to present her medical
history in this study.

Discussion

Peritoneal fluid dynamic depends on diaphragmatic lymph
flow and desired effects of bowel movements. Peritoneal
fluid drains primarily to the upper abdominal, diaphragmatic
lymph nodes and then continues via the thoracic duct to the
mediastinum (3).

Diaphragmatic movements during inspiration and expiration,
bowel peristalsis and impacts of abdominal wall musculature
affect the peritoneal fluid dynamics. Blood and lymphatic ves-

sels along the bowel wall also affect the absorption of perito-
neal fluid with their hydrostatic and oncotic pressures.

Portal hypertension due to cirrhosis, hepatic congestion or
portal thrombus formation is the primary cause of ascites.
Hypoalbuminaemia, which leads to decreased plasma oncotic
pressure, is also an important issue in the aetiology of asci-
tes. Furthermore, peritoneal disease, medical disorders and
malignant conditions are known to be associated with ascites.
Intractable ascites is a term that reflects the presence of ascites
in spite of strict sodium restriction and the maximal diuretic
dose of furosemide and spironolactone (4).

Abdominal Cocoon Syndrome frequently presents with vague
abdominal symptoms that do not clearly indicate a known
aetiology. Bowel obstruction, abdominal mass, ascites and
abdominal pain are the most common clinical presentations
related with this syndrome.

Most of the patients are known to have symptoms associated with
peritoneal tuberculosis, peritoneal dialysis, sarcoidosis, systemic
lupus erythematosus, p-blocker use, cirrhosis and ventriculoperi-
toneal shunts (5). Patients are usually diagnosed per-operatively
but procedures like ultrasonography or computed tomography
(CT) have preoperative diagnostic roles. CT is known to be the
gold standard diagnostic work-up due to the ease and feasibility of
luminal assessment (1). Oral contrast studies might also present
bowel obstructions which facilitate therapeutic interventions (6).
In patients with bowel obstruction, the goal of treatment con-
sists of resection of fibrous coverage and lysis of adhesions
between the bowel loops to free the entire gut (7). Bowel resec-
tion is rarely indicated and necessary in the presence of highly
oedematous, obstructive or necrotic segments.

In our patient, we did not see any symptoms pointing to the
bowel obstruction preoperatively. The diagnosis of abdominal
mass and persistent ascites for a period longer than a year in
the presence of new onset pelvic pain was the main indica-
tion for surgery. The diagnosis of Cocoon Syndrome was made
at the time of surgery when the ascites was drained. Lysis of
the fibrous mantle was not performed in our case due to the
absence of any bowel obstruction.

This case report represents a rare abdominal Cocoon Syndrome
with persistent ascites and an accompanying left ovarian serous
cyst. Our aim is to ensure that clinicians keep this rare condi-
tion in mind when faced with the presence of persistent ascites
without any concomitant organ pathologies. Also, preoperative
findings might indicate this syndrome, perhaps via a mixture of
large cystic and solid masses with different degrees of swinging
features in its core during ultrasonography. To date, the differen-
tial diagnosis of this condition consists of the exclusion of other
aetiologies with ascites and measurements of tumour markers
to reject probable malignant diseases. Females with abdomino-
pelvic pain, ascites and an adnexal mass that is suspicious
of ovarian malignancy, especially in the presence of negative
tumour markers, might require attention in gynaecology clinics
for the differential diagnosis of abdominal Cocoon Syndrome.
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204 Quiz

What is your diagnosis?

A patient who was 30 years old was referred to our clinic at the 16" week of gestation. It was her first IVF pregnancy. Ultrasonographic
examination showed an anechoic image that measured 80x59 mm (Figure 1). What is your diagnosis?

Figure 1. Cystic mass in the uterine cavity
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Figure 3. Bladder measured 31x18 mm at twelfth week of gestation

Answer

Ultrasound examination revealed a fetal part near the anechoic
cyst. We realized a calvarium and that the fetal heart was not
beating (Figure 2). A previous ultrasonographic image at 12
weeks of pregnancy showed that the fetal bladder was 31x18
mm length and showed hyperechogenic kidneys (Figure 3).
This case was related with fetal megacystis. Megacystis is an
anomaly that is visible at any week of gestation. The incidence of
this anomaly is not known. Megacystis is the longitudinal size of a
fetal bladder greater than 7 mm in the first trimester (1). The most
common cause of megacystis is lower urinary tract obstruction (2).
Megacystis can also be associated with chromosomal anomalies
(mostly with trisomy 13 and 18) (3). Genetic examination should
be done in the cases of megacystis. Urethral atresia, posterior ure-
thral valve, megalourethra, prune belly syndrome, and megacystis-
microcolon-intestinal hypoperistalsis syndrome can be other rea-
sons of megacystis. The definition of megacystis in the second and
third trimester is more subjective than the first trimester.

Enlarged bladder in 45 minutes during an examination can be
used to diagnose for megacystis in the second and third trimester
(1). In the second and third trimester, lower urinary tract obstruc-
tion (LUTO) frequently can be caused by posterior urethral valve

Figure 4. The fetus after termination of pregnancy

(PUV) in male fetuses with megacystis. Keyhole sign in sono-
graphic examination is important for the diagnosis of PUV (4).
Survival of fetuses with megacystis in the second and third
trimester is better than in the first trimester (1). Bladder drain-
age not only reduces the risk of pulmonary hypoplasia but also
increases survival. Vesicocentesis and vesico-amniotic shunting
may be used for the drainage of bladder (1).

In our case, the patient was offered chorionic villus sampling and
termination of the pregnancy when we diagnosed megacystis,
oligohydroamnios, and bilateral renal dysplasia in the first trimes-
ter. But, the family did not accept. We observed the fetus with a
megacystis 80 mm wide and no heart beating 4 weeks later. After
informed consent, we terminated the pregnancy (Figure 4).

Didem Alkas, Halis Ozdemir, Hakan Kalayc, Tayfun Cok, Ebru Tarim
Department of Obstetrics and Gynecology, Adana Baskent University
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Letter to the Editor

Domestic violence against pregnant women: A
prospective study in a metropolitan city, Istanbul

Dear Editor,

We read with interest the article by Cengiz H. et al. (1),
published in the June 2014 issue of the Journal. The authors
report their survey data on pregnant women interviewed
for physical and sexual violence attending their institution’s
antenatal outpatient clinics. They report a 2.4% frequency
of physical and/or sexual abuse during pregnancy. The
study includes over 1300 pregnant women and clearly aids
to increase awareness of the “domestic violence problem”
against pregnant women in Turkey among obstetricians and
gynecologists. However, we believe that the figure they report
(2.4%) is an underestimate.

First, this was not a population-based study. No sampling was
performed, either. Therefore, the data suffer from sampling
bias. Women were simply interviewed by a clinic nurse in so-
called “complete privacy” at the hospital setting. The authors
also state that “pregnant women were afraid to disclose their
experiences.” This is not surprising, as the authors were not
able to provide suitable circumstances while interviewing the
women on such a sensitive issue.

Second, the survey seems to include certain questions merely
on physical and sexual violence. Nevertheless, domestic vio-
lence apparently incorporates many additional behaviors: (a)
any physical violence causing actual bodily harm, from push-
ing, jolting, manhandling, dashing, kicking, and scragging to
stabbing and shooting; (b) sexual assault in an unacceptable
manner, place, and time and sexual abuse, including any
other act of sexual violence; (c) econornic violence to control
a woman’s income and/or employment and other acts to
prevent the economic freedom of the female partner; (d)
emotional abuse, including bullying, creating fear, blackmail-
ing, and controlling behaviors, such as isolation of the woman
from her family of birth, friends, or social life, and forcing
her to stay at, or leave, the home; and (e) psychological or
verbal abuse, including acts, such as insulting, making fun
of personal weaknesses, using humiliating nicknames, and
shouting (2-4). Hence, the present data do not reflect many
forms of domestic violence, such as economic and emotional
abuse. Moreover, the definition of sexual violence in the pres-
ent study was limited, seemingly restricted to forced sexual
intercourse (nonconsensual sexual activity). In fact, sexual
violence against a woman is a broader term that includes
“any sexual act, attempt to obtain a sexual act, unwanted
sexual comments, or advances directed against the woman’s

sexuality” (5). If the authors had questioned all of these cat-
egories appropriately, the frequency of domestic violence
should have been much higher than 2.4%.

Third, there is a potential bias concerning the timing of data
collection. The surveys were performed during clinical ante-
natal visits. Hence, women at various gestational ages were
probably included. For example, data from the first, second,
and third trimesters seem to be pooled. This may also lead to
an underestimated prevalence, since such a design will miss
women surveyed during early pregnancy who will subse-
quently be exposed to domestic violence. Therefore, a more
suitable design would be to interview women throughout the
peripartum period, for example, during early puerperium.

In conclusion, we suppose that the relatively low prevalence
of physical and sexual abuse against pregnant women report-
ed by Cengiz et al. (1) do not reflect the actual figures in their
population, in Istanbul or in Turkey, due to critical limitations
of the study.

Mekin Sezik!, Yonca Sonmez?

Department of Obstetrics and Gynecology, Siilleyman Demirel
University Faculty of Medicine, Isparta, Turkey

2Department of Public Health, Siileyman Demirel University
Faculty of Medicine, Isparta, Turkey
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Author’s Response

We appreciate and thank the authors for their comments
on our study. We reconsidered the main points of the study
regarding the evaluation of the authors. Firstly, we tried to
conduct a cross-sectional study. However, we totally agree
with the authors on what they criticized about the timing bias.
The study could be designed according to the gestational age
of the pregnant women who participated in our study. Due to
privacy issues and the interview technique, we can say that the
hospital circumstances, such as lack of private rooms, were
not perfectly proper to collect 100% accurate information about
domestic violence from the participants. In addition, we also
were surprised about the result of the percentage of women
who had experienced domestic violence. We observed similar
results in terms of domestic violence among pregnant women,
such as 4.67% from the study published by Ergonen et al. (1).
Nevertheless, the questionnaire of our study focused on physi-

Sezik and S6nmez
Letter to the Editor 207

cal, sexual, and verbal abuse. It is a fact that the investigation
about other types of violence will increase the rate of violence
in pregnancy (2). We want to thank the authors once again for
highlighting this important subject. In this study, our aim was to
increase the awareness of health care providers about domes-
tic violence against pregnant women.

Hiiseyin Cengiz
Department of Obstetrics and Gynecology, Bakirkéy Dr. Sadi
Konuk Training and Research Hospital, Istanbul, Turkey
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Questions on the article titled “Ovarian cystectorny in
endometriornas: Cormbined approach” within the scope of CME/CPD

. What is the cutoff value of HE4 (human epididymis secretory protein 4) for discriminating ovarian epithelial
cancers from endometriomas?
a) 5pM
b) 35 pM
c) 40 pM
d) 70 pM
e) 170 pM

. Which cancers are related to endometrioma?
a) 40% of endometrioid ovarian carcinomas and 50% of clear-cell ovarian carcinomas
b) 40% of mucinous and 50% of serous ovarian carcinomas
c) 40% of Brenner and 50% of germ cell tumors
d) 40% of mature cystic teratomas and 50% of immature teratomas
e) 40% of Krukenberg’s tumors and 50% of Sertoli-Leydig cell tumors

e, solutions are superior for irrigation of the abdominal cavity during endometrioma surgery.
Because it is protective against adhesions.
a) Normal saline (0.9%)
b) Hypertonic saline (3%)
c) Lactate Ringer’s
d) 5% dextrose
e) Mannitol

. Which one of these is not a conservative treatment option for endometrioma surgery?
a) Transvaginal Ultrasonography-Guided Aspiration (TUGA)
b) Laparoscopic Aspiration
c) Fenestration and Ablation (Fulguration or Vaporization)
d) Cystectomy
e) Salpingo-Oophorectomy

, recurrence of the endometrioma reaches up to 80 to 100%.
a) Drainage and aspiration
b) Fenestration
¢) Ablation
d) Cystectomy
e) Oophorectomy

. What is the cutoff value of CA 125 for discriminating ovarian epithelial cancers from endometriomas?
a) 5pM
b) 35 pM
c) 40 pM
d) 70 pM
e) 170 pM
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Answer form for the article titled “Ovarian cystectorny in
endometriornas: Combined approach” within the scope of CME/CPD

I*t Question 4™ Question
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2" Question 5" Question

A B A B

3" Question 6" Question

A B A B

People who answer these questions will receive “2 TMA-CME/CPD credits”
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The City You Work In

Your Institution

IMPORTANT NOTE: You may apply for Turkish Medical Association CME/CPD crgdits by answering the questions in
ghe front page, filling in your personal information and sending this form to “Abdi Ipekc¢i Cad. No: 2/7 34367 Nisantasi,
Istanbul” by post. This form should arrive to the above-mentioned address latest by November 31, 2014.




JTGGA CME/CPD CREDITING

Q}o\sgh-TUr,(. /‘}06
Q ()
=u

o
e
%

% 4
o/, 1993 ese\
geng

Questions on the article titled “Ovarian aging and
premature ovarian failure” within the scope of CME/CPD

. Which of the following decreases first as a result of the declining cohort of antral follicles?
a) Estradiol

b) Inhibin B

c) Inhibin A

d) FSH

e) LH

. Which one of the following genes affect the rate of initial selection from the primordial follicle pool?
a) FSHR

b) LHR

c) GDF9

d) CYP 17

e) CYP 19

. Which one of the following is a precursor of sphingolipid secondary messenger and responsible for the
cellular silence and physical aging of oocytes?

a) Ceramide

b) Advanced glycation end-products

¢) Cu/Zn superoxide dismutase

d) Gluthation

e) Telomerase

. Which one of the following is incorrect for AMH?

a) AMH is a member of the transforming growth factor-B family

b) AMH is expressed as early as 36™ gestational week

¢) AMH is a dimeric glycoprotein

d) AMH is secreted from the granulosa cells of pre-antral and small antral follicles
e) AMH stimulates the early stages of follicular development

. Which one of the following is the most common etiological factor for premature ovarian failure?
a) 17a-hydroxylase deficiency

b) Turner syndrome

c) Fragile X syndrome

d) Chemotherapy/Radiotherapy

e) Type 1 autoimmune polyglandular syndrome

. Which one of the following chemotherapeutics has high risk for gonadotoxicity?
a) Cisplatin

b) Bleomycin

¢) Adriamycin

d) Vincristine

e) Cyclophosphamide




JTGGA CME/CPD CREDITING

Answer form for the article titled “Ovarian aging and
premature ovarian failure” within the scope of CME/CPD

I*t Question 4™ Question

A B A B

2" Question 5" Question

A B A B

3" Question 6" Question

A B A B

People who answer these questions will receive “2 TMA-CME/CPD credits”

TMA-CME CREDITING BOARD ENQUIRY FORM

JTGGA MANUSCRIPT 2014/15

TR dentification Number [ ][] [[] [] [ [ [] (][] [ ] idenircadon Nomber s o scted.
vame [ OOO0OO000O0O0O00OOO
sename [ |[ 111 UIH0OOOOOOOOO

The City You Work In

Your Institution

IMPORTANT NOTE: You may apply for Turkish Medical Association CME/CPD crgdits by answering the questions in
ghe front page, filling in your personal information and sending this form to “Abdi Ipekc¢i Cad. No: 2/7 34367 Nisantasi,
Istanbul” by post. This form should arrive to the above-mentioned address latest by November 31, 2014.







Ozgiin Arastirma

J Turk Ger Gynecol Assoc 2015; 16: 130-134 « DOI: 10.5152/jtgga.2014.13034

Ikinci trimesterde erken dogum indiiksiyonu icin
Misoprostol: Dogum zamaninin tahmininde tibbi
oyku ve klinik parametrelerin rolu

Alexander Di Liberto’, Jan Endrikat?, Sandra Frohn?, Erich Solomayer®, Kubilay Ertan’®
!Department of Obstetrics and Gynecology, Leverkusen Municipal Hospital, Leverkusen, Germany
’Department of Obstetrics and Gynecology, Saarland University Hospital, Homburg, Germany
3Department of Obstetrics and Gynecology, Leverkusen Municipal Hospital, Leverkusen, Germany
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Amac: Erken gebelikte modern tani araglan tarafindan tespit edilen ciddi fetal malformasyonlar ve/veya kromozom sapmalari hamile kadinlarda
indiiklenen diisiik izerine tartismalarn gerektirir. Yetkili danismanlik, tim diisiik islemi icin gerekli zamamn tahmini icerir. Tahminlerimizi rafine
etmek icin yaptigimiz girisimde, 11 tibbi 6ykii ve klinik degiskenlerin dogum zaman tizerine etkisini degerlendirdik.

Materyal ve Metot: Fetal anomali nedeniyle miyadindan énce diisiik igin bagvuran 79 kadin hakkinda retrospektif kayit analizi yaptik. Diistik,
vajinal misoprostol (prostaglandin E1, CytotecTM, Pfizer, New York, USA) uygulamasi ile indiiklendi. 11 tibbi ge¢mis ve klinik degiskenlerin 24 saat
icinde doguran kadinlarin yiizdesi (birincil sonlamim noktasi) ve ortalama indiiksiyon-dogum zamani aralig (ikincil sonlamim noktasi) tizerindeki
etkilerini arastirdik.

Bulgular: Kadinlarin %53t (42/79) 24 saat i¢inde dogurdu; %83.6’s1 (66/79) 48 saat icinde dogurdu. Geg diisiik éykiisii olan kadinlarin %83.31,
Oykiisii olmayanlarin ise %50.7’si 24 saat icinde dogurdu. Ortalama indiiksiyon-dogum zamani araligi sirasiyla 35.5 saate karsilik 12.3 saat oldu. Erken
diisiik 6ykisi icin, rakamlar 24 saat icinde dogum icin %48.2’ye karsilik %65.2 ve ortalama indiiksiyon-dogum zamani araligl icin 32.5 saate karsilik
15.6 saat idi. Fetusun giincel agirhg1 >500 g, son 6nceki yenidogan agirligt <3500 g, 6nceki gebelikler, erken membran riiptiirii ve >0.5 mg/dLlik
yiiksek CRP de dogum zamanini azaltti. Sasirtici olarak anne ve gebelik yasi ortalama indiiksiyon-dogum zamani araligi iizerinde kayda deger veya
tutarh bir etkiye sahip degildi. Farkhiliklarin hicbiri istatistiksel olarak anlamliliga ulasmadi. Kadinlarin %83’ti basarili dogum icin 1000 ug veya daha
azina ihtiya¢ duydu.

Sonug: Ne tibbi 6ykii degiskenleri ne de 6zel klinik degiskenler ikinci trimesterde dogum zamaninin kesin tahminine olanak vermektedir. Bununla
birlikte baz1 parametreler, indiiksiyon-dogum zamani araligini azaltmaya bir egilim gostermektedir. Sonuclarmiz hastaya damsmanlik i¢in bir bas-
langic rehberlik olarak hizmet gorebilir.

Anahtar kelimeler: Misoprostol, dogum indiiksiyonu, dogum zaman, hastaya danismanlik
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Epileptik gebelerde, gebelik sirasindaki nobet oykiistinin
umblikal arter kan gaz1 sonuclan tizerine etkisi

Ozhan Ozdemir, Mustafa Erkan Sari, Funda Arpact Ertugrul, Aslihan Kurt, Vefa Selimova, Cemal Resat Atalay
Ankara Numune Egitim ve Arastirma Hastanesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Ankara, Tiirkiye
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Amac: Calismamizda, epileptik gebelerde, gebelik sirasinda gegirilmis olan nébet sayisinin dogum eylemi sirasindaki umblikal arter kan gazi para-
metreleri izerine etkisisi olup olmadiginin arastinlmasi amaclanmustir.

Gereg ve Yontemler: Generalize tonik klonik epilepsi tanisi olan, 37-41 gebelik haftalan arasindaki 55 gebe ile benzer ézellikleri olan ancak epi-
lepsi tanis1 olmayan 50 gebe hasta calismaya dahil edildi. Epilepsi tanisi olan hastalar gebelik sirasinda en az 5 epileptik nobet 6ykiisii olan 27 hasta
ve gebelik sirasinda nobeti olmayan 28 hasta olmak tizere iki gruba ayrildi. Epilepsi tanisi olan gebelerin tamamu gecirilmis sezaryen 6ykiisii veya
norolojinin Onerisi ile genel anestezi allinda sezaryen ile dogum yapmis hastalardi. Bu olgularda dogumdan hemen sonra umbilikal arter kan gazi
orneklemesi yapildi.

Bulgular: Epilepsisi olmayan kontrol grubu ile gebelik sirasinda epileptik nébet 6ykiisii olmayan gebe kadinlar karsgilagtinldiginda umblikal arter
kan gazi degerleri acisindan fark saptanmadi (p>0.05). Gebelik sirasinda 5 ve daha fazla sayida epileptik nébet 6ykiisii olan gebeler, epilepsisi ol-
mayan kontrol grubu ve gebelik sirasinda nébet 6ykisii olmayan epilepsili gebelerle karsilastinldiginda umblikal arter kan pH degeri daha distik,



parsiyel karbondioksid basinci (pCO2)daha yiiksek ve parsiyel oksijen basinci (pO2) daha duisiik olarak tespit edilse de istatistiki olarak anlaml fark
bulunmamustir (p>0.05).

Sonug: Maternal generalize tonik klonik epileptik nébetler fetus icin kaygi verici olabilmektedir. Gebelik sirasindaki tonik klonik nébetler gecici
hipoksi ile iligkili gorinmektedir. Bu nedenle epileptik gebelerde prekonsepsiyonel ve prenatal ddonemde, nobetlere karsi koruyucu olan monoterapi
ve en diisiik doz ile tedavi amaglanmaldir.

Anahtar kelimeler: Epilepsi, gebelik, umblikal arter kan gazi
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Vajinal dogum sonrasi postpartum idrar retansiyonu:
Bir vaka-kontrol calismasinda risk faktorlerinin
degerlendirilmesi

Sabri Cavkaytar, Mahmut Kuntay Kokanali, Aysegiil Baylas, Hasan Onur Topcu, Bergen Laleli, Yasernin Tasct
Dr. Zekai Tahir Burak Kadin Sagligi Egitim ve Arastirma Hastanesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Ankara, Turkey
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Amacg: Vajinal dogum sonrasi postpartum idrar retansiyonu icin obstetrik risk faktérlerini degerlendirmek.

Materyal ve Metot: Vajinal dogum yapan 234 kadindan postpartum idrar retansiyonu olan 19 (%8.1) kadin vaka, retansiyonu olmayan 215 (% 91.9)
kadin kontrol idi. Postpartum idrar retansiyonu; iseme sonrasi rezidiiel =150 mL mesane hacmi varligl veya vajinal dogumdan sonra 6 saat icinde
idrar yapamama olarak tanimlandi. Lojistik regresyon analizi idrar retansiyonu i¢in risk faktorlerini belirledi.

Bulgular: Dogum eyleminin ikinci asamasinin siiresinin uzamasi (OR=0.46,%95 CI i¢cin OR=0.06-3.67, p<0.001), epizyotomni varhgi (OR=0.07, 95% CI
icin OR=0.01-0.68, p=0.022) ve perine yirtilmasi (OR=97.09,%95 CI icin OR=7.93-1188.93, p<0.001), ve yenidogan i¢in dogum agirhginin >4000 g olmasi
(OR=0.04,%95 Cl igin OR=0.01-0.20, p<0.001), vajinal dogum sonrasi postpartum idrar retansiyonu i¢in bagimsiz risk faktérleri olarak bulundu.

Sonug: Vajinal dogum sonrasi postpartum idrar retansiyonu nispeten sik goriilen bir durumdur. Dogum eyleminin ikinci asamasinin uzamasi, epiz-
yotomi, perine yirtiklar ve makrozomik dogum dahil olmak tizere risk faktorleri hakkinda farkindalik bize bu komplikasyona karsi gerekli 6nlemlerin
alinmasi icin olanak saglayabilir.

Anahtar kelimeler: Mesane, dogum, risk faktérleri, idrar retansiyonu
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Intrasitoplazmik sperm enjeksiyonunu uygulanan
polikistik over sendromlu kadinlarda obezite koti
gebelik sonuclar ile iliskili degil

Funda Akpinar, Berfu Demir, Serdar Dilbaz, Iskender Kaplanoglu, Berna Dilbaz
Etlik Ziibeyde Harim Dogum ve Kadin Saglhigi Egitim ve Arastirma Hastanesi, Tiip Bebek Anabilim Dali, Ankara, Tiirkiye
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Amacg: Polikistik over sendromlu hastalann viicut kitle indeksinin in vitro fertilizasyon sonuclarina etkisini degerlendirmek.

Gereg ve Yontemler: Polikistik over sendromlu hastalara ait 337 siklus viicut kitle indeksine gére normal, kilolu ve obez olarak gruplandirildi. Sti-
mulasyona cevap, fertilizasyon orani, implantasyon oran, klinik ve devam eden gebelik oranlar incelendi.

Bulgular: Artan viicut kitle indeksi ile kullanilan total gonadotropin miktan artarken, oosit sayisinin azaldigi goriildii. Siklus iptal oran, fertilizasyon
orani, implantasyon orani ve klinik gebelik orani her ti¢ grupta benzerdi. Kilolu ve obez gruplarda agonist protokol ile antagonist protokole kiyasla
daha az siklus iptali orani ve daha yiliksek sayida oosit eldesi gozlendi.

Sonug: Obez polikistik over sendromlu kadinlann gebelik oranlar obeziteden etkilenmedi. Kullanilan protokoliiniin kilolu ve obez gruplardaki
etkisini izlemek {izere daha fazla calismaya ihtiyac vardir.

Anahtar kelimeler: Invitro fertilizasyon, polikistik over sendromu, viicut Kitle indeksi
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Yasanilan yer ve yasam sitilinin gebelikte D vitamini
eksikligine etkisi: Turkiye’nin bati ve dogu uc¢
noktalarinin karsilastirilmasi

Esra Bahar Giir!, Giiliizar Arzu Turan'!, Siimeyra Tatar!, Ayse Gokduman?, Muammer Karadeniz®, Giilnaz Celik?’, Mine Genc!, Serkan Celik'
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1Sifa Hastanesi, Biyokimya Anabilim Dali, Erzurum, Tirkiye
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Amag: Calismamizin amaci, Tiirkiye'nin en dogu ve en bati noktalarninda gebelikte vitamin D eksikligi prevalansini, buna etki eden faktorleri ve
“Ulusal gebelikte vitamin D takviyesi programi”na uyumu aragtirmaktir.

Gereg ve Yontemler: Gebeligin 24-28. haftasindaki gebelere yagam stilini degerlendiren bir anket uygulandi ve serum 25 hidroksi vitamin D3(
25(0OH)D3) diizeyleri olgiildi.

Bulgular: Gebelikte vitamin D eksikilgi (<20 ng/mL) prevalansi izmir’de %27.8 ve Erzurum’da %76.3 olarak bulundu. “Ulusal gebelikte vitamin D
takviyesi programi”na uyum, izmir’de %8 ve Erzurum’da % 32.6 olarak saptandi. Giyim stili, balik tiiketimi, deniz kiyis tatil siiresi ve giinliik 1200 IU
vitamin D takviyesi, izmir’de yasayan gebelerde serum 25(OH)D3 diizeyini etkilerken, sadece tatil siiresi ve giinliik 1200 IU vitamin D takviyesinin
Erzurum’daki gebelerde serum 25(OH)D3 diizeyini etkiledigi gériildii. Buna keza, vitamin D eksikligi icin kesim noktasi olarak =32 ng/mL kabul
edildiginde, yasam stilinin gebelikte serum 25(0OH)D3 diizeyine etkisi olmadigi bulundu.

Sonug: Yagam sitilinin gebelikte D vitamini diizeyine etkisi 6zellikle soguk bélgelerde sinirhidir. Gebe takibinde, bélge ve mevsim farki gozetilmek-
sizin “Ulusal gebelikte vitamin D takviyesi programi”na uyumun arttirlmasi onerilebilir.

Anahtar kelimeler: Gebelik, D vitamini eksikligi, D vitamini takviyesi, yasam stili, yagsamlan yer
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Bir ardisik kultir besiyeri ortaminda morfokinetik
verilere dayal hizlandirilmis embriyo secimi
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modelinin tekrarlanabilirligi

Ender Yalginkaya, Elif G. Ergin, Eray Caliskan, Zeynep Oztel, Alev Ozay, Hakan Ozornek
Eurofertil Tiip Bebek Merkezi, [stanbul, Tiirkiye
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Amac: Onceden yapilanmis embriyo skorlama modeline dayal dinamik skor verilen embriyolarin akibetini karsilastirmak ve bu modelin bizim
verilerimiz ile uyumlu olup olmadigini analiz etmek.

Materyal ve Metot: Bu calismada bilinen implantasyon verileri ile transfer edilen toplam 910 embriyo retrospektif olarak analiz edildi. Tiim emb-
riyolara 6nceden yapilanmis hiyerarsik embriyo skorlama modeline dayal bir dinamik skor verildi.

Bulgular: En yiiksek gebelik oram C + ve A- (her biri icin %48.2) gruplarinda gériildii ve en diisiik E grubunda (%19.7) gézlendi. implantasyon ve
klinik gebelik oranlan gruplar arasinda karsilastirildiginda, en yiiksek ve istatistiksel olarak anlaml implantasyon ve klinik gebelik oranlan grup C
+’te gorilda (her biri icin %32.7, p=0.000). Bu oranlar grup A-’da %29.4’e geriledi.

Sonug: Dinamik skora gére embriyolarin akibetleri 6nceden yapilanmig modelin sonuglan ile uyumlu degildir. Her IVF laboratuvan kendi uygula-
malarina dayanarak benzersizdir. Bu nedenle, her IVF laboratuvarnin énceden yapilanmis bir modeli kullanmak yerine kendi verilerine dayanan
kendi embriyo secim kriterlerini belirlemesi gerektigini diisinmekteyiz.

Anabhtar kelimeler: Onceden yapilanmis model, dinamik skor, gebelik orani
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Oositlerde gozlenen perivitelline aralik
bozukluklarinin embryo gelisimi Gizerine etkisi

Hikmet Hassa, Yunus Aydin, Fulya Taplamacioglu
Eskisehir Osmangazi Universitesi Tip Fakiiltesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Eskisehir, Tiirkiye
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Amag: Yardimci Gireme teknikleri ile elde edilen embriyolarin kalitesini etkileyen en 6nemli faktorlerden bir tanesi oosit kalitesidir. Oosit kalitesi ise
sitoplazmik ve ekstrasitoplasmik olgunlasmaya baghdir. Bu calismanin amaci; ekstrasitoplazmik olgunlasmada ki 6nemli faktérlerden olan perivi-
telline aralik 6zelliklerinin embryo gelisimi izerine etkisini incelemektir.

Gerecg ve Yontemler: Bu calismada erkek faktor infertilitesi nedeniyle gonadotropin-releasing hormone (GnRH) analog + recombinant Follicle-sti-
mulating hormone (rec-FSH) (mid-luteal uzun protokol) ile stimulasyon uygulanan 98 intracytoplasmic sperm injection (ICSI) siklusundan elde edi-
len 1154 oositten, kriterlere uygun olan 217 oosit degerlendirilmistir. Perivitelline aralik anormalligi (genisleme + grantiler yapi) olan 105 metafaz-II
oosit ile tamamen normal olan 112 metafaz-1I oosit, embryo gelistirebilme 6zelliklerine gore karsilastinlmislardir. Normal metafaz-II oosit; yuvarlak
ve parlak zona pelusida, sitoplazmik membrane etrafinda bogluk icermeyen ancak parcalanmamus birinci polar cisimcigi iceren perivitelline aralik,
homojen ve orta derecede granuler yapi gosteren sitoplazma ile karakterizedir. Oosit ve embryo degerlendirmeleri Alpha Scientists in Reproduc-
tive Medicine and the European Society of Human Reproduction and Embryology (ESHRE) Special Interest Group of Embryology kriterlerine gére
yapilmisgtir.

Bulgular: 105 perivitelline anormalligi olan oositten Grade-I, II ve Ill embryo gelisme orani sirasi ile 68.5%, 23.8% ve 7.7% idi. 112 normal oositten
Grade-, Il ve IIl embryo gelisme orani sirast ile 82.1%, 17.9% ve 0% idi. Grade-I (68.5% vs. 82.1%, p value; 0.019) ve Grade-III (7.7% vs. 0%, p value;
0.003) embryo gelistirebilme oranlarn perivitelline aralik anormalligi olan oositler ile daha dustiktii.

Sonug: Oosit kalitesi degerlendirilirken perivitelline aralik 6zellikleri de degerlendirilmelidir. Ozellikle erkek faktérii nedeniyle GnRH analog + rec
FSH ile stimulasyon uygulanan hastalarda elde edilen oositlerde, perivitelline aralik anormallikleri embryo gelisimini kot yonde etkileyebilir.
Anahtar kelimeler: Embryo, oosit, perivitelline aralik
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Endometriyum kanseri olan hastalarda omental
metastazin onemi nedir?
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Amag: Omental metastazi olan endometriyum kanserli hastalarda cerrahi-patolojik faktérleri, sagkalimi ve sagkalimu belirleyen faktorleri belirlemek.
Gereg ve Yontemler: Hastanemizde 1993-2012 yillar arasinda opere edilen ve omental metastazi olan hastalar dahil edildi. Eslik eden bagka tii-
moril olan ve uterin sarkomu olan hastalar calismaya dahil edilmedi.

Bulgular: Omentektomi endometriyum kanseri olan 811 hastaya uygulandi ve omental metastaz hastalarin 48’inde (5.9%) tespit edildi. Timoér tipi
26 hastada endometrioid tipti. Omental metastaz hastalann %60 ve %40'inda sirasiyla makroskopik ve mikroskopikti. Total omentektomi mikroskopik
metastazlarin yakalanma ihtimalini arttinyordu. Omental metastazi olan hastalarin %68.8’'inde pozitif peritoneal sitoloji, %66.7’sinde adneksiyal tutulum,
%60.5’inde lenfatik tutulum, %47.9’unda servikal metastaz ve %29.2’sinde serozal tutulum vardi. Bu hastalann %43.8’inde omentum, adneks ve peritoneal
sitoloji disi intraabdominal tutulum vardu. iki yillik hastaliksiz sagkalim %28.2 iken 2 yilik toplam sagkalim %40 idi. Myometrial invazyon derinligi, grade,
sitoloji ve pelvik lenf nodlarnin durumu 2 yilhk hastaliksiz sagkalimla iligkili iken servikal invazyon ve sitoloji 2 yillik toplam sagkalimla iligkili idi.

Sonug: Endometriyum kanserinde omental metastaz kotii prognoz demektir ve 2. yilin sonunda hastalarin tigte ikisi kaybedilir. Total omentektomi
mikrometastazlarin yakalanma sansini arttirsa da sagkalima etkisi tartismalidir. Bu hasta grubunda yeni tedavi modaliteleri gerekmektedir.
Anahtar kelimeler: Endometriyum kanseri, omental metastaz, sagkalim
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Izole intrauterin gelisme geriligi ve preeklampsi ile
birlikte intrauterin gelisme geriligi olan kadinlarda
serum maternal adiponektin konsantrasyonlarinin
karsilastiriimasi
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Amac: Bu calisgmanin amaci izole intrauterin gelisme geriligi IUGG) olan gebe kadinlarda ve preeklampsi ile birlikte [UGG olan (IUGG +PE) gebe
kadinlarda serum maternal adiponektin konsantrasyonlarini karsilastirmakti.

Materyal ve Metot: Yaslan 18-40 arasi, izole IUGG olan otuz hasta (grup 1), [UGG+PE olan 20 hasta (grup 2) ve 30 saglikli kontrol (grup 3) calis-
maya dahil edildi. Bu hastalarin ven6z kan 6rnekleri ac durumda elde edildi. Adiponektin konsantrasyonlan santrifiij sonrasi elde edilen serumda
enzim-bagh immiinosorbent deneyi ile 6lciildii. Gruplar arasindaki farkliliklan bulmak icin, student t-testi ve tek yonlit ANOVA istatistiksel metotlar
kullanildi.

Bulgular: Gruplar arasinda yas, viicut kitle indeksi, gebelik yasi ve parite acisindan fark yoktu (p>0.05). Uc grup arasinda karsilastinldiginda am-
niotik siv1 indeksi degerleri (p<0.001) ve gebelik sirasinda kazanilan agirhk (p=0.017) anlaml olarak farkliydi. Adiponektin ortalama konsantras-
yonlar IUGG grubunda 94.041 pg/mL, IUGG+PE grubunda 55.717 pg/mL ve kontrol grubunda 51.831 pg/mL idi. Hem IUGG ve IUGG+PE gruplan
(p degeri; <0.05) hem de IUGG ve kontrol gruplar arasindaki farklar istatistiksel olarak anlaml idi (p degeri; <0.001). Bununla birlikte, [UGG+PE
grubu ve kontrol grubu arasinda anlaml bir fark yoktu (p>0.05).

Sonug: IUGGnin maternal serum adiponektin konsantrasyonlarnni artirdigim bulduk, bununla birlikte bu artig IUGG+PE olan gebe kadinlarda
olusmaz.

Anahtar kelimeler: IUGG, preeklampsi, adiponektin
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Endometriomalarda over kistektomisi: Kombine yaklasim
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Endometrioma premenopozal popiilasyonda en sik adneksiyal kitlelerden biridir, ancak 6nerilen tedavi hala tartisma konusudur. Tibbi tedavi et-
kisizdir ve over endometriomalarnin tedavisinde 6nerilemez. Genel goris birligi hem agrny1 azaltmak hem de spontan gebelik oranlarini artirmak
icin 4 cm’den biiyiik over endometriomalarinin ¢ikarilmasi gerektigidir. Kapsiil genellikle yogun yapisik oldugu icin over endometriomalarinin ¢i-
karilmasi zor olabilir. Secilecek cerrahi tedavi cerrahi laparoskopi iken, konservatif tedavi icin tercih edilen metot modifiye kombine kistektomidir.
Kistektomi over icin zarar verici olabilir oysa daha fazla rekiirrens riski ile birlikte ablasyon yetersiz olabilir. Bizim bilgimize gére, modifiye kombine
teknik endometrioma tedavisinde daha etkili olarak goriilmektedir.

Anahtar kelimeler: Endometrioma, laparoskopi, kistektomi, kombine teknik
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Ovaryen yaslanma ve prematur over yetmezIigi
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Uremede fizyolojik yaslanma ovaryen korteks follikiillerindeki oositlerin say1 ve kalitesinde azalma sonucunda ortaya cikar. Her ne kadar havuz
ve follikiiler oosit kalitsindeki azalmanin nedeni tam olarak anlasilamamissa da, endokrin, parakrin, genetik ve metabolik faktorlerin etkili oldugu
diistiniilmektedir. Gliniimiizde, ovaryen yaslanma mekanizmalarni anlayabilmek a¢isindan genomik aragtirmalar 6nem kazanmigtir. Ovaryen
yaslanma siirecindeki, telomeraz ve seramid gibi ko-faktorlerin etkileri yeni arastirmalarla incelenmektedir. Ovaryen yaslanmanin degerlendiril-
mesinde en 6nemli testler antral follikiil sayis1 ve antimiilleryan hormondur.

Anahtar kelimeler: Ovaryen yaslanma, prematiir over yetmezIigi, iireme
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Uterusun multilokiile Kistik Mullerianosisi:
Bir olgu sunumu

Pattomthadathil Sankaran Jayalakshmy, Shasi Velusamy, Joy Augustine
Department of Pathology, Government Medical College Thrissur, Kerala, India
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Uterus fundusunun serozal yilizeyinde multilokiile kistik kitle olarak ortaya ¢ikan bir Mullerianosis olgusu rapor etmekteyiz. Klinik ve radyolojik
olarak, bir over tiimorii olarak yorumlandi. Mullerianosis ¢ok nadir benign tiimoér benzeri lezyondur. Bu lezyon hakkinda farkindalik; klinisyenler,
radyologlar ve patologlarin yanhs tanidan kacinmalarn icin gereklidir.

Anahtar kelimeler: Uterus fundusu, Mullerianosis, multilokiile Kistik Kitle
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Persistan asit nedeniyle over kanserini taklit eden
sklerozan kapsiile edici peritonit: Olgu sunumu
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‘Koza Sendromu’ olarak da bilinen sklerozan kapsiile edici peritonit intra-abdominal organlan saran, kalin, fibrotik bir kese varligi nedeniyle bar-
sak tikanikligi, karin agrnis1 ve persistan asite yol acan nadir bir durumdur. Sendrom konjenital olabilecegi gibi cesitli faktorler nedeniyle edinsel
olarak da goriilebilmektedir ve nonspesifik semptomlarla seyretmektedir. Sendroma ait primer patogenez net olarak tanimlanamasa da genetik



faktorler, etken ajanlarn transtubal yolla karin bosluguna ulagmasi, peritoneal enfeksiyonlar, farmakolojik ajanlar ve invazif peritoneal girisimler
etkili olabilmektedir. Sendroma ait spesifik tani kriterleri olmayip ¢ogu olgu operasyon sirasinda barsak segmentlerini saran kalin, fibrotik kesenin
gozlenmesiyle tani almaktadir. Fibrotik kese peritoneal sivi dinamigini degistirmekte ve persistan asite yol agmaktadir. Yazimizda preoperatif do-
nemde biiyiik heterojen kitlesi ve asit varlig1 nedeniyle over kanseri 6n tanisiyla opere edilen ancak peroperatif olarak Abdominal Koza Sendromu
tanisi alan bir olguyu sunarak bu konuya dikkat cekmeyi planladik.

Anahtar kelimeler: Abdominal koza sendromu, sklerozan kapsiile edici peritonit, asit



