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Editorial

Dear Colleagues,

I am delighted to introduce the second issue of the “Journal of the Turkish German
Gynecological Association (JTGGA)” in the publishing year of 2015.

Many interesting articles are included in this issue from Turkey and other countries. One of

them is a research article from Thailand investigating the correlation between ultrasound
measured placental volume and collected umbilical cord blood volume in term pregnan-
cy. In this issue, you will also read an attractive paper evaluating the clinical presentation,
laboratory findings, and response to treatment in girls with labial adhesion younger than 23
months. As you know, male live births slightly exceed female live births by approximately
3%. The ratio of male to total live births is conventionally represented as M/F. Privation,
toxins, and stress have been shown to affect M/F, all of which reduce M/F. You will find
an interesting paper conducted to ascertain whether the onset of the “Great Recession”
(2007) was associated with changes in M/F in the United States. You will also read a review discussing impact of obesity
on infertility in women.

Turkish - German Gynecological Education and Research Foundation (TAJEV) and German-Turkish Gynecological
Association (DTGG) Joint Meeting was conducted in Istanbul on May 22nd — May 24th, 2015 with a high scientific quality.
More than 100 experts from Germany with different institutional background have shared their knowledge and experi-
ences with the all the participants and Turkish colleagues. The Joint Meeting organized by the foundation has also the
privilege of being the first meeting in which German language has been used as the official language in Turkey. During
the meeting majority of the topics in the field of obstetrics & gynecology has been debated.

I would also like to inform you about the fifth Social Responsibility Project of our foundation - Turkish German
Gynecological Education and Research Foundation (TAJEV) which will be held on September 11-12, 2015, in Canakkale.
The project is traditionally organized in four steps; public awareness meeting with participation of the locals, the scientific
meeting with participation of health professionals, performing of the advanced operations and medical examination /
screening to local women, and finally a medical device donation to a local hospital. We would be excited to have our
colleagues join us in these intense scientific activities.

Wish you all a sunny holiday.

Best regards,

Cihat Unli, M.D.

Editor in Chief of JTGGA
President of TAJEV
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64 Original Investigation

Correlation of ultrasound estimated placental volume
and umbilical cord blood volume in term pregnancy

Papinwit Pannopnut', Maethaphan Kitporntheranunt!, Panwara Paritakul’, Kittipong Kongsomboorn?
'Department of Obstetrics and Gynecology, Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand
’Department of Preventive and Social Medicine, Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand

Objective: To investigate the correlation between ultrasound measured placental volume and collected umbilical cord blood (UCB) volume
in term pregnancy.

Material and Methods: An observational cross-sectional study of term singleton pregnant women in the labor ward at Maha Chakri Sirindhorn
Medical Center was conducted. Placental thickness, height, and width were measured using two-dimensional (2D) ultrasound and calculated
for placental volume using the volumetric mathematic model. After the delivery of the baby, UCB was collected and measured for its volume
immediately. Then, birth weight, placental weight, and the actual placental volume were analyzed. The Pearson’s correlation was used to de-
termine the correlation between each two variables.

Results: A total of 35 pregnant wormen were eligible for the study. The mean and standard deviation of estimated placental volume and actual
placental volume were 534+ 180 mL and 575+118 mL, respectively. The median UCB volume was 140 mL (range 98-220 mL). The UCB volume
did not have a statistically significant correlation with the estimated placental volume (correlation coefficient 0.15; p=0.37). However, the UCB
volume was significantly correlated with the actual placental volume (correlation coefficient 0.62; p<0.001) and birth weight (correlation coef-
ficient 0.38; p=0.02).

Conclusion: The estimated placental volume by 2D ultrasound was not significantly correlated with the UCB volume. Further studies to es-
tablish the correlation between the UCB volume and the estimated placental volume using other types of placental imaging may be needed.

(J Turk Ger Gynecol Assoc 2015; 16: 64-7)

Keywords: Umbilical cord blood volume, placenta parameters, ultrasound

Received: 07 January, 2015 Accepted: 08 March, 2015

Introduction

Umbilical cord blood (UCB) is an established source of hema-
topoietic stem cells for transplantation (1, 2). It has become
more popular in the new era of transplantation medicine (3).
In cord blood banking, the qualified cord blood unit was deter-
mined by the number of the total nucleated cell count (TNC)
and the cluster of differentiation 34+ (CD34+) cell concentra-
tion that is adequate for engraftment (4). For an efficient bank-
ing system, some researchers look for a reliable method to
predict UCB cell yield from volunteer cord blood donors (5-7).
Several maternal and neonatal factors may influence the quan-
tity and quality of UCB collection; for example, gestational age,
neonatal birth weight, placental weight, route of delivery, and
length of umbilical cord (7-9). The method of UCB collection
also has an influence on the volume collected (10).

UCB volume is a simple, rapid, and cost-effective parameter
to estimate the blood forming potential of cord blood units.
The volume collected correlates well with TNC and CD34+

cell measures; the high yield of hematopoietic cells were
found in a greater volume of cord blood (11). Therefore, UCB
volume is used as a criterion for UCB donor selection in many
centers. The minimum threshold of volume needs at collec-
tion to bank units is 50 mL (12, 13).

Placenta is a connector between maternal and fetal circula-
tion, and it is a reservoir for passing the blood to the fetus.
Thus, placental volume should be another important factor
that correlates to UCB volume. There are many modalities
to estimate placental volume (EPV) prenatally such as two-
dimensional (2D) ultrasound (14), three-dimensional (3D) ul-
trasound (15), and magnetic resonance imaging (MRI) mea-
surement (16). The 2D ultrasound is mainly used for placental
measurement in the prenatal period, and these specific pla-
cental parameters can calculate placental volume using the
mathematic model with good correlation (17).

The purpose of the study is to find a correlation between ul-
trasound EPV and UCB volume. The ability to predict the UCB
volume would help in selecting UCB donors before delivery.
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Material and Methods

This study is a cross-sectional study. The study population was
singleton term pregnant women who had spontaneous vaginal
delivery in our hospital from January 2014 to April 2014. The
study protocol was approved by the ethical review board.

A pilot study of 10 pregnant women was performed. After data
collection, the sample size was calculated using the expected
correlation coefficient (r) of 0.74. This study required at least 35
participants.

Inclusion and exclusion criteria

A total of 50 Thai pregnant women in the labor room were re-
cruited by the simple sampling method. The inclusion criteria
were as follows: maternal age of >18 years, term singleton
pregnancy, plan for a vaginal delivery, and consent to partici-
pate in the study. The exclusion criteria were as follows: any
antenatal obstetrics complications, having any blood-borne
transmission diseases such as viral hepatitis B or syphilis, histo-
ry of hematopoietic malignancy, suspected fetal anomaly/fetal
distress, abnormal amniotic fluid volume, rupture of amniotic
membranes, and abnormality of placenta and umbilical cord.
The authors also excluded cesarean delivery cases because the
route of delivery may affect the collected UCB volume.

Placental volume measurement

Estimated placental volume (EPV)

All patients underwent ultrasound scans at hospital admis-
sion in the latent phase of labor using an ultrasound machine
(Aloka®SSD900; BJC Healthcare, Bangkok, Thailand) with a 5
MHz 2D curvilinear abdominal transducer. After establishing a
correct positioning according to the landmarks as previously
described by Azpurua et al. (17), the measurement of placen-
tal height, width, and thickness were made on the same sono-
graphic plane by the first author. Briefly, the placental location
and cord insertion was identified. The ultrasound beam must be
placed vertically to the placenta. The thickest non-folding part of
the placenta was measured perpendicularly. The maximal pla-
cental width was measured in the range of between both edges
of placenta. The placental height was the distance from the level
of the width measurement to the base of the placenta vertical-
ly, as shown in Figure 1. All scans were performed during the
uterine contraction-free period. After the complete linear mea-
surement of three placental parameters, placental volume was
later calculated using the convex-concave shell mathematic
equation, v= [n D x [4H(W —T) + W(W —4T) + 412} (17).

Actual placental volume (APV)

The placenta was examined after delivery by a standard method
(18). The membranes were trimmed at the placental edge, and
all of the placental mass was wrapped up with a plastic bag and
put in a bucket full of water to instead of water. The spilled water
was measured for its volume using a scientific glass beaker as
the principle of the water volume displacement. The APV was
the spilled water volume plus UCB volume.

Umbilical cord blood (UCB) volume collection
Following delivery, the baby was placed in the same level of the
placenta.The umbilical cord was clamped at 7 and 12 cm from

Pannopnut et al.
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Figure 1. A two-dimensional ultrasound scan showing the measure-
ment of placental width (W) and placental height (H) in centimeters

the baby’s side within 2 min after birth and then cut in the usual
manner. A 16-gauge needle was inserted into the umbilical vein
to allow drainage of UCB from the placenta to a standard 350
ml blood collecting bag, TERUMO® blood bag with Citrate Phos-
phate Dextrose Anticoagulant-1 (CPDA-1) (TERUMO Thailand
Co. Ltd., Bangkok, Thailand), by gravity until blood flow stopped
(19). The blood collection was monitored by a blood bag weigh-
ing machine (BIOMIXER® -323; Ljungberg & Kogel AB, Helsing-
borg, Sweden). The UCB volume was defined as the volume of
blood in the collecting bag, excluding the pre-existing anticoagu-
lant, measured in milliliters.

Statistical analysis

Statistical analysis was performed using SPSS IBM (Registration
number 1975-01566-C) (Singapore Pte. Ltd., Singapore, China).
The data was tested for a normal distribution. Continuous data
was presented as mean and standard deviation (SD) or median
and interquartile range (IQR) when appropriate. The Pearson’s
correlation coefficient (r) or the Spearman’s rho correlation co-
efficient was calculated. Variable p-values <0.05 was considered
statistically significant.

Results

A total of 50 pregnant women met the inclusion criteria. Five
cases were excluded because the entire placental width could
not be measured using ultrasound, and 10 cases were excluded
because of poor visualization of the placenta due to its loca-
tion. The median and interquartile range of maternal age and
gestational age was 29 (IQR 26, 33) years and 38 (IQR 38, 39)
weeks, respectively. The demographic and significant obstetri-
cal parameters of the 35 participants were shown in Table 1. All
the babies were healthy and showed no signs of respiratory dis-
tress. The mean and standard deviation of EPV and APV were
534+180 mL and 575+118 mL, respectively. The minimum,
maximum, and mean of UCB collected were 98, 220, and 140
mL, respectively.

Figure 2 and 3 demonstrated the scatter plot of EPV, APV, and
collected UCB volume in 35 participants. The APV was signifi-
cantly correlated with UCB volume (r=0.62; p<0.001), where-
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Figure 2. Scatter plot of estimated placental volume and umbilical
cord blood volume. The correlation coefficient was 0.15; p=0.37

Table 1. Demographic data of the participants (n=35)

(1*t and 3+
interquartile

Median range)
Age (year) 29 (26, 33)
Gestational age (week) 38 (38,39)
Maternal BMI (kg/m?) 25 (24, 29)
Neonatal birth weight (gram) 3090 (2890, 3300)
BMI: body mass index
n=number of patients
kg/m?=Kilogram per meter square

Table 2. Correlation of umbilical cord blood volume to oth-
er factors (n=35)

Factors Correlation (r) p value
Estimated placental volume 0.15 0.37
Actual placental volume 0.62 <0.001
Placental weight 0.57 <0.001
Neonatal birth weight 0.38 0.02
n=number of patients

r=correlation coefficient

as the EPV had no statistically significant correlation (r=0.15;
p=0.37). The neonatal birth weight correlated with the UCB vol-
ume (r=0.38; p=0.02) as shown in Table 2.

Discussion

The collection of UCB for transplantation is still a good source of
stem cell therapy. Currently, Thailand has only one public cord

Figure 3. Scatter plot of actual placental volume and umbilical cord
blood volume. The correlation coefficient was 0.62; p<0.001

blood bank. The National Blood Center at Thai Red Cross Society
serves the need of UCB transfusion for all of the Thai recipients.
Because the UCB donors are limited by many factors, the UCB
unit storages have never met its demand (20). Several factors
play a role in the quality of the UCB unit, such as its volume, TNC,
CD34+concentration, and sterility control (21). In this study, the
authors focused primarily on UCB volume collected and its cor-
relation with placental measurements. Because the placenta is
the reservoir for the blood to be transferred to the baby, a larger
placental volume should result in a higher volume of cord blood
collected.

Interestingly, the authors found that EPV measured by the 2D
ultrasound was not statistically correlated with UCB volume.
The authors used 2D placental parameters to calculate its vol-
ume with a specific mathematic model (14, 17). Although this
mathematical formula has been validated in previous studies
and the authors limited the inter-operator variability, it is still
possible that there were some errors in the EPV measurement.
Another possibility that may have influenced the results with
the EPV is a uterine contraction. More placental blood is shifted
from the placenta into the baby during labor. This contributes to
the poor correlations with the EPV measurement. A few limita-
tions that may affect the reliability of the measurement included
placental location, shape of the placenta, size of the placenta,
and poor image quality. Differences in patients’ demographics
and a few number of participants also has an influence on the
result. On the other hand, the method of UCB collection may in-
terfere with the volume collected; therefore, the authors chose
a simple technique based on gravity, which is commonly used
in clinical practice. The mean volume of UCB collected in this
research was >50 mL. This finding suggested that we can get
enough UCB volume with our current technique.

In accordance with Wen SH et al. (9) and Urciuoli P et al. (22),
the authors observed the positive correlation of placental
weight and UCB volume. The APV and the UCB also show a
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high correlation in this study. These findings support the theory
that the larger the placenta, the higher volume of cord blood
will be collected. Therefore, the problem lies within what is the
accurate method for antenatal estimation of the placental vol-
ume. Future studies are needed to explore a reliable modality
for antenatal placental volumetric measurement. Other types of
placental imaging such as a 3D ultrasound or placental MRI may
be the interesting options.

Our data also demonstrated that the neonatal birth weight was
correlated with the UCB volume. A previous study in the Italian
population suggested that sonographic parameters such as fe-
tal abdominal circumference and femur length may be used to
predict UCB unit bankability (6). A further research in the Thai
population to validate fetal biometric measurement for predicting
UCB volume could also be beneficial.

The limitations of the study were a small number of participants,
lack of sterility control, and no cell count report that may reflect
the UCB transplant efficiency.

In conclusion, the EPV by 2D ultrasound is not correlated with
UCB volume and cannot be used for prenatal selection of UCB
donor. Other measures for estimation of placental volume
should be further studied to improve the UCB bank efficiency.
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Labial adhesion and bacteriuria
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Objective: The purpose of this study is to evaluate the clinical presentation, laboratory findings, and response to treatment in girls with labial
adhesion younger than 23 months.

Material and Methods: A retrospective chart review of all girls younger than 23 months with the diagnosis of labial adhesion was referred to
Dr Sheikh children’s clinic in Mashhad in northeast Iran between 1998 and 2013.

Results: Sixty-three patients were diagnosed with labial adhesion during the review period. Most patients were diagnosed by physicians during
the physical examination or during the evaluation for their voiding problems. The most prevalent symptom among patients was dysuria and
restlessness while voiding. Twenty-one (33.3%) patients had a history of urinary tract infection. 17 (26.9%) patients had sterile pyuria and 69.8%
showed presence of bacteria in their urine samples.

Conclusion: Physicians may frequently encounter pre-pubertal girls whose urinalysis may show sterile pyuria or presence of bacteria with
colony counts <105 in the absence of urinary tract infection symptoms. In these cases, labial adhesion should always be suspected and genital

examination should be performed. (J Turk Ger Gynecol Assoc 2015; 16: 68-9)
Keywords: Labial adhesion, bacteriuria, urinary tract infection, topical estrogen
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Introduction

Labial adhesion is a common pediatric gynecological prob-
lem which occurs in 0.6%-5% of pre-pubertal girls (1). Its
prevalence may be even greater because many patients with
this condition are asymptomatic and may go undetected. Its
peak incidence is between 3 and 23 months and is rarely
observed after the age of 6 years (2).

Although the exact etiology of labial adhesion is not known, it
is probably associated with hypoestrogenism in pre-pubertal
girls (3). Vulvar inflammation and irritation due to various con-
ditions such as vulvuvaginitis, diarrhea, and dermatological
problems are also a suspect (4).

Labial adhesion may be asymptomatic and is found acciden-
tally by a physician or a caretaker or it may cause symptoms
such as urinary tract infection and pain during activity, post-
void dripping, and abnormal urinary stream (2, 3). It may
rarely present as urinary retention (5).

Asymptomatic patients with minor adhesions may need
no treatment, and they can only be observed because this
condition can resolve spontaneously, particularly with the
onset of puberty and the resultant estrogen production (4).
Symptomatic patients and those with a complete adhesion
should be treated (6). The treatment includes nonsurgical
and surgical methods. Topical estrogen in combination with
vulvar hygiene is generally the first-line treatment with a suc-
cess rate between 50% and 88% (7, 8). The use of topical
betamethasone is an alternative (8, 9), and surgical separa-
tion should be considered in refractory cases that are not
responsive to conservative management (10).

Material and Methods

This research work is a retrospective study. The medical
records of all children under the age of 2 years who had been
admitted to Dr Sheikh Children’s clinic in Mashhad, in the
northeast of Iran, between 1998 and 2013, with the diagnosis
of labial adhesion were reviewed. The study was approved
by the medical ethics commitee of Mashhad University of
Medical sciences prior to the start of the study.

Sixty-three patients met the inclusion criteria and were ana-
lyzed. Demographic information included the age at the time
of diagnosis and the place of residence (Table 1).

Adhesions were viewed as involving more or less than 50%
of the vestibule.

Patients’ symptoms and the history of urinary tract infection
were also evaluated.

Patients were also evaluated for the presence of urinary tract
infection and bacteriuria.

Statistical analysis

All statistical analysis was performed using SPSS for Windows,
Version 16.0 statistical package (SPSS Inc., Chicago, IL, USA).
The results are expressed as mean and percents.

Results

All our patients in this study were under the age of 2 years and
were in diapers. Most of the patients (73%) were between
6 and 12 months. Three of the patients were diagnosed by
their parents because of their abnormal genital appearance.
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Table 1. Demographic charachteristics of patients with la-
bial adhesion

Age at diagnosis 1-6 months 16 (25.4%)
6-12 months 29 (46%)
12-24 months 18 (28.6%)

Place of residence Urban 45 (71.4%)
Rural 18 (28.6%)

Twenty-four patients were diagnosed by their primary care
physicians and 36 patients were diagnosed during evaluation
for their voiding problems.

Forty-three patients at the time of referral had adhesion of
greater than 50% of the vestibular opening.

Twenty-one patients had a history of urinary tract infection
and 38 patients had complaints such as dysuria or restlessness
while voiding. Twenty patients had a history of altered urinary
stream or post-void dripping.

None of our patients complained about urinary retention.
Urinalysis and urine culture was performed for all patients.
Seventeen patients had pyuria [white blood cell (WBC) >5/hpf]
in their urinalysis and the urine culture of three patients was
positive for Esherishia coli (E. coli) with a colony count of >10°.
The urinalysis of 44 (69.8%) patients showed a presence of
moderate to severe bacteria.

All 63 patients were treated with topical estrogen therapy in
this study. Seventeen patients responded to treatment after 2
weeks, 29 patients in 2-3 weeks, and three patients received
topical estrogen therapy for >3 weeks. Fourteen patients were
lost in the follow-up.

Discussion

Labial adhesion is a common urologic condition in pre-pubertal
girls (1) and is considered as an acquired condition (11).
Physicians may often receive referrals for the evaluation and
treatment of this condition.

Patients in our study generally match those classically reported in
the pediatric literature. This condition was most prevalent between
6 and 12 months, which is similar to previous studies (4, 9, 10).

All patients were treated with the traditional topical estro-
gen therapy. Most of them responded to this treatment. In a
study, all 20 girls (up to 3 years of age) responded to treatment
with estrogen therapy and had minimal recurrence rate (12).
Another study from Turkey reported a success rate of 66%
among 49 girls (13). Another study with 107 patients reported
successful separation in 79% of patients; however, almost 40%
of these patients had recurrence and needed repeated treat-
ments (14). However, one study has reported a success rate of
<50% with topical estrogen therapy; 262 girls were studied in
this study and a recurrence rate of 11% was reported (15).

The patients with pyuria was 26.9%, and 69.8% showed a pres-
ence of moderate to severe bacteriuria. Leung and Robson found
that asymptomatic bacteriuria is quite prevalent in girls with labial
fusion and have recommended that a urine culture be performed
in girls with labial fusion and girls with bacteriuria be checked for
labial fusion (16), which is similar to the results of our study.

In conclusion we strongly recommend physicians to perform
genital examination in girls who show sterile pyuria or signifi-
cant bacteriuria in their urinalysis.
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The Great Recession of 2007 in the United States and
the male: female ratio at birth

Victor Grech
Department of Paediatrics, Mater Dei Hospital, Tal-Qroqq, Malta

Objective: Male live births slightly exceed female live births by approximately 3%. The ratio of male to total live births is conventionally represented
as M/F. Many factors have been shown to affect M/F, mainly privation, toxins, and stress, all of which reduce M/F. Population stress may be engen-
dered by natural phenomena such as earthquakes and man-made events such as short wars, terrorist attacks, and contracting economies. This
study was conducted to ascertain whether the onset of the “Great Recession” (2007) was associated with changes in M/F in the United States (US).
Material and Methods: Annual monthly live births by gender for January 2006 to December 2008 were obtained from United States Centres
for Disease Control and Prevention.

Results: In 2007, there were 4316233 live births [M/F: 0.51157; 95% confidence intervals: 0.51110-0.51205). M/F rose between January and June,
and then fell sharply between August and December. M/F was statistically significantly lower in the second half of 2007 (p=0.007). The dip in
M/F from June to July was also significant (p=0.02). These findings were not replicated in the amalgamated data for 2006 and 2008.
Conclusion: The United States housing boom of the mid-2000s was fueled by rising house prices and cheap mortgages given to credit-poor
buyers. A halt in rising house prices resulted in defaults and foreclosures, triggering the worst financial crisis since the Great Depression. The

associated stress appears to have decreased M/F in the US. (J Turk Ger Gynecol Assoc 2015; 16: 70-3)
Keywords: United States, economic recession, birth rate/trends, infant, newborn, sex ratio
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Introduction

Male live births slightly exceed female live births by a dif-
ference of approximately 3% (1). The ratio of male to total
live births is conventionally (albeit technically erroneously)
represented as M/F.

Many factors have been shown to affect M/F, and the principal
factors include privation (2), toxins (1, 3), and stress (4), all of
which tend to reduce M/F.

Population stress may be engendered through a variety of
occurrences, including natural phenomena such as earth-
quakes (5), flooding, and the great London Smog (6). Man-
made events have also been shown to reduce M/F, and these
include short duration wars (7) and terrorist attacks (8).

The latter was famously shown after the September 11 attacks
on the United States in 2001, where M/F dipped not only in
New York(4) but also across the country in California (8). The
M/F drop occurred 3-4 months after the event (4, 8) and was
shown to be associated with an excess of male fetal losses (9).
Contracting economies have also been shown to reduce M/F,
as was witnessed in East Germany in 1991, the year following
this country’s reunification (10). However, not all studies are
in agreement, with some failing to demonstrate significant
M/F reductions in response to parental stress (11).

The “Great Recession” is a term used to describe the world-
wide economic decline that occurred at the end of this cen-

tury’s first decade. The International Monetary Fund stated
that this was the worst global recession since the second
world war (12-14).

The United States National Bureau of Economic Research has
defined the recession as lasting 18 months, from December
2007 to June 2009. This was preceded by a subprime mort-
gage crisis wherein lenders who had offered home loans to
individuals with poor credit lost these high-risk mortgages as
the borrowers went into default (13, 14).

This study was conducted to ascertain whether these events
were associated with changes in M/F.

Material and Methods

Annual monthly live births by gender between January 2006
and December 2008 were obtained from the website of the
United States (US) Centers for Disease Control and Prevention
(15). The amalgamation of monthly data for the two years
adjacent to 2007, i.e., 2006 and 2008, were chosen for the pur-
pose of comparison. Longer stretches were avoided as M/F is
known to undergo secular changes, which this study aimed
to avoid (16). This comparison was made to gauge whether
any changes in M/F were greater than those normally expect-
ed by seasonality in M/F, which is known to rise in the US from
February to June, followed by a drop in December (17, 18).

Excel was used for data entry, overall analysis, and charting.
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Table 1. Male/Female comparisons for the United States in 2006, 2007, and 2008

2006 2007 2008 Jul-Dec 2006 2007 2008
Male 1634031 2208071 1644413 Male 578860 1131438 571877
Female 1556227 | 2108162 1567747 Female 551583 1082984 544805
Total 3190258 | 4316233 3212160 Total 1130443 2214422 1116682
UCI 0.51274 0.51205 0.51248 UCI 0.51299 0.51160 0.51305
M/F 0.51219 0.51157 0.51193 M/F 0.51206 0.51094 0.51212
LCI 0.51165 0.51110 0.51139 LCI 0.51114 0.51028 0.51119
chi 2.8 1.0 chi 3.79 4.14
p 1.0 0.3 p 0.052 0.042
2007 Jan-Jun | Jul-Dec Jul Aug 2006+2008 | Jan—Jun Jul-Dec Jul Aug
Male 1076633 1131438 194754 199240 Male 2127707 2229919 381128 389510
Female 1025178 1082984 184862 191138 Female 2027586 2128037 362190 371621
Total 2101811 2214422 379616 390378 Total 4155293 4357956 743318 761131
UCI 0.5129 0.5116 0.5146 0.5119 UCI 0.51253 0.51216 0.51388 0.51288
M/F 0.5122 0.5109 0.5130 0.5104 M/F 0.51205 0.51169 0.51274 0.51175
LCI 0.5116 0.5103 0.5114 0.5088 LCI 0.51157 0.51122 0.51160 0.51063
chi 7.29 5.42 chi 1.09 1.47
p 0.007 0.020 p 0.296 0.226
% males 51.22 51.09 51.30 51.04 % males 51.20 51.17 51.27 51.18
Difference 0.13 0.27 Difference 0.04 0.10
2006 Jan—-Jun | Jul-Dec Jul Aug 2008 Jan—Jun Jul-Dec Jul Aug
Male 1055171 578860 188772 198576 Male 1072536 571877 192356 190934
Female 1004644 551583 179162 189222 Female 1022942 544805 183028 182399
Total 2059815 1130443 367934 387798 Total 2095478 1116682 375384 373333
UCI 0.51295 0.51299 0.51468 0.51363 UCI 0.51251 0.51305 0.51402 0.51304
M/F 0.51226 0.51206 0.51306 0.51206 M/F 0.51183 0.51212 0.51242 0.51143
LCI 0.51158 0.51114 0.51144 0.51049 LCI 0.51116 0.51119 0.51082 0.50983
chi 0.12 0.75 chi 0.24 0.74
p 0.732 0.385 P 0.623 0.390
% males 51.23 51.21 51.31 51.21 % males 51.18 51.21 51.24 51.14
Difference 0.02 0.10 Difference —0.03 0.10
M/F: male divided by total live births; UCIL: upper 95% confidence intervals; LCI: lower 95% confidence intervals

The quadratic equations of Fleiss were used for exact calcula-
tion of 95% confidence intervals for ratios (19). Chi tests and chi
tests for trends for annual male and female births were used
throughout using the Bio-Med-Stat Excel add-in for contingency
tables (20). A p-value <0.05 was taken to represent a statistical-
ly significant result. The analysis was of a large and anonymous
dataset. Ethical approval was therefore not required. Informed
consent was also not required for the same reason.

Results

This study analyzed 12829482 live births (6257104 males and
6572378 females) between 2006 and 2008. There was no statis-
tically significant change in M/F between 2007 and the previous
and following years (Table 1).

In 2007, there were a total of 4316233 live births with 2208071
males and 2108162 females (M/F 0.51157; 95% confidence inter-
vals: 0.51110-0.51205). Monthly M/Fs are shown in figure 1. M/F
rose from January to June and then fell sharply from August to
December.

M/F was statistically significantly lower in the second half
of 2007 when compared with that in the first half (p=0.007;
Table 1). The dip in M/F from July to August was also statisti-
cally significant (p=0.02). The percentage changes in M/F in
2007 are shown in Table 1, with a 0.13% decrease in male births
from the first to the second halves of the year, and a 0.27 reduc-
tion between July and August; this occurred despite a rise in
total births. For the amalgamation of 2006 and 2008 data, the
declines were 0.04 and 0.10%, respectively, and these declines
were not statistically significant (Table 1).
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Figure 1. Monthly M/F for the United States in 2007, as well as the
first and second halves of 2007

M/F was statistically significantly lower in the second half of
2007 when compared with that of the following year and was
almost significantly lower when compared with that of the pre-
vious year (Figure 1).

Discussion

The United States housing boom of the mid-2000s was fueled
by several factors. These were low mortgage interest rates, low
short-term interest rates, relaxed standards for mortgage loans,
and “irrational exuberance” (21). These factors prompted lend-
ers to recklessly offer home loans to individuals with poor credit
ratings, with the argument being that because house prices had
not decreased nationwide since the Great Depression, then this
trend would inevitably continue. Government regulators felt no
need to attempt to control escalating home prices, not recog-
nizing this as a bubble in the making (21).

In fact, the situation was such that mortgages would only continue
to have interest rates if house prices kept rising, which was an
unwarranted assumption. Furthermore, these mortgages were
used to back securities, which would only continue to perform
well if house prices continued to ascend. Furthermore, credit rat-
ing agencies continued to give AAA ratings to securities backed
by subprime, but potentially adjustable, mortgage rates. This also
encouraged foreign investors to heavily invest in these unreli-
able securities. All these factors made the housing bubble more
extreme and fragile and the ensuing credit crisis more severe (21).
When the real estate bubble burst, many borrowers were
unable to make payments on their subprime mortgages and
were unable to refinance them, resulting in defaults and fore-
closures. This initiated the eventual cascade that continued as
the “Great Recession,” the worst financial crisis since the Great
Depression (13, 14).

As a result of these influences, housing prices peaked in early
2006 and started to decline in late 2006 and 2007. The result was
profound and affected not only the US economy but also inter-
national banks and the global economy. Warning signs com-
menced early in 2007. In February, the Hongkong and Shanghai
Banking Corporation issued a warning of substantial losses in
its mortgage arm because of subprime losses (13, 14).
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The Federal Home Loan Mortgage Corporation (Freddie Mac,
Fairfax County, Virginia), a public government-sponsored enter-
prise started tightening standards in February after a surge in
subprime mortgage defaults publicly stating that it would stop
entering into risky home loans (13, 14). In April, the subprime
lender New Century Financial filed for bankruptcy with billions
of dollars worth of bad loans, making over 3000 employees
redundant and piling pressure on other US mortgages banks
(13, 14).

In June 2007, Standard and Poor’s and Moody’s Investor Ser-
vices downgraded over a 100 bonds backed by subprime mort-
gages. In the following month, Standard and Poor’s placed 612
securities (backed by subprime mortgages) on a credit watch,
and Countrywide Financial Corporation warned of upcoming
difficult conditions. Bear Stearns also liquidated two hedge
funds that invested in various mortgage-backed securities.
Credit markets completely seized up in August when Banque
Nationale de Paris, a large international bank, announced that
two of its hedge funds were frozen (13, 14).

All this was associated with significant stress (22), leading
to even suicides, not only in the US but also globally (23-25).
Warning signs of the looming disaster emerged in February
2007, before spiraling out of control in August. This occurred
four months after April, the midpoint between February and
August.

While some studies failed to show a diminution in M/F in
response to parental stress (11), many other studies have
shown that M/F is acutely affected 3-4 months after such
events, as evidenced in the United States after the September
11 attacks (4, 8) with an excess of male fetal losses (9). The
disagreement between findings in different papers and peoples
may stem from the fact that different populations may require
not only different stimuli but also stimuli of different strengths to
manifest statistically significant changes in M/F.

This accords with the Trivers—-Willard hypothesis of parental
investment, which proposes that natural selection has favored
parents who bias M/F toward sons when in good condition and
toward daughters when in poor condition (26). In this case,
economic depression as a result of a contracting economy was
the cause of substantial stress (22-26).

Contracting economies have also been shown to result in a
drop in M/F, putatively for the same reasons. This was seen
in East Germany after the region’s reunification with West
Germany. The ensuing economic turmoil in the first year after
reunification was associated with a drop in M/F in East Ger-
many (10) where workers experienced the full effect of market
forces and free competition, resulting in a 20% unemployment
rate and another 20% reduced working days (27), factors that
were attributed to have caused the decline (10).

Further evidence that stress reduces M/F also comes from
the observation that extrauterine pregnancies also result in a
reduction in M/F probably because of the hostile gestational
environment (28).

The Great Recession induced significant stress worldwide;
stress is known to reduce M/F. These factors may have been
the cause of the M/F drop witnessed in the second half of 2007
in the United States.
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The impact of intrahepatic cholestasis of pregnancy
on fetal cardiac and peripheral circulation
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!Department of Obstetrics and Gynecology, Kétip Celebi University Faculty of Medicine, Izmir, Turkey
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Objective: The aim of this study was to evaluate changes in fetal cardiac and peripheral circulation in pregnancies complicated with intrahe-
patic cholestasis.

Material and Methods: The Doppler examination results of 22 pregnant subjects complicated with intrahepatic cholestasis of pregnancy (ICP) and
44 healthy controls were compared. The parameters of fetal cardiac circulation were pulmonary artery and aottic (Ao) peak systolic velocity (PSV),
pulmonary vein (Pv), peak velocity index (PVI) and pulsatility index (PI), mitral valve (MV) and tricuspid valve (TV), early diastole (E)- and atrial con-
traction (A)-wave peak velocity ratio (E/A), and isthmus aortic peak systolic velocity (IAo PSV). The parameters of fetal peripheral circulation were
middle cerebral artery (MCA) and umbilical artery (UA) P, resistance index (RI), systolic/diastolic (S/D) ratio. Fetal obstetric Doppler monitoring was
conducted weekly before 36 weeks and biweekly after that, and the results were compared with the normal reference values for gestational age.
Results: The Doppler parameters of fetal cardiac and peripheral circulation did not significantly differ between the two groups. S/D ratio read-
ings in the ICP group were significantly above 2 SD before 35 weeks of gestation. Women with ICP had increased risks of preterm delivery,
neonatal unit admission, and meconium-stained amniotic fluid compared with those in the controls.

Conclusion: Fetuses of pregnant women with ICP showed no differences in the evaluation of cardiac and peripheral Doppler measurements
compared with fetuses of healthy mothers. The Doppler investigation of the umbilical artery may be useful in monitoring of pregnancies com-

plicated by early onset intrahepatic cholestasis. (J Turk Ger Gynecol Assoc 2015; 16: 74-9)
Keywords: Intrahepatic cholestasis of pregnancy, fetal Doppler, fetal cardiac circulation
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Introduction

The characteristic features of intrahepatic cholestasis of preg-
nancy (ICP) include abnormal liver function and maternal pru-
ritus that most frequently occur in the third trimester. Adverse
fetal outcomes such as spontaneous pre-term labor, fetal
distress, and even intrauterine death are frequently associated
with ICP (1-3). The pathophysiology and epidemiology of fetal
morbidity are not well characterized. Intrauterine death may
occur without prior symptoms, such as uteroplacental insuf-
ficiency or intrauterine growth restriction, with no significant
findings during fetal autopsy (4, 5). Non-specific pathology
suggestive of hypoxia has been reported in placental histologi-
cal samples; however, hypoxia has not been established as a
primary pathophysiological process in ICP (6). Several studies
have reported that fetal complications of ICP occur more com-
monly in pregnancies where the mother displays elevated lev-
els of serum bile acids (7, 8). It is postulated that raised levels
of fetal serum bile acids may be cardiotoxic to the fetus (9).

There are currently no methods present for predicting the
risks for the fetus in pregnancies complicated with ICP.

Abnormal heart rate (<100 or =180 bpm) is associated with
an elevated risk in some studies, although cardiotocograph
monitoring cannot reliably predict the risk of complications,
and normal cardiotographs are observed within 24 h of intra-
uterine demise (10-12). Furthermore, fetal heart rate tracing
does not correlate with disease severity (13). The results
of a study using the fetal biophysical profile and obstetric
Doppler examination findings were not conclusive, mainly
because of the absence of fetal mortality and morbidity in
that series (14). However, there is very little information about
whether changes of fetal cardiac Doppler parameters present
in pregnancies complicated with ICP. The aim of this study
was to evaluate whether some Doppler alterations exist at
the examination of fetal cardiac and peripheral circulation in
pregnancies complicated with ICP and to compare them with
healthy pregnancies.

Material and Methods

This observational study was conducted with the approval
of the Ethical Committee of Aegean Maternity and Teaching
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Hospital, and the procedures followed were in accordance with
the Declaration of Helsinki of 1975 (revised in 2008). All study
participants provided informed consent.

The study was conducted in the clinic of Aegean Maternity
and Teaching Hospital between January 2013 and January
2014. During the study period, there were 4037 normal vaginal
and 2987 cesarean section deliveries, and 94 pregnant women
with ICP were admitted to our hospital. The criteria that were
used for diagnosing ICP were raised levels of serum bile
acids (total bile acid level was =10 umol/L) and/or pruritus
coinciding with liver dysfunction during the third trimester
(29-40 weeks), and the absence of skin lesions, and resolu-
tion of these symptoms following delivery. Elevated levels of
liver alanine transaminase (ALT) and aspartate transaminase
(AST) were used to confirm the diagnosis. Liver transaminase
results exceeding 40 IU/L were considered abnormal (15,
16). Abnormal liver function tests were followed-up with viral
marker testing and liver ultrasonography. The presence of bili-
ary obstruction or gallstones during liver ultrasound or acute
infection with hepatitis A, B, or C precluded the diagnosis of
obstetric cholestasis. A medical history including pruritus in a
prior pregnancy, outcome of prior pregnancies, skin disorders,
liver/gall-bladder disorders, and use of oral contraceptives
was obtained. For both patients and control subjects, exclu-
sion criteria consisted of known multiple gestation, systemic
lupus erythematosus, age <18 and >40 years, and fetuses
with a known cardiac anomaly or arrhythmia. Additional
causes of liver dysfunction, including hemolysis, elevated liver
enzymes and low platelets syndrome, preeclampsia, primary
biliary cirrhosis, acute fatty liver, and progesterone or any
other medications were considered as criteria for exclusion
from the study. The presence of confounding characteristics
including intrauterine growth retardation (fetal weight below
10" percentile) and oligohydramnios (amniotic fluid index
<50) were also considered as criteria for exclusion.

Serum AST and ALT levels were measured using Roche
methods on a Hitachi 917 Analyzer (Roche Diagnostics, Basel,
Switzerland). Total levels of serum bile acids were analyzed
with an enzymatic, colorimetric method (Enzabile, Biostat
Diagnostic Systems, Stockport, UK).

Ursodeoxycholic acid (UDCA 2x300 mg daily) was provided
to all patients when the diagnosis of ICP was confirmed. The
daily dosage of UDCA was further increased up to 900 mg or
to a maximum of 1.500 mg for patients with severe symptoms.
Twenty-two pregnant women with ICP were found to be in
compliance with the criteria of the study period. For each case,
two healthy pregnant controls were matched for maternal
age and gestational age at ultrasound (%=1 week). An a priori
sample size calculation was performed with an a value of 0.05
and a f value of 0.20 based on the estimated umbilical artery
systolic/diastolic (UA S/D) ratio of 2.64+0.49 between 34 and 37
gestational weeks. It was estimated that a total sample size of
20 pregnant women would be required to reveal a difference of
0.5 in the UA S/D ratio between the two groups. Therefore, we
observed that the number of patients that we evaluated during
the study period was sufficient for analysis.

Kurtulmus et al.
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Sonographic examinations

A color Doppler unit (Toshiba Aplio 500, Tokyo, Japan) with
a 3.5-MHz convex probe was used to perform all ultrasono-
graphic measurements. Gestational age was determined based
on fetal measurements and the date of last menstruation. The
presence of congenital heart abnormalities was excluded by
the ultrasonographic evaluation of fetal cardiac anatomy.

The angle of the transducer beam relative to the direction of
blood flow was maintained at <20° throughout Doppler ultra-
sonography, and the high-pass filter was set at 100 Hz. All car-
diac parameters were evaluated over 3-5 consecutive cardiac
cycles and were stored for off-line analysis; a single investigator
(S.K.) completed all measurements. All measurements were
obtained in the absence of uterine contractions, fetal breathing,
or other fetal movements, and the mother was positioned in the
left lateral recumbent position.

The Doppler measurement of UA was conducted at the umbili-
cal cord midsection. Insonation of the middle cerebral artery
(MCA) occurred via the occipital or temporal bone window
identified by the circle of Willis on the axial section of the brain.
Resistance index (RI), pulsatility index (PI), and S/D ratio were
evaluated for both UA and MCA.

The isthmus aortic peak systolic velocity (IAo PSV) was mea-
sured from either the sagittal longitudinal aortic view or three
vessel trachea view with an insonation angle <30°. The atrioven-
tricular valves were imaged from the apical four-chamber view
of the heart. Two diastolic peaks were used to characterize flow
velocity at the tricuspid valve (TV) and mitral valve (MV), cor-
responding to active ventricular filling during atrial contraction
(A-wave) and early ventricular filling (E-wave). The E/A ratio was
calculated from the E-wave and A-wave peak velocities.

The pulmonary veins (PV) were visualized by color Doppler
imaging, following the four-chamber cross-section imaging of
the fetal heart and thoracic cavity. Sample volumes were placed
above PV immediately dorsal to the entrance into the left atri-
um. The angle of the ultrasound beam relative to the direction
of blood flow was maintained at <10°, and PI and peak velocity
Index (PVI) were evaluated.

The study included patients admitted to the hospital with the
diagnosis of ICP, and according to our hospital protocol, UDCA
treatment was initiated to all patients. For this reason, Doppler
sonographic assessment was performed on the ICP group after
the administration of UDCA, and it was not possible to assess
the effect of UDCA on Doppler parameters.

Fetal Doppler examination for cardiac circulation was con-
ducted once, and the results were compared with those of the
control group. Fetal Doppler examination for peripheral circula-
tion was conducted weekly before 36 weeks and twice a week
after that until delivery in the ICP group, and the results were
compared with the reference range consistent with gestational
age (17). Thus, 72 Doppler readings were taken from 22 patients
with ICP at scheduled intervals during the study period.

Figure 1 represents a flow chart of the study design.

Statistical analysis
Depending on the distribution of the measured values, Student’s
t test (data normally distributed) or Mann-Whitney U-test (data
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Pregnant women chosen
according to inclusion
criteria

For each ICP, two healthy
pregnant controls were
matched for maternal age
and gestational age at
ultrasound (+1 week)

UA systolic/diastolic ratio
were compared with the
reference range
consistent with
gestational age.

=)

Source population was all
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Pergnant women with ICP and
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peripheral Doppler.
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Peripheral Doppler was conducted
weekly before 36 weeks and
biweekly after that until delivery in
the ICP group.

n (Doopler results)=72

Figure 1. A flow chart of the study design
ICP: intrahepatic cholestasis of pregnancy; UA: umbilical artery

not normally distributed) were used to compare data between
the fetuses with ICP mothers and normal control groups using
MedCalc Version 9.3.1 (MedCalc Inc., Mariakerke, Belgium).
Normal distribution of the continuous variables was assessed
with the Kolmogorov-Smirnov test. P<0.05 was considered
statistically significant.

Results

Totally, 66 pregnant women were included in this study; 22
pregnant women who had ICP comprised the ICP group and
44 women without ICP comprised the control group. The mean
maternal age was 26.4+5.5 years and 27.6+4.8 years for the ICP
group and control group, respectively. The median gestational
age was 34.7 (29-40) weeks and 33.5 (31-38) weeks for the ICP
group and control group, respectively. There were no significant
differences in maternal age, gestational age, and gravida and
parity between the two groups. The mean serum AST level at
diagnosis was 138.90+97.6 IU/L (range 41-4771U/L); the mean
serum ALT level was 154.62+104.2 IU/L (range 39-498 IU/L)
in the study group. The demographic characteristics of both
groups are shown in Table 1.

There was no statistically significant difference in the E/A ratio
for each AV valve in the aorta and pulmonary artery peak sys-
tolic velocities and 1Ao PSV values between the study and con-
trol groups. Additionally, there were no significant differences
in pulmonary vein Pl and PVI values between the study and
control groups. Doppler-derived fetal cardiac measurements
are shown in Table 2.

There was no statistically significant difference in the UA and
MCA Doppler S/D ratio, PI, and RI. Obstetric Doppler measure-
ments are shown in Table 3.

When the findings were compared with the reference values of
Doppler flow velocities of UA of a normal pregnant population,
it was found that the S/D ratio readings were significantly above
2 SD before 35 weeks of gestation (Table 4).

No episode of fetal asphyxia or bradycardia was observed. The
overall rate of meconium passage was 27.2% (6/22) in the ICP
group (p<0.01). Spontaneous preterm birth was observed in
18.1% (4/22) of the ICP mothers. The mean gestational age was
39.1 weeks in the control group and 36.4 weeks in the ICP group
(p<0.01). The mean birthweight was 3460.5 g in the control
group and 2987.2 g in the ICP group (p<0.01). The cesarean
delivery rate was 54.5% (12/22) in the ICP group. The median
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Table 1. Characteristics of the study group

Clinical Control group | ICP group
characteristics n=44 n=22 P
Age (years) 27.6+4.8 26.4+5.5 0.4
Parity 1.8+0.9 1.8+0.9 0.9
Gestational age at 33.5%£3.2 34.7£34 0.06
examination (weeks)

ALT (IU/L) 22.1x3.4 154.62+104.2 | <0.01
AST (IU/L) 24.6+2.8 138.90+97.6 | <0.01
Data are presented as mean=standard deviation. P<0.05 was con-
sidered statistically significant.

ICP: intrahepatic cholestasis of pregnancy; ALT: alanine aminotrans-
ferase; AST: aspartate aminotransferase

Table 2. Mean Doppler index values of Ao, Pa, Py, tricuspid
and mitral valves in ICP and healty pregnancies

Cardiac Control group ICP group

parameters n=44 n=22 P
Pa-PVI 76.2x11 82.5+13.1 0.09
Ao-PVI 88.7+x14.1 90.4+12.3 0.51
Pv-PI 1.01+0.1 1.02+0.2 0.69
Pv-PVI 0.70+0.1 0.72+0.1 0.84
TV-E/A 0.75x0.1 0.74+0.1 0.94
MV-E/A 0.76+0.1 0.79%+0.1 0.25
[Ao-PSV 104.01+14.3 108.6x15.4 0.36
Data are presented as mean=standard deviation. P <0.05 was con-
sidered statistically significant.

ICP: intrahepatic cholestasis of pregnancy; Pa-PVI: pulmonary artery
peak velocity index; Ao-PVI: aortic peak velocity index; Pv-PI: pul-
monary vein pulsatility index; Pv-PVI: pulmonary vein peak velocity
index; MV: mitral valve; TV: tricuspid valve; E/A: E- and A- wave peak
velocity ratio; IAo-PSV: isthmus aortic peak systolic velocity

Table 3. Mean Doppler index values of umbilical and mid-
dle cerebral arteries in ICP and healthy pregnancies

Fetal Doppler| Control group ICP group

parameters n=44 n=22 P
MCA-PI 1.77x0.4 2.56x4.3 0.48
MCA-RI 0.80+0.08 0.78+0.08 0.39
MCA-SD 6.1x2.9 5.4x2.4 0.35
UA-PI 0.89+0.14 0.92+0.17 0.40
UA-RI 0.59=+0.06 0.60=0.07 0.31
UA-S/D 2.53+0.45 2.64=+0.49 0.32
Data are presented as mean=standart deviation. P<0.05 was consid-
ered statistically significant.

ICP: intrahepatic cholestasis of pregnancy; MCA: middle cerebral ar-
tery; PI: pulsatility index; RI: resistance index; S/D: systole/diastole;
UA: umbilical artery

Apgar score was 8 at 1 min and 9 at 5 min. None of the new-
borns had an Apgar score <7 at 5 min (Table 5).

Discussion

In this study, we examined fetal cardiac and systemic circu-
lation using routine echocardiographic Doppler parameters
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which may add information regarding fetal circulatory dynam-
ics in women who have ICP.

Bile acids and their toxic metabolic by products are implicated
for fetal morbidity associated with ICP. In animal models, bile
acids may exert toxic effects on the myometrium and placenta.
Elevated serum taurocholate, a bile acid within the fetus, may
contribute to fetal dysrhythmia and intrauterine mortality.
Taurocholate may impair the propagation of cardiac conduc-
tion and disrupt synchronous contraction via the interruption
of calcium dynamics of the cardiomyocytes and alter the func-
tion of the gap junctions (8, 9). In another experimental animal
study, investigators evaluated the influence of tauro-conjugated
cholic acid administration on in vitro cultures of adult and neo-
natal rat cardiomyocytes and reported that neonatal rat cardio-
myoctes are more sensitive to adverse effects, including altered
calcium dynamics, arrhythmias, and abnormal contraction, of
bile acids relative to adult cardiomyocytes (18). These data are
consistent with the observation that pregnant women with ICP
do not have arrhythmia and cardiotoxic effects. It is not possible
to investigate the effects of bile acids on the intact human fetal
heart at a cellular level. However, it is postulated that if elevated
bile acids are toxic on the fetal heart, there may be alterations in
cardiac circulation and cardiac Doppler measurements.

In our study, we aimed to evaluate the fetal cardiac function
using relatively simple Doppler measurements, which do not
require special training and equipment. Based on this idea, we
performed Doppler analysis to assess the diastolic function of
the fetal heart using the E/A ratio of both mitral and tricuspid
valves and pulmonary vein Pl and PVI. Changes observed in pul-
monary vein flow velocity indicate left atrial pressure dynamics
occurring during the cardiac cycle (19). Peak flow velocities of
the aorta and pulmonary artery in pulsed Doppler pattern were
evaluated for the systolic function of the heart. Additionally, for
investigating the balance between both ventricular outputs and
differences in the impedance of both vascular systems, we per-
formed aortic isthmus Doppler. We found no difference in the
fetal cardiac and peripheral Doppler parameters between the
two groups. A recent study evaluated fetal echocardiographic
examinations of fetuses in pregnant women who have ICP (20).
The researchers reported that the left ventricular longitudinal
strain, systolic strain rate, and diastolic strain rate are signifi-
cantly decreased in fetuses with severe cholestasis compared
with those in control fetuses. Furthermore, there was a positive
correlation between fetal myocardial deformation and mater-
nal total bile acid levels.

Maternal prognosis is excellent in ICP, but there are significant
risks for the fetus. We observed that both spontaneous and iat-
rogenic preterm labor, meconium-stained amniotic fluid, and
neonatal unit admission ratio in the ICP group were significantly
high than those in the control group. There are limited data
regarding the association between obstetric Doppler and abnor-
mal fetal outcome in women who had ICP. Guerra et al. (21)
concluded that there are no significant changes in any of the
blood flow velocity indices determined by Doppler blood flow
analysis in patients with obstetric cholestasis. Zimmermann et
al. (22) determined the Pourcelot ratio in affected pregnancies
with obstetric cholestasis and found Doppler to be of little value
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Table 4. Mean systolic/diastolic ratio of the umbilical artery in the ICP group for gestational week

Systolic/diastolic
Gestational ratio in ICP group 50% 95th S/D ratio readings
week (mean*SD) percentile percentile were above 2 SD (n, %) P
33-34 3.52+1.1 2.52 3.68 3/7 (42.8) 0.01
34-35 3.26+0.9 2.46 3.58 9/25 (36) 0.04
35-36 2.71x0.7 2.39 3.49 4/28 (14.2) 0.09
36-37 2.69+0.9 2.34 3.41 1/12 (8.3) 0.6
In total, seventy-two Doppler results were evaluated. P<0.05 was considered statistically significant.
Data are presented as mean=standard deviation.
ICP: intrahepatic cholestasis of pregnancy; S/D: systole/diastole

Table 5. Perinatal outcomes of intrahepatic cholestasis of
pregnancy (ICP) and healthy pregnancies

Perinatal outcomes of Control ICP

of ICP and healthy group group
pregnancies n=44 n=22 P
Mean (=SD) gestational age | 39.1 (1.2) | 36.4 (1.5) | <0.01
at delivery (weeks)

Preterm delivery (n, %) 4, 9% 8,36.3% | <0.01
Spontaneous <37 weeks 1,2.2% 4,18.1% | <0.01
latrogenic <37 weeks 3,6.8% | 4,18.1% | <0.01
Mode of delivery cesarean 18,40.9% | 12, 54.5% | 0.05
section (n, %)

Birthweight (g) 3460.5 2987.2 0.04
Stillbirth - - -

5 min Apgar <7 (n, %) - - -
Neonatal unit admission (n, %)| 2,4.5% | 4,18.1% | 0.04
Meconium-stained amniotic 0 6,27.2% | <0.01
fluid (n, %)

P<0.05 was considered statistically significant.

ICP: intrahepatic cholestasis of pregnancy; SD: standard deviation

in studying the disease-specific risk of fetal compromise. Suri
et al. (23) found that there are some alterations in UA Doppler
parameters in pregnancies complicated by ICP compared with
those in the normal range, but Doppler parameters do not cor-
relate with the severity of disease and rates of preterm delivery
or meconium-stained liquor. Doppler measurements of the
fetal UA and MCA did not differ between the two groups in our
study. S/D ratio readings in the ICP group were significantly
above 2 SD before 35 weeks of gestation. Based on this data, it
is claimed that the Doppler measurement of UA is useful in the
monitoring of early onset intrahepatic cholestasis.

The present study has several important limitations. First, the
study group was limited to a small group of women; future
studies will require a broader and more diverse study pool.
Second, the patients were evaluated for cardiac circulation only
once, and serial measurements may have revealed additional
insights. Furthermore, all women who have ICP were treated
with UDCA, which may modify the course of the disease.

In summary, sudden fetal death in women who have ICP is an
important problem that remains poorly understood. Women

who have obstetric cholestasis do not exhibit Doppler altera-
tions in fetal cardiac or systemic circulation. Further prospective
studies with larger series are needed for defining fetal cardiac
function in women who have ICP.
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Comparison of effects of nifedipine and ritodrine on
maternal and fetal blood flow patterns in preterm labor
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Objective: The aim of this study was to investigate and compare the effects of nifedipine and ritodrine treatment on fetomaternal blood flow
parameters in women with preterm labor.

Material and Methods: Sixty women with gestational age between 24 and 36 weeks admitted to the obstetrics clinic for preterm labor were
enrolled in this study. Patients were randomly assigned to receive either nifedipine (n=30) or ritodrine (n=30) treatment. Demographic fea-
tures, clinic and laboratory parameters, fetal and maternal side effects, and Doppler ultrasound indices of the umbilical artery (UA), uterine
arteries (UtA), and middle cerebral artery (MCA) before, 2 hours after, and 48 hours after the initiation of tocolytic treatments were compared
between the two groups.

Results: In both the groups, early- and late-onset changes in the pulsatility index (PI) and other Doppler indices for UA, UtA, and MCA were
similar. In addition, time elapsed till delivery, fetal mortality, and maternal morbidity in both the groups were not statistically significant (p>0.05).
However, maternal side effects such as tachycardia was more frequent (p<0.05) in the ritodrine group. Besides, in the ritodrine group, anxiety
was only minimally observed.

Conclusion: Nifedipine and ritodrine used as tocolytic agents did not significantly alter early- and late-onset changes in Doppler ultrasonogra-

phy parameters in fetal and fetomaternal circulation. (J Turk Ger Gynecol Assoc 2015; 16: 80-5)
Keywords: Doppler ultrasonography, tocolysis, umbilical artery, uterine artery, middle cerebral artery
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Introduction

There has been good news about rates of preterm birth in the
United States. According to a preliminary study between 2006
and 2011, it was determined that the rates have fallen down
from 12.8% in 2006 to 11.7% in 2011. The largest drop has been
particularly observed in late preterm rates (34-36 weeks)
(1). However, of course, in underdeveloped and develop-
ing countries, the condition is different. Improvements in
assisted reproductive technology have caused an increase in
the incidence of preterm labor (2). Preterm births accounts
for 6%-10% of all births and is an important cause of perina-
tal mortality and morbidity (3). Preterm birth accounts for
approximately two-thirds of neonatal mortality. In particular,
in underdeveloped and developing countries, it causes seri-
ous social and economic loses (4). Therefore, it is important
to prevent or delay preterm births to improve the perinatal
outcome. This shows the importance of maternal corti-
costeroids and tocolytic treatments. In modern obstetrics,
tocolytics play an important role in permitting the transfer of
a pregnant patient to a tertiary care center and delaying birth
for at least 48 hours. Thus, we can optimize the beneficial

effects of corticosteroids to facilitate fetal pulmonary matura-
tion, thereby decreasing complications such as necrotizing
enterocolitis, intracranial bleeding, and respiratory distress
syndrome (5).

In clinical practice, various pharmacological agents that
inhibit uterine contractions are used. Tocolytic agents such as
calcium channel blockers (nifedipine), beta-mimetics (rito-
drine), and indomethacin may be used in cases of preterm
labor in which uterine contractions cannot be controlled by
intravenous hydration. These tocolytics can be used alone
or in combinations (6). In general, maternal effects and
side effects profiles of all these agents are known. However,
their possible adverse effects on the fetus remain relatively
unknown. There have only been limited data on tocolytics
and their possible impacts on fetal and fetomaternal circula-
tion (7). In the present study, we mainly aimed to determine
the clinical side effects of nifedipine and ritodrine, mostly
used tocolytic agents, and to evaluate their effects on the
uterine arteries (UtAs), umbilical artery (UA), and middle
cerebral artery (MCA) blood flow and Doppler ultrasonogra-
phy parameters. Our secondary objective was to investigate
the side effects of drugs.
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Metarial and Methods

Sixty pregnant women, who applied to our clinic because of
preterm labor and were aged between 18 and 44 years, were
included. The subjects were enrolled after institutional ethic
committee approval. Informed consent was obtained from
all participants. The research was conducted in women who
fulfilled the following admission criteria: pregnant with a single
fetus of 24-36-week gestation; fetus with intact amniotic mem-
branes; and experiencing two or more painful and persistent
uterine contractions in 10 minutes, as established by tococar-
diography. These contractions could not be controlled after 2
hours of bed rest and resulted in changes in the cervix (at least
2 cm cervical dilatation and 75% ripening) (8, 9). In all cases,
fetal heart rates were recorded by ultrasonography or tococar-
diography. All patients included in the present study were in the
latent phase of labor. Patients having cervical dilatation greater
than 5 cm and effacement of 80% were not included in the
present study. In addition, pregnant women with a concomitant
morbidity such as heart, lung, or thyroid disease; high blood
pressure; diabetes or infectious disease; an obstetric morbidity
(e.g., pre-eclampsia, premature rupture of membranes, polyhy-
dramniosis, gestational diabetes mellitus, intrauterine growth
restriction, chorioanmionitis, or acute fetal distress); multiple
pregnancies; or fetal malformations and patients who could
not tolerate treatments were excluded from the present study.

Demographic features and obstetric histories were recorded.
Age, gravidity, parity, abortion, frequency of uterine contrac-
tions in 10 minutes, cervical dilatation, ripening parameters,
and Bishop scores of patients were recorded. Fetal biometry
and estimated fetal weight were evaluated via obstetric ultra-
sonography. Monitorization of uterine contractions and fetal
cardiac activity were performed using a tococardiography
device CMS 800G (Contec Medical System, China) or Wallach
Sonicaid Team (Wallach Surgical devices, USA) for 20 min-
utes. Tocolysis was started when regular uterine contractions
(5-7 contractions/20 minutes) were associated with cervi-
cal change. In patients whose gestational age was below 34
weeks, maternal corticosteroids were applied to facilitate
fetal pulmonary maturation. Corticosteroid regimen included
12 mg betamethasone or betamethasone disodiumphosphate
(Celestone Chronodose, Schering-Eczacibasi®, Liileburgaz,
Turkey) applied intramuscularly, repeated at 24-hour intervals.
Doppler velocimetry measurements were performed 24 hours
after corticosteroid administration.

In this investigation, patients with a diagnosis of preterm labor
were randomized to receive either oral nifedipine (Nidilat®,
Santafarma, istanbul, Turkey) (n=30) or intravenous ritodrine
(Prepar® Zentiva, istanbul, Turkey) (n=30). Before and during
tocolysis, the fetal heart rate, maternal blood pressure, mater-
nal pulse rate were measured in 15-minute intervals in the load-
ing dosage period and 4-hour intervals in the maintenance dos-
age period. Because we know that there is no consensus about
the nifedipine regimen, the protocol used at our institution was
carried out. Nifedipine was applied to patients in two dosage
periods: loading and maintenance dosages. It consisted of an
initial oral dose of 10 mg nifedipine and three doses repeated
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at 20-minute intervals for 1 hour, while the maintenance regi-
men consisted of 10 mg taken orally every 6 hours for further 24
hours (a total maximum dose of 60 mg). Nifedipine treatment
was terminated after 48 hours in patients whose uterine con-
tractions had stopped.

Ritodrine hydrochloride was applied intravenously (iv) as the
tocolytic agent. The solution was prepared by titering 150 mg
ritodrine hydrochloride in 500 mL 5% dextrose to obtain a
concentration of 0.3 mg/mL. Infusion was started with a dose
of 0.05 mg/minute (12 mL/hour), and it was increased to maxi-
mum 0.08 mg/minute (20 mL/hour) progressively.

Drug infusion was continued at the rate at which uterine con-
tractions of patients had stopped and terminated 12 hours after
this. Cases in which uterine contractions had stopped in 2 hours
of the initial dosage of drugs, were accepted as successful and
treatment was continued. In patients whose contractions were
not controlled by nifedipine or ritodrine, other tocolytic regimen
protocols were used. This occurred in seven patients in nifedip-
ine and six in ritodrine groups.

Therefore, new patients were randomly included instead of
these 13 patients.

Doppler measurements were performed by the same opera-
tor using an Aloka alfa-10 ultrasound device (Hitachi Aloka
Medikal Ltd., Tokyo, Japan) with a 5-MHz transabdominal
probe. Doppler measurements were recorded after the fetal
biometric measurements were performed. All measurements
were repeated three times, and the mean values were taken by
the same operator to obtain the minimal error factor. Doppler
indices were measured before and at the beginning, 2 hours
(early period), and 48 hours (late period) of tocolysis. Because
the contractions affect UtA Doppler indices, measurements
before tocolysis were performed in periods between contrac-
tions with the patient positioned in a semi-Fowler position to
avoid orthostatic hypotension. The systole/diastole (S/D) ratio,
pulsatility index (PI), and resistance index (RI) of UA and UtA
as well as peak systolic velocity (PSV) of MCA was measured.
UA measurement was performed on the free loop of the cord,
more than 4 cm apart from the placental and fetal insertion site,
and the mean was taken. UtA measurement was performed on
both the right and left side at the point medial to the iliac artery
and at the isthmus level where UtAs could be observed. UA and
UtA Doppler parameter measurements were performed after
visualizing five heart cycles. Three different heart cycles were
measured, and their means were taken. MCA measurements
could be performed by visualizing Willis polygone with Color
Doppler ultrasonography, and one of MCAs (only anterior or
posterior) was used for the study. Scans of the vessels were
obtained during fetal inactivity, during periods of apnea, and in
the absence of uterine contractions.

In the present study, neonatal parameters of Apgar score after
1 and 5 minutes as well as birth and placental weights were
measured and complications such as fetal respiratory distress
syndrome, necrotizing enterocolitis, intracranial hemorrhage,
and fetal infections were recorded.

An a priori sample size calculation was performed with an
a of 0.05 and a f of 0.20 on the basis of an estimated cere-
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broplacental ratio of 2.06+0.5 between 27 and 33 gestational
weeks. It was estimated that a total sample size of 25 pregnant
women would be required to reveal a difference of 0.5 in the
cerebroplacental ratio before and after treatment. In total, 30
participants were included in each group for power of research.
Statistical analyses were performed by employing the Statistical
Package for Social Sciences software 13.0 for Windows pack-
age software (SPSS Inc., Chicago, IL, USA). The descriptive
statistical method used in the present study was analysis of
covariance (ANCOVA). Comparative analysis between groups
was performed by Student’s t test. Side effects of tocolytic
agents were analyzed by chi-square test and Fischer’s exact test
wherever appropriate to determine significance. Results were
evaluated in terms of the 95% confidence interval, and p value
<0.05 was accepted as significant.

Results

Sixty pregnant patients with preterm labor were included.
Demographic properties of patients in nifedipine and ritodrine
groups were similar (Table 1). In patient evaluations, there was
no statistical difference in laboratory results of groups examined
before and 48 hours after tocolytic treatments (p>0.05). In the
present study, effects of tocolytic drugs on time to delivery were
evaluated. In both groups, time to delivery was 11 days. There
was no statistical difference in time to delivery between nifedip-
ine and ritodrine groups (p>0.05). Besides, arterial blood pres-
sure of participants was measured at 48 hours of treatment, and
there was no statistical difference between groups (p>0.05).
Because both drugs may have effects on the vascular area by
arterial blood pressure or uteroplacental blood flow, 1-minute
and 5-minute Apgar scores, birth weights, and placental weights
of participants between groups were compared. There was no
statistical difference between groups (p>0.05). Clinical param-
eters of cases are also shown in Table 1.

In the study, 47 (84%) patients gave birth vaginally and 13 (26%)
patients gave birth by the cesarean section. In eight patients in
the nifedipine group and five in the ritodrine group gave birth
by the cesarean section. Major indications of the cesarean sec-
tion were anomalous presentation, previous cesarean section,
cephalopelvic disproportion, and fetal distress.

In the present study, fetal complications after labor were evalu-
ated in both the groups. There was no case of neonatal sepsis,
necrotizing enterocolitis, grade 3/4 intraventriculer hemor-
rhage, respiratory distress syndrome, and perinatal death in the
groups. However, two neonates in the ritodrine group and one
in the nifedipine group had transient tachypnea.

Maternal complications in treatment groups are shown in Table 2.
The most commonly observed side effect of ritodrine was tachy-
cardia. It was observed in 73.3% of patients. Headache, nausea-
vomiting, dyspnea, anxiety, and chest pain were the other side
effects. In the nifedipine group, tachycardia was observed in 20%
and headache was the other most common side effect (13.3%).
Tachycardia and anxiety were more commonly observed in the
ritodrine group (p<0.05).

In present study, blood flow patterns of nifedipine and ritodrine
in UA, UtA, and MCA before, 2 hours after, and 48 hours after
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Table 1. Demographic parameters and clinical characteris-

tics of patients

Nifedipine Ritodrine
(n=30) (n=30)
(mean*SD) | (mean+SD) )
Age (years) 26.9+5.71 27.4+5.85 | 0.73
Gestational age (weeks) | 32.9+2.02 32.4+2.09 | 0.35
Gravidity 1.86+1.16 2.23+x1.04 | 0.20
Parity 1.76+0.93 2.03£1.06 | 0.30
Primiparity (%) 7 (%23.3) 10 (%33.3) | 0.56
Time to delivery (days) | 11.50+1.61 | 11.26+2.09 | 0.63
1-minute Apgar score 7.13x0.77 7.13x0.73 | 1.00
5-minute Apgar score 8.10+0.71 8.23+0.67 | 0.46
Birth weight (g) 1989+288 2000+293 | 0.89
Placental weight (g) 363+57 359+62 0.79
Mean arterial blood 89.80+6.12 | 87.58+5.36 | 0.14
pressure (mmHg)
*Statistical Significance: p<0.05
Table 2. Maternal complications in treatment groups
Ritodrine Nifedipine
(n=30) (n=30)
(n-%) (n-%) P
Tachycardia 22 (73.3%) 6 (20%) 0.001
Emesis and vomiting 4 (13.3%) 1(3.3%) 0.161
Anxiety 4 (13.3%) - 0.03
Dyspnea 1 (3.3%) - 0.31
Chest pain 1 (3.3%) - 0.31
Pulmonary edema - - >0.05
Headache 1 (3.3%) 4 (13.3%) 0.16
Skin rashes - 1 (3.3%) 0.31

*Statistical significance: p<0.05

tocolysis were recorded. For both the drugs, the Doppler find-
ings of different arteries with time were compared. Besides, in
each drug, the changes in blood flow patterns with time were
compared. In both the groups, early- and late-onset changes in
Doppler indices for UA, UtA, and MCA were similar. In addition,
there was no significant difference in Doppler indices with time
after the application of each drug (p>0.05, Table 3).

Discussion

In the present study, it was determined that nifedipine and
ritodrine used as tocolytic agents did not significantly alter early-
and late-onset changes in Doppler ultrasonography parameters
in fetal and fetomaternal circulation. Various pharmacological
agents have been used for tocolysis in preterm labor. Although
we know much about pharmacokinetics and pharmacodynam-
ics of these drugs, there are limited data about their effects on
fetal and fetomaternal circulation (10).



J Turk Ger Gynecol Assoc 2015; 16: 80-5

Baykal and Avcioglu
Effects of nifedipine and ritodrine 83

Table 3. Doppler measurements of UA, UtA, and MCA before, 2 and 48 hours after tocolytic treatments (ANCOVA)

Ritodrine Nifedipine P
UA 0 hour 2 hours 48 hours | 0 hour 2 hours 48 hours SEM D T DxT
PI 1.01 0.92 0.93 1.00 0.96 0.97 0.03 0.49 0.25 0.74
RI 0.62 0.60 0.60 0.62 0.61 0.61 0.01 0.55 0.24 0.87
S/D 2.77 2.61 2.58 2.73 2.59 2.63 0.08 0.98 0.13 0.84
Right Ut A
PI 0.84 0.80 0.87 0.81 0.84 0.80 0.04 0.62 0.96 0.45
RI 0.53 0.52 0.53 0.51 0.54 0.51 0.01 0.69 0.89 0.43
S/D 2.25 2.17 2.20 2.11 2.27 2.17 0.09 0.75 0.93 0.44
Left Ut A
PI 0.86 0.84 0.86 0.83 0.82 0.83 0.05 0.52 0.95 0.99
RI 0.55 0.53 0.54 0.53 0.52 0.56 0.01 0.74 0.52 0.69
S/D 2.37 2.30 2.43 2.26 2.24 2.39 0.12 0.50 0.51 0.95
MCA
PI 1.76 1.74 1.73 1.85 1.81 1.86 0.06 0.07 0.83 0.91
RI 0.83 0.80 0.81 0.84 0.83 0.82 0.01 0.05 0.14 0.76
S/D 6.05 6.08 6.20 6.72 6.610 6.25 0.40 0.22 0.91 0.72
pPSV 42.90 44.64 44.02 42.90 43.13 44.01 0.50 0.22 0.05 0.22
UA: umblical artery; Right UtA: right uterine artery; Left UtA: left uterine artery; MCA: middle cerebral artery; PI: pulsatility index; RI: resis-
tance index; S/D: systole/diastole ratio; PSV: peak systolic velocity; SEM: standard error; D: drug; T: time; DxT: drug-time relationship

Doppler ultrasonography is mostly used to evaluate blood flow.
In recent perinatology practice, Doppler ultrasonography has
been used to determine fetal well-being, particularly in intra-
uterine growth retardation and fetal anemia, and it plays an
important role in planning the treatment of these conditions.
In addition, it is known that Doppler ultrasonography is used to
evaluate the effects of tocolytic drugs, which have side effects
on the cardiovascular system, uteroplacental blood flow, and
the fetal vascular system. UtA, UA, and MCA are most com-
monly studied arteries to evaluate fetal well-being (6).

There are some controversies about the tocolytic usage of
nifedipine because there are limited data about potential
harmful effects of the drug on uteroplacental perfusion and
fetal oxygenation (11). It blocks calcium channels and inhibits
smooth muscle contraction. Thus, it decreases uterine vascu-
lar resistance (12). It passes through the placenta. Therefore,
this vasodilatation effect of the drug raises doubts about the
potential effects on the fetal circulatory system (13). Studies
about nifedipine on animals have led to contradictory results.
In literature, there are limited numbers of studies about Doppler
ultrasonography investigations on pregnant women receiving
tocolytic treatments. Guclu et al. (14) designed a study involving
21 pregnant women receiving nifedipine as a tocolytic agent.
In that study, no significant difference was found in Doppler
ultrasonography measurements of UA and fetal MCAs before
and 3 hours after treatment. In another study, no difference
was found in Doppler measurement parameters (Pl and RI) in
UA before and 3 hours after drug application (15). In our study,
we did not find any significant difference in Doppler ultraso-
nography parameters for UA, UtA, and MCA before and 2 hours

(early) after nifedipine treatment. This result showed that the
nifedipine loading dosage (30 mg) and maintenance dosage
(10 mg) repeated in the 6-hour period (40 mg/day) in the early
phase did not cause any unfavorable effects on uteroplacental
blood flow and the fetal vascular system. In a study on late-term
effects of nifedipine, the PI value of UA did not change but the
PI value of UtA and MCA significantly decreased 24-48 hours
after treatment (16). In that study, it was found that nifedipine
caused distinctive redistribution in the fetal vascular system and
changed the cerebral blood flow (7). In our study, we found no
statistically significant difference between PI and other Doppler
indices for UA, UtAs, and MCA at 48h (late phase) and before 2h
(early phase) after treatment. This indicated that nifedipine did
not cause any late harmful effect on the fetal vascular system,
fetal cerebral system, and uteroplacental blood flow. Of course,
this is a preliminary result and should be supported by compre-
hensive studies including a high number of cases.

The application of ritodrine, a beta-mimetic agent, has been cer-
tificated in the 1980s. Ritodrine and its conjugates pass through
the placenta, incorporate into fetal circulation, and are therefore
found in the same concentration in both fetal and maternal
plasma compartments (17, 18). This indicates that ritodrine
can directly affect fetal circulation. In the study of Gokay et al.
(18), the utilization of ritodrine as a tocolytic agent caused an
increase in the PI value of MCA but a decrease in the PI value of
UA (18). In another study of Rasanen, ritodrine led to a decrease
in the PI value of MCA but did not cause any variation in Doppler
parameters of UA (19). Ritodrine applied to maternal circulation
directly affects the perfusion pressure of the fetus, in propor-
tion with the dosage (20). Therefore, discrepancies in Doppler
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parameter findings of the two studies are probably because of
the application of different dosages of the drug. Gokay et al. (18)
used the dosage of 350 mcg/minute, while Rasanen applied 200
mcg/minute at the maximum level. These results indicated that
the dosage of the drug may directly affect variations in Doppler
parameters and fetomaternal blood flow. In our study, ritodrine
infusion started at dosage of 50 mcg/minute and increased to
the basal dose at which uterine contractions had stopped. The
maximum dosage was 125 mcg/minute. There was no statisti-
cal difference in Doppler indices of UA and both UtA and MCA,
before, 2 hours after (early period) and 48 hours after (late peti-
od) ritodrine treatment. These results indicated that the applica-
tion of ritodrine as a tocolytic agent did not cause any variation
in uteroplacental blood flow and the fetal vascular system before
as well as in the early and late periods of treatment. The discrep-
ancy in the results of our study compared with those of other
studies was probably because of an increase in the dosage in a
progressive and controlled manner. In addition, the maximum
dosage used in our research was less than the dosages used
different studies. In a study of Sayin, ritodrine application did not
cause any change in Doppler parameters of UA and MCA in 48
hours of treatment in pregnant women at 26-32 gestation weeks.
On the other hand, changes of Doppler parameters in UA and
MCA were observed after 48 hours of treatment and in pregnant
women at 32-36 gestation weeks (21). In another study, similar
to this, Doppler parameters of UA and MCA changed 48 hours
after ritodrine treatment (22). Although changes in Doppler
parameters due to ritodrine application were mostly observed
after 32 weeks of gestation, in our study, cases included were
predominantly between 26-32 weeks of gestation. Therefore,
these controversies about impacts of ritodrine can be explained
by different gestational weeks of pregnant women included in
different studies.

In the perspective of literature, this investigation pointed out
that nifedipine was a safe drug and that this drug did not cause
any variation in Doppler parameters, indicating unfavorable
effects on fetal and fetomaternal circulation at standard dos-
ages. However, randomized controlled studies including a large
number of cases are required to evaluate the effects on high
dosages. Ritodrine was shown to be a safe tocolytic agent in
short-lasting applications (<48 hours) and in 26-32 weeks of
gestation. However, we must be cautious, particularly in long-
lasting administrations (>48 hours) after 32 weeks of gestation.
Therefore, large randomized posology researches including
a high number of cases with different gestational ages are
required to demonstrate the impressions of drugs on fetal and
fetomaternal circulation.

Finally, it is obligatory to emphasize the situation of betametha-
sone, which is important for fetopulmonary maturation and
mostly used in combination with tocolytic agents in preterm
labor, while discussing results of our study on effects of nife-
dipine and ritodrine on fetal and fetomaternal circulation.
There are too many investigations and many different results
on effects of betamethasone on Doppler indices of fetal and
fetomaternal circulation. In animal models, it did not affect the
maternal heart rate and blood pressure increased fetal blood
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pressure (23). It had mild effect on the fetal heart rate (24).
Although in some investigations, it was found that it did not
affect Doppler parameters of UA, UtA, and MCA, in some, a
decrease in Doppler indices of UA and MCA (25, 26) and ductus
venosus, particularly PI of MCA, was seen (27). Therefore, it is
thought that variations in fetal and fetomaternal circulation in
the late period (24-48 hours) of nifedipine and ritodrine in dif-
ferent studies are caused by a combined effect of tocolysis and
betamethasone.

In conclusion, nifedipine and ritodrine used as tocolytic agents
did not cause any early- and late-onset change in Doppler ultra-
sonography parameters of fetal and fetomaternal circulation.
Because the efficiency and vascular side effects of both drugs
were similar, the side effect profile, cost-effectiveness, clinical
efficacy, and patient compliance to treatment must be impor-
tant in selecting the tocolytic agent, and nifedipine seems to be
more preferable in tocolytic treatment of preterm labor.
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Hyperprolactinemia has no effect on plasma ghrelin
levels in patients with prolactinoma
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Objective: Accumulating evidence suggests that prolactin is a modulator of body weight and composition and that it regulates some trans-
porters in adipose tissue. It was demonstrated that hyperprolactinemia is associated with weight gain and obesity. Ghrelin is a novel hormone
secreted from many organs including the pituitary gland. Ghrelin acts by regulating energy homeostasis and stimulating appetite. The aim of
this study is to investigate whether ghrelin has a role in the case of weight gain in patients with prolactinoma.

Material and Methods: Forty-four patients with prolactinoma, both newly diagnosed and undergoing cabergoline treatment, were included in
this study. Age- and sex-matched healthy subjects were included in the control group. Serum fasting glucose, insulin, lipid profile, and ghrelin
levels were measured. Homeostasis model assessment of insulin resistance (HOMA-IR) was also calculated. Body mass index (BMI) and total
fat ratio (%) of all the participants were assessed by bioelectrical impedance analysis using TBF-310GS™ (Tanita Corporation, Tokyo, Japan).
Results: Patients with prolactinoma demonstrated significantly higher serum levels of fasting insulin, triglyceride, and waist and hip circumfer-
ence measurement. No significant difference was found between the fasting glucose, high-density lipoprotein cholesterol, low-density lipopro-
tein cholesterol, and HOMA-IR levels. BMI was significantly higher in the patients with prolactinoma than that in the control group (p<0.05).
Additionally, the total body fat percentage was higher in the patients with prolactinoma than that in the control group; however, the difference
was not significant (p>0.05). Furthermore, there was no significant difference in terms of the ghrelin levels between these groups. There was
a correlation with serum ghrelin and growth hormone levels (p<0.02, rho=0.489). However, no significant correlation was obtained between
serum prolactin or ghrelin levels and body fat percentage.

Conclusion: According to the results of our study, ghrelin has no effect on weight gain in patients with prolactinoma. Further studies are needed
to evaluate whether ghrelin affects the prevalence of obesity in patients with prolactinoma. (J Turk Ger Gynecol Assoc 2015; 16: 86-90)
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Introduction

Accumulating evidence suggests that prolactin is a modula-
tor of body weight and composition and that it regulates
transporters and enzymes in the adipose tissue and islets.
Kok et al. (1) reported that increased prolactin secretion was
demonstrated by serial prolactin measurements over 24h in
obese women compared with those in lean subjects and that
a proportional prolactin release is seen with an increasing
body mass index (BMI) and size of visceral fat mass. Several
studies reported that hyperprolactinemia is associated with
weight gain, obesity, and insulin resistance (1-7). However,
the mechanism by which hyperprolactinemia may cause
weight gain and obesity is not clear. Two of the main potential
reported explanations are the disruption of the central ner-
vous system dopaminergic tone and the stimulation of lipo-

genesis (8). However, whether prolactin is directly related to
weight gain or the consequences of the central dopaminergic
effect is not clear.

Ghrelin, which is known as the ligand of the growth hormone
secretagogue receptor (GHS-R), is a circulating orexigenic and
adipogenic brain—gut peptide. According to recent studies,
ghrelin is produced from several organs, such as the intestine,
kidney, placenta, pituitary gland, hypothalamus, lung, lym-
phatic tissue, thyroid gland, adrenal gland, and gonads (9, 10).
Ghrelin regulates the function of the anterior pituitary gland by
stimulating the growth hormone, adrenocorticotropin, and pro-
lactin, and it also modulates the functions of the exocrine and
endocrine pancreas (11). Its effect on the regulation of energy
balance and appetite is through the signaling GHS-R in the
brain. Interestingly, ghrelin is expressed in a variety of pituitary
adenomas (12). Rotondo et al. (13) noted that the highest ghre-
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lin expression is found in growth hormone-producing adenomas
exposed to long-acting somatostatin analogs. In their study, they
found a lower ghrelin expression in Cushing’s disease, untreated
growth hormone adenomas, and dopamine agonist-treated
prolactinomas. However, no significant immunoreactivity was
found in untreated prolactinomas. In conditions of anorexia ner-
vosa, bulimia nervosa, obesity, and polycystic ovary syndrome,
prolactin and growth hormone are released as a response to
exogenous ghrelin. Messini et al. (14) demonstrated that bro-
mocriptine blocks the stimulating effect of ghrelin on prolactin
release in healthy premenapousal women.

Ghrelin has been reported to cause over eating by stimulating
appetite resulting in increased body weight. Decreased ghrelin
levels are associated with insulin resistance and abdominal
adiposity in type 2 diabetes mellitus. Low ghrelin levels are
found in obesity, acromegaly, and hypothyroidism associated
with Hashimoto’s thyroiditis (15-18). There are inadequate data
in literature about the relationship between ghrelin and pro-
lactin levels. Additionally, there is no study about ghrelin levels
in patients with prolactinoma. Hence, we decided to examine
whether circulating ghrelin levels in prolactinoma patients, both
newly diagnosed and undergoing therapy, differ from those in
healthy subjects in the present study.

Material and Methods

Forty-four patients with prolactinoma, both newly diagnosed and
undergoing cabergoline treatment, were included in this study.
The diagnosis of prolactinoma was based on increased serum
prolactin levels and was located by magnetic resonance imaging
of the pituitary gland that indicated an adenoma. Patients with
hyperprolactinemia caused by other reasons and hypopituitarism
were excluded. None of the patients had any endocrinopathy
except hyperprolactinemia. Thirty-six patients were women, and
eight were men. Eleven patients had macroprolactinoma, and
thirty-three had microprolactinoma. Thirty-two healthy volun-
teers, without any metabolic diseases, of similar age and gender
served as the control group (p=0.6). Participants with a history
of metabolic disease, endocrine obesity, and those who took any
medical or herbal drug that could affect metabolic parameters
were excluded from the study. Additionally, we excluded par-
ticipants with a history of eating disorders and weight loss. The
hospital ethics committee evaluated and approved the study, and
all participants gave informed consent.

Serum fasting glucose, low-density lipoprotein (LDL) choles-
terol, high-density lipoprotein (HDL) cholesterol, and triglyc-
eride concentrations were evaluated using enzymatic com-
mercial kits. Prolactin and insulin levels were evaluated by a
chemiluminescence assay (Advia Centaur, Siemens Healthcare
diagnostics, USA). Intra- and inter-assay variation coefficients
were 4.6%, 3.2%, and 3.3% and 5.9%, 2.6%, and 4.8% for 14.68
mU/L, 45.72 mU/L, and 124.51 mU/L of insulin, respectively. The
intra-assay variation coefficient was 2.3% and 2.8% for 10.2 ng/
mL and and 60.4 ng/mL of prolactin, respectively, whereas the
inter-assay variation coefficient was 2.0% and 3.4% for 10.2 ng/
mL and and 60.4 ng/mL of prolactin, respectively. The normal
limits of prolactin levels were 2.7-18.3 ng/mL.
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Blood samples for ghrelin measurement levels were collected
into the tubes containing EDTA. The blood was centrifuged
at 1.600xg for 15 min; the plasma was separated and stored
at -80°C until assessment of ghrelin. The measurements of
ghrelin levels were performed in an EPOCH system (BioTek
Instruments Inc., Winooski, USA) using the commercially
available enzyme-linked immunosorbent assay kit (Phoenix
Pharmaceuticals, California, USA) in accordance with the man-
ufactures’ instructions. The assay range of the ghrelin ELISA
kit was 0-100 ng/mL. The blood samples of both groups were
measured simultaneuosly for ghrelin levels.

Waist and hip diameter was measured. BMI and homeostasis
model assessment of insulin resistance (HOMA-IR) were cal-
culated (19). The total fat ratio (%) of all the participants was
assessed by bioelectrical impedance analysis (BIA) using TBF-
310GS™ (Tanita Corporation, Tokyo, Japan) and was recorded.
Descriptive data from the measurements obtained were pre-
sented as numbers and arithmetic mean+SD. Kolmogorov-
Smirnov test was used to test the normality of distribution for
numerical data. Student’s t-test and chi-square test were used
to compare the two groups. Association among the numerical
data was detected by Pearson correlation analysis. Using multi-
variate multiple regression, backward elimination was used to
determine the association between the ghrelin and numerical
measurements. P<0.05 was considered statistically significant.
PASW version 18, (SPSS, Chicago, IL, USA) software was used
for the statistical calculations.

Results

Demographic characteristics and biochemical data of the
patients and healthy subjects are summarized in Table 1.
Nineteen patients were newly diagnosed, and 25 patients
were undergoing cabergoline treatment (mean duration since
diagnosis, 35 months; range, 6-192 months). Only two patients
had a transnasal transsphenoidal operation for macroprolac-
tinoma. Compared with the age- and gender-matched con-
trol subjects, the patients with prolactinoma demonstrated
significantly higher serum levels of fasting insulin, HOMA-IR,
triglyceride, and waist and hip circumference measurement.
No significant difference was found between fasting glucose,
HDL-cholesterol, and LDL-cholesterol levels (Table 1). In the
results of TANITA analysis, the total body fat percentage was
higher in patients with prolactinoma compared with that in the
healthy subjects; however, the difference was not significant
(34.9+7.6% vs 31.3%+7.3%, p=0.131). Furthermore, there was
no significant difference in terms of the ghrelin levels between
the patients with prolactinoma both newly diagnosed and
undergoing cabergoline treatment and the healthy subjects
(Table 2). Thyroid-stimulating hormone levels were similar
in the groups (p=0.182). Estrogen levels were compared in
female participants and were found to be 81.6+66.5 pg/mL
and 58.7+73.9 pg/mL in the controls and patients, respectively
(p=0.39). Growth hormone and somatomedin-C levels were
0.5=1.1 pg/mL and 176.1+76.2 pg/mL, respectively in the
patient group.
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Table 1. Demographic characteristics and biochemical data
for patients and control subjects
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Figure 1. Relationship between levels of fasting serum ghrelin and
glucose in patients with prolactinoma

Patients Controls

(n=44) (n=32) P
Male/female 8/36 5/27 0.51
Age (years) 38.7+x10.3 40.9+8.4 0.341
PRL (ng/mL) 88.9x110.8 8.7x3.8 0.000
BMI (kg/m?2) 30.7£5.8 26.9+3.9 0.011
WC (cm) 93.3x14.1 85.6+8.1 0.018
HC (cm) 101.4x12.9 83.4+8.8 0.012
FBG (mg/dL) 88.6x11.1 84.2+75.9 0.07
HDL-C (mg/dL) 50.2+9.7 53.2x19.9 | 0.476
LDL-C (mg/dL) 117.3£31.9 114.3£34.9 | 0.719
TG (mg/dL) 123.5+54.2 99.8+45.5 0.050
Fasting insulin (IU/mL) 12.3+7.3 8.4+3.4 0.013
HOMA-IR 29+2.0 1.6x0.6 0.004
TSH 2.08+0.9 1.8+£0.9 0.182
BFP (%) 34.9+7.6 31.3%7.3 0.131
*Data are presented as mean+SD
PRL: prolactin; BMI: body mass index; WC: waist circumference; HC: hip cir-
cumference; FBG: fasting blood glucose; HDL-C: high-density lipoprotein cho-
lesterol; LDL-C: low-density lipoprotein cholesterol; TG: triglyceride; HOMA-IR:
homeostasis model assessment of insulin resistance; TSH: thyroid-stimulating
hormone; BFP: body fat percentage

Table 2. Ghrelin levels in patients and controls
Ghrelin (pg/mL) P

Patients with remission (n=19) 24.4+15.5
Patients with new diagnosis (n=25) 27.4+16.3
Controls (n=32) 25.6+11.8 0.795

There was a positive correlation between serum ghrelin and
growth hormone levels (p<0.02, rho=0.489) in the correla-
tion analysis. However, no significant correlation was obtained
between serum prolactin or ghrelin levels and body fat per-
centage. Furthermore, a negative correlation was only found
between ghrelin and fasting blood glucose levels, and a positive
correlation was only found between ghrelin and HOMA-IR levels
in multiple regression analysis (p=0.036, p=0.037) (Figure 1, 2).

Discussion

Ghrelin is a circulating peptide having many effects on both
metabolism and neuroendocrine functions including weight
control and growth. It was demonstrated that ghrelin stimu-
lates prolactin secretion from the pituitary gland in women
(20). However, the mechanism is not explained very well. In
addition, ghrelin levels in patients with prolactinoma have not
been investigated yet. Our data has demonstrated for the first
time that fasting serum ghrelin levels had no relationship with
prolactin in patients diagnosed with prolactinoma. These data
suggest that ghrelin levels have no significant effect on weight
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Figure 2. Relationship between levels of fasting serum ghrelin and
HOMA-IR in patients with prolactinoma

gain and could not explain increased obesity prevalence in
prolactinoma.

There are few studies conducted on the relation between
prolactin and ghrelin levels. The stimulatory effect of ghrelin
on prolactin secretion reflects the direct stimulation of somato-
mammotroph cells. In this study we found a positive correlation
between serum ghrelin and growth hormone levels (p<0.02,
rho=0.489) in the correlation analysis. Takaya et al. (21) dem-
onstrated the stimulation of growth hormone, adrenocortico-
tropic hormone, cortisol, and prolactin after ghrelin injection.
In another study, plasma total ghrelin values are found to be
negatively correlated to IGF-I in patients with acromegaly (22).
However, we found no significant correlation between serum
prolactin and ghrelin levels. Furthermore, we evaluated the
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relation between ghrelin and body fat percentage and found no
significant correlation.

We evaluated ghrelin levels in two groups of the patients with
prolactinoma; one group had active prolactinoma and the
other had patients under remission with cabergoline treat-
ment. We found higher ghrelin levels in newly diagnosed
patients; however, the difference was not statistically signifi-
cant. Messini et al. (14) investigated the effect of bromocrip-
tine, which is a dopamine agonist similar to cabergoline on
ghrelin-induced prolactin secretion in healthy premenopausal
women. They demonstrated that bromocriptine block the
stimulating effect of ghrelin on prolactin release (14). Thus,
the insignificant lower levels of ghrelin in patients with remis-
sion may be related to the cabergoline effect of ghrelin on
prolactin levels.

Ghrelin levels increase by fasting and decrease by food intake
and overfeeding (23). Therefore, all samples were collected
after eight hours of fasting. Conflicting results about the effect
of gender on ghrelin levels were reported. To eliminate the
possible effect of gender, we included participants with a
similar ratio of both genders. Ghrelin reduces insulin secre-
tion in humans. Tschop et al. (24) found a negative correlation
between plasma ghrelin and insulin concentrations. Lucidi et
al. (25) reported a clear reduction in circulating ghrelin levels
with an increase in insulin levels during both hypoglycemic and
euglycemic clamp 5. In contrast, we did not observe any corre-
lation between insulin and ghrelin levels. However, we found a
negative correlation between ghrelin and fasting blood glucose
levels and a positive correlation between ghrelin and HOMA-IR
levels in multiple regression analysis.

Hyperprolactinemia is related to increased food intake and
body weight in rats, and suppression of prolactin causes weight
loss (26, 27). The mechanism of how hyperprolactinemia
causes weight gain is not clear. Therefore, we investigated
whether ghrelin was associated with increased food intake by
stimulating appetite or other mechanisms and body weight.
The participants in the present study had BMI =30 kg/m?. They
had significantly higher BMI than the controls; however, ghrelin
levels were higher in the patients with prolactinoma. In contrast
to our finding, Tschop et al. (15) found circulating ghrelin lev-
els in obese patients to be low. In patients with prolactinoma,
it was found that the central dopaminergic tone is reduced
because of the refractoriness of central dopaminergic neurons
to prolactin, and it may contribute to weight gain in patients
with prolactinoma (28). The central stimulation of dopamine
receptors, either dopamine receptor 1 or dopamine receptors 2
and 3 simultaneously, leads to a significant decrease in ghrelin-
induced food intake (29).

It could be argued that the level of ghrelin was evaluated with-
out performing dynamic test. We accept this as a limitation
of our study. Another limitation is the evaluation of only total
ghrelin levels without separately evaluating the levels of full
length ghrelin (acyl plus des-acyl) and des-acyl ghrelin as rec-
ommended by Liu et al. (30).

In conclusion, ghrelin has no effect on weight gain in patients
diagnosed with prolactinoma. Plasma ghrelin may not directly
reflect the ghrelin level in the pituitary gland. Further larger
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studies are needed to determine the relation between prolactin
and ghrelin on obesity in patients with prolactinoma.
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Mislocated extrauterine intrauterine devices: Diagnosis
and surgical management
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Objective: Presentation of the diagnostic and surgical treatment methods of our extrauterine intrauterine device (IUD) cases.

Material and Methods: We retrospectively evaluated the data of 21 extrauterine IUD cases at our clinic between 2008 and 2010. The symp-
toms, diagnostic methods, and surgical treatments were evaluated.

Results: A total of 14 copper and seven levonorgestrel (LNG) IUDs were used. IUD had been inserted during lactation in 71.4% of the patients.
The reasons for presentation of patients were unintended pregnancy in 19.05%, pelvic pain in 19.05%, and pelvic pain with vaginal bleeding in
23.8%. IUD in two patients were located the retroperitoneal area. IUD string had not been visible during routine follow-up in 38.1% of the pa-
tients. Laparoscopy was performed in 14 patients and laparotomy was performed for dense adhesions in seven patients.

Conclusion: Extrauterine IUDs can present with various clinical symptoms. Ultrasonography and X-Ray are sufficient for the diagnosis. Surgical

removal is needed to prevent possible complications, and the preferred surgical technique in appropriate patients is laparoscopy.

(J Turk Ger Gynecol Assoc 2015; 16: 91-5)
Keywords: Extrauterine IUD, surgery, contraception
Received: 23 January, 2015 Accepted: 29 March, 2015

Introduction

Intrauterine devices (IUDs) are highly effective reversible
contraceptive devices commonly used throughout the world.
Globally, they are the second most common contraceptive
method (14%) following sterilization (21%) (1). They are
also frequently used in Turkey (20.2%). The most common
types are the copper-releasing IUD and the Levonorgestrel-
releasing IUD (LNG-IUD) systems.

There are various complications with respect to IUD use (0.2-
3.6/1000 applications), among which uterine perforation is a
serious complication. Most uterine perforations are observed
in IUD’s inserted during lactation (2, 3). Other important
complications are lower midline abdominal pain, organ
perforation, strangulation, infection, and infertility. The adhe-
sions that can gradually develop with intra-abdominal IUD’s
are the most important cause of additional morbidity (4). This
complication has been reported both with LNG-IUDs (Mirena,
Shering Plough, Germany) and copper IUDs (TCu-380A).
Prevention and early diagnosis are the most important factors
to avoid this complication. Therefore, it is necessary to see
the IUD string immediately after insertion or in the first week
with vaginal examination and to perform a check with ultra-
sonography in all patients. Surgical intervention is frequently
required in uterine perforation.

We aim to present our clinical experience with the symp-
toms, diagnostic methods, and surgical treatment of extra-
uterine IUDs in this retrospective study.

Material and Methods

We retrospectively evaluated the patient charts of females
with an extrauterine IUD and who had undergone laparotomy
or laparoscopy at Adiyaman University Faculty of Medicine
Training and Research Hospital, Department of Obstetrics and
Gynecology between 2008 and 2014.

We first performed a search using the “IUD with no visible
string at the cervical os” code (530.583) of the International
Classification of Disease and Related Health Problems-10
(ICD-10) codes that have been adapted to Turkish. Following
the evaluation of the data, the patients were divided into two
groups as intrauterine and extrauterine IUDs. Patients who
had an intrauterine IUD where no string was visible and that
was removed with a simple vaginal procedure or hysteros-
copy were excluded from the study. We found a total of 21
extrauterine IUD cases. Patient data were evaluated through
review of the patient charts and the hospital system records.
All patients underwent surgery after going through a similar
evaluation process. A gynecological examination was per-
formed first and IUD was evaluated with transvaginal ultra-
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Table 1. Demographic characteristics of patients

J Turk Ger Gynecol Assoc 2015; 16: 91-5

Time of total History of
Age BMI Number of Previous IUD IUD use abdominal

Patient (years) Gravity Parity (kg/m?) CS use (months) surgery
1 23 3 3 26.4 None yes 24 no

2 25 3 3 23.6 1 no 0 no

3 28 4 3 27.8 None yes 48 no

4 26 2 2 26.4 None no 0 no

5 24 1 1 29.1 None no 0 yes

6 34 5 5 28 1 no 0 no

7 38 7 4 26.1 None no 0 no

8 36 5 4 26.5 3 no 0 no

9 34 3 3 25.9 None no 0 no
10 31 4 4 24.9 2 yes 30 no

11 30 2 2 24.7 None yes 48 yes
12 23 2 2 28.6 None no 0 no
13 27 1 1 27 None no 0 no
14 28 2 2 26.2 None no 0 no
15 35 6 4 29 None yes 48 no
16 30 4 4 26 None no 0 no
17 26 3 3 31 None no 0 no
18 32 8 6 27 None yes 36 yes
19 36 5 4 28 None yes 48 no
20 28 5 3 24 1 no 0 no
21 32 3 3 25.4 None yes 36 no
BMI: Body mass index; IUD: Intrauterine device; CS: Caesarean section

sonography when the string could not be seen. Anteroposterior
and lateral pelvic X-rays were obtained to support the diag-
nosis. None of the patients in the study underwent magnetic
resonance imaging (MRI) or computed tomography (CT) scans.
Patients who received a preliminary diagnosis of extrauterine
[UD were prepared for laparoscopic surgery. Laparotomy with a
Pfannenstiel incision was performed for patients who could not
undergo laparoscopy. All surgical procedures were performed
under general anesthesia.

The 21 patients detected within the defined period were
evaluated. Age, obstetric history, extrauterine IUD type, time
of application, time until diagnosis and surgical intervention,
symptoms, and surgical route used were recorded. Informed
written consent was obtained from all the women. This retro-
spective case-series study was exempt from ethical approval
by the Adiyaman University Ethics commission. We did not
conduct statistical analysis.

Results

Demographic data

The demographic data revealed a mean age of 29.4 years and
a mean body mass index (BMI) value of 26.9 kg/m?. Obstetric
data revealed a mean gravida value of 3.6. The mean number

of births by normal spontaneous vaginal delivery was 2.5, while
the mean number of cesarean births was 0.4. An IUD had been
used before the current one by 33.3% of the patients. The mean
duration for which the previous IUD was used was 40.2 (24-48)
months (Table 1).

IUD types and important time points regarding insertion

Table 2 presents the extrauterine IUD clinical data and usage
characteristics of the patients. All mislocated extrauterine IUD
applications had been performed in primary health care cen-
ters. Extrauterine IUDs consisted of seven LNG-IUDs and 14
copper IUDs (TCu-380A-IUD). The mean duration between IUD
insertion and diagnosis was 8.1 months (3 days-24 months).
The mean duration between the last pregnancy and IUD inser-
tion was 14.7 (2-38) months. IUD had been inserted during
lactation in 15 (71.4%) patients.

Symptoms and IUD localization

Symptoms at presentation were delayed menstruation in the
four patients with an unintended pregnancy, pelvic pain in four,
and pelvic pain with vaginal bleeding in five. In addition, the
IUD strings of eight patients had not been visible during routine
follow-up. Two of the patients with delayed menstruation had
undergone pregnancy termination at private centers, while two
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Table 2. Symptoms, the locations and treatment of IUD, type of IUDs and special time for IUD insertion
Time from Time from
Patients insertion pregnancy
no Location of the IUD Type of operation | to diagnosis | to insertion Symptom(s) Type of IUD
1 In the Douglas pouch Laparoscopy 7 months 16 months None LNG-IUD
2 In the Douglas pouch Laparoscopy 12 months 11 months None TCu 380 A-IUD
3 Near the uterine artery | Laparoscopy 6 months 8 months None TCu 380 A-IUD
4 Near the ovary Laparotomy 3 months 4 months Pelvic pain TCu 380 A-IUD
5 In the Douglas pouch Laparoscopy 18 months 2 months None TCu 380 A-IUD
6 In the Douglas pouch Laparoscopy 24 months 8 months None TCu 380 A-IUD
7 In the Douglas pouch Laparoscopy 12 months 16 months Unintended pregnancy | TCu 380 A-IUD
8 Omentum Laparotomy 10 months 24 months Unintended pregnancy | LNG-IUD
9 Omentum Laparotomy 6 months 38 months Unintended pregnancy | LNG-IUD
10 Omentum Laparotomy 4 days 36 months Pain and bleeding LNG-IUD
11 In the Douglas pouch Laparoscopy 7 days 24 months Pain and bleeding LNG-IUD
12 In the Douglas pouch Laparoscopy 3 days 10 months Pelvic pain TCu 380 A-IUD
13 In the Douglas pouch Laparoscopy 5 days 8 months Pain and bleeding TCu 380 A-IUD
14 Retroperitoneum Laparotomy 6 days 6 months Pain and bleeding TCu 380 A-IUD
15 In the Douglas pouch Laparoscopy 3 days 22 months Pelvic pain LNG-IUD
16 Retroperitoneum Laparotomy 24 months 18 months Unintended pregnancy | TCu 380 A-IUD
17 Neary the ovary Laparoscopy 7 months 12 months None TCu 380 A-IUD
18 In the Douglas pouch Laparoscopy 13 months 2 months None TCu 380 A-IUD
19 Omentum Laparotomy 8 months 36 months None LNG-IUD
20 Near the ovary Laparoscopy 6 months 6 months Pelvic pain TCu 380 A-IUD
21 In the Douglas pouch Laparoscopy 18 months 2 months Pain and bleeding TCu 380 A-IUD
LNG-IUD: Levonorgestrel intrauterine device; TCu 380 A-IUD: Copper- Intrauterine device; IUD: Intrauterine device

patients continued the pregnancy with an extrauterine IUD and
had a normal spontaneous vaginal delivery. IUD was in the
Douglas pouch and retroperitoneum in the patients who gave
birth. IlUD was surgically removed in the postpartum period in
both patients. The retroperitoneal IUD was close to the right
iliac artery bifurcation during the surgery. The surgery started
as laparoscopy but was converted to laparotomy because of the
IUD location and the dense adhesions.

The most common extrauterine [UD location was the Douglas
pouch with 11 (52.3%) patients (Figure 1, 2). The rare location
of the retroperitoneum was seen in two of our patients (Figure
3). Laparoscopic IUD removal was performed in a total of 14
(66.6%) patients. The most common reason to perform lapa-
rotomy was severe adhesions.

Table 2 presents the treatment method, IUD type, and localiza-
tion. Sixteen patients were prepared for laparoscopy under
general anesthesia. The surgery was converted to laparotomy
because of dense adhesions in two patients. Laparotomy had
been performed in five patients because of technical equip-
ment failure. General surgery consultation was required for
dense adhesions and abscess formation in two of the patients
whose surgeries were converted to laparotomy. The patient
with an abscess underwent abscess drainage, and there was
no additional complication during follow-up. Both patients had
a TCu-380A-1UD. There was no intraoperative complication.

Figure 1. Ultrasonographic appearance of T-shaped IUD in Doug-
las pouch

Discussion

IUD use is a modern contraceptive use that is commonly em-
ployed throughout the world. The low cost, long duration of
effectiveness, high efficacy, reversibility, lack of systemic side
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)

Figure 2. Anteroposterior abdominal X-ray demonstrating location

of IUD (Coronal)

-

Figure 3. Intraoperative image of IUD (Laparotomy). The IUD
string is intraperitoneal but the location of the IUD body is the
retroperitoneal area

effects, and coitus-independent effectiveness have led to its
widespread use. However, complications such as vaginal bleed-
ing, abdominal pain, infection, uterus perforation, and migra-
tion to adjacent organs have been reported. Complications such

as uterine perforation are rare but very well defined. Some risk
factors for perforation with IUD use have been reported. The
postpartum period, lactation period, uterus with undiagnosed
pregnancy, congenital uterine abnormality, and excessive an-
teflexion or retroflexion are important risk factors. The most
common association is uterus perforation with an IUD insert-
ed during the lactation period where the risk increases 10-fold
(5). Uterine perforation can cause vaginal bleeding and lower
abdominal pain following insertion, but several cases have no
symptoms for an extended period.

Several studies have reported a period of <1 year between
IUD insertion and uterine perforation diagnosis; at least 80% of
these patients have been found to be in the lactation period at
the time of insertion (3, 6). Similarly, 71.4% of our patients had
been in the lactation period during [UD insertion. However, the
diagnosis can be delayed by months or even years with an intra-
peritoneal IUD. The main step in the diagnosis is suspecting an
extrauterine IUD in patients where the IUD string is not seen at
the cervical os during routine follow-ups or normal outpatient
visits. Transvaginal ultrasonography is the best method for local-
ization in case of suspicion. The location may be the Douglas
pouch, inside the broad ligament, attached to the omentum,
or the retroperitoneal area. Lateral and anteroposterior pelvic
X-rays can also be obtained to support the diagnosis and for
additional information on the location.

For the treatment of extrauterine IUDs, the World Health
Organization recommends prompt surgical removal after diag-
nosis, independent of the localization and symptoms (7).
Prompt decision with regard to surgery is important because
adhesion formation becomes more marked and removal
becomes more difficult with extrauterine IUDs as time passes.
However, there are contrasting views with regard to asymp-
tomatic patients (8). The most important complications of
intra-abdominal IUDs are adhesions, intestinal obstruction,
chronic pelvic pain, abscess development, and infertility (9, 10).
Therefore, it is particularly important to remove IUDs in symp-
tomatic patients. The preferred surgical route is laparoscopy
because it is minimally invasive and can be used with a high
success rate (11). Laparotomy should only be used in patients
with significant adhesion or adjacent organ invasion.

IUDs are inserted by midwives and medical practitioners fol-
lowing a certification program in our country. Therefore, early
follow-ups can be a problem. The lack of suspicion about
perforation in the early stage can delay referrals to a gynecol-
ogy specialist, and therefore the diagnosis. However, LNG-IUDs
are generally inserted by obstetrics and gynecology specialists
in our country. We found an extrauterine LNG-IUD in seven
patients. This result indicates that the uterine perforation risk
should be considered even when the insertion has been per-
formed by a specialist.

Operator factors were not addressed in our study, and this is
one of the limitations of our research. We did not have access
to information regarding who performed IUD procedures;
therefore, we could not address operator skill as a factor for
uterine perforation and malposition of IUD.

The migration of IUD to adjacent structures following perfora-
tion has been reported with extrauterine IUDs in the literature.
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Bladder and iliac vein migration is particularly noteworthy (12).
Therefore, migration should be considered if IUD cannot be
found (13-16). Retroperitoneal IUD migration is rare but impor-
tant because of the adjacent vascular structures. Consultation of
the relevant specialty may be intraoperatively acquired in such
cases; we requested general surgery consultation because of
diffuse intestinal adhesions for two cases and abscess forma-
tion at the sigmoid colon level for one case. Abscess drainage
from the abdomen was performed for our patient with abscess
formation. Most of the patients were diagnosed with an extra-
uterine IUD when the IUD string was not seen during routine
follow-up and the patient was evaluated by ultrasonography
and X-ray (17).

In conclusion, uterine perforation can present with symptoms
such as lower abdominal pain and abnormal vaginal bleeding,
with the IUD string not being seen during routine follow-up,
or an unintended pregnancy. The combination of transvaginal
ultrasound and anteroposterior/lateral X-ray is usually adequate
for the diagnosis. It may be best for a specialist to perform the
insertion in cases at risk such as those with a known uterine
anomaly or excessive uterine anteflexion or retroflexion or
patients in the lactation period. The early diagnosis of complica-
tions, such as uterine perforation, also requires the follow-up of
the IUD location with postprocedure ultrasonography in several
cases. In light of the data, we believe that all extrauterine IUD’s
should be surgically removed (preferably by laparoscopy) to
prevent complications at later stages.
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Addition of gonadotropin releasing hormone agonist
for luteal phase support in in-vitro fertilization:
an analysis of 2739 cycles
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Haydardedeoglu'
‘Department of Obstetrics and Gynecology, Division of Reproductive Endocrinology and IVF Urnit, Baskent University Faculty
of Medlicine Adana Hospital, Adana, Turkey
“Departrment of Obstetrics and Gynecology, Adana Maternity Hospital, Adana, Turkey

Objective: Luteal phase is defective in in vitro fertilization (IVF) cycles, and many regimens were tried for the very best luteal phase support
(LPS). Gonadotropin releasing hormone (GnRH) agonist use, which was administered as an adjunct to the luteal phase support in IVF cycles,
was suggested to improve pregnancy outcome measures in certain randomized studies. We analyzed the effects of addition of GnRH agonist to
standard progesterone luteal support on pregnancy outcome measures, particularly the live birth rates.

Material and Methods: This is a retrospective cohort study, including 2739 IVF cycles. Long GnRH agonist and antagonist stimulation IVF
cycles with cleavage-stage embryo transfer were included. Cycles were divided into two groups: Group A included cycles with single-dose
GnRH agonist plus progesterone LPS and Group B included progesterone only LPS. Live birth rates were the primary outcome measures of the
analysis. Miscarriage rates and multiple pregnancy rates were the secondary outcome measures.

Results: Live birth rates were not statistically different in GnRH agonist plus progesterone (Group A) and progesterone only (Group B) groups
in both the long agonist and antagonist stimulation arms (40.8%/41.2% and 32.8%/34.4%, p<0.05 respectively). Moreover, pregnancy rates, im-
plantation rates, and miscarriage rates were found to be similar between groups. Multiple pregnancy rates in antagonist cycles were significantly
higher in Group A than those in Group B (12.0% and 6.9%, respectively).

Conclusion: A beneficial effect of a single dose of GnRH agonist administration as a luteal phase supporting agent is yet to be determined
because of the wide heterogeneity of data present in literature. Well-designed randomized clinical studies are required to clarify any effect
of luteal GnRH agonist addition on pregnancy outcome measures with different doses, timing, and administration routes of GnRH agonists.
(J Turk Ger Gynecol Assoc 2015; 16: 96-101)
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tocol and its dose and duration as well as the time of initiation
and cessation (10). Intravaginal or intramuscular progester-
one application has become the routine practice to support
luteal phase in COH cycles over the years either alone or in
combination with estradiol (7, 11, 12). However, there is still a

Introduction

In the current controlled ovarian hyperstimulation (COH)
cycle management, gonadotrophin releasing hormone
(GnRH) agonists or gonadotrophin releasing hormone antag-

onists are indispensable agents for the prevention of pre-
mature luteinization with acceptable live birth rates (1-3).
However, supraphysiological steroid hormone levels together
with the suppressed luteinizing hormone (LH) levels by both
GnRH agonist and GnRH antagonist administration during
COH cycles lead to a defect in the luteal phase, particularly in
in vitro fertilization (IVF) cycles (3-8). Therefore, use of medi-
cation for luteal phase support (LPS) has been considered to
be mandatory to ensure intact corpus luteum function and to
avoid any decrease in implantation and pregnancy rates (7,
9). There is still controversy over the best LPS agent and pro-

search to provide optimal luteal support for better pregnancy
outcome rates in COH cycles.

In recent years, the beneficial effects of single or repeated
doses of GnRH agonist for luteal phase support were con-
sidered in different studies. GnRH agonist luteal support was
hypothesized to support luteal phase by various mechanisms.
Augmentation of the corpus luteum function by increasing
LH secretion by the pituitary cells, direct stimulation of endo-
metrial local GnRH receptors, and potential direct stimulation
effect of GnRH agonist on the embryo, which was evidenced
by increased beta human chorionic gonadotropin (B-hCG)
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secretion were some of the proposed potential mechanisms of
actions (13, 14).

The purpose of this study was to evaluate whether the addition
of single-dose GnRH agonist to the progesterone for luteal sup-
port in IVF cycles improves the pregnancy outcome measures,
particularly the live birth rates.

Material and Methods

Study design and study population

This study was a retrospective study conducted at Baskent
University, Obstetrics and Gynecology Department Infertility
and IVF Unit, from January 2006 to October 2013. Baskent
University Institutional Review Board approved this study (proj-
ect number: KA 12/57).

The inclusion criteria were as follows:

Couples undergoing IVF with their own gametes

Women below 40 years of age and follicle stimulating hormone
(FSH) <101U

First two IVF cycles with long GnRH agonist or GnRH antagonist
cycles with fresh embryo transfers

Couples having at least one grade 1 embryo available for transfer
Cleavage state embryo transfer [Day 3 embryo transfer after
intracytoplasmic sperm injection (ICSI) IVF cycles with luteal
phase support with intravaginal or intramuscular progesterone
alone or in combination with triptorelin acetate (GnRH ago-
nist)]

Opvarian stimulation and Assisted Reproductive Techniques (ART)
In the long GnRH agonist group, ovarian down-regulation was
initiated with either daily 1 mg leuprolide acetate (Lucrin,
Abbott GmbH) or 0.1 mg triptorelin (Decapeptyl, Ferring GmbH)
that was commenced on Day 21 of the preceding menstrual
bleeding. After ovarian suppression was achieved, the dose
was reduced by half until the day of administering hCG. If there
were no follicle cysts beyond 2 cm and the estradiol was <50
pg/mL, 150-300 IU gonadotropin stimulation with recombi-
nant FSH (rFSH) (Puregon, MSD, the Netherlands) and rFSH
(Gonal F, Merck Serono GmbH, Greece) or human menopausal
gonadotropin (hMG) (Menogon, Ferring GmbH, Germany) was
initiated with estradiol monitoring starting on the fifth day of
stimulation. Ultrasound and blood estradiol and progesterone
levels were continuously monitored until the day of ovulation
induction with hCG, providing the criteria with three or more
follicles that were of a diameter >17 mm.

In the GnRH antagonist group, gonadotropin stimulation with
150-300 IU of gonadotropins rFSH (Puregon, MSD GmbH),
(Gonal F, Merck Serono GmbH) or hMG (Menogon, Ferring
GmbH) was initiated on Day 3 of menstruation. Fixed GnRH
antagonist protocol was performed by daily subcutaneously
administering 0.25 mg ganirelix (Orgalutran, Organon, the
Netherlands), which was commenced on the sixth day of stim-
ulation. Blood progesterone and estradiol and progesterone lev-
els were monitored until the day of ovulation induction by hCG.
The criteria for ovulation induction were similar to the agonist
stimulation cycles with three or more follicles >17 mm. Oocyte
retrieval was performed 35-36 h after administering 10,000 [U
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hCG (Pregnyl, Organon Turkey) or 250 mg recombinant hCG
(rhCG) (Ovitrelle, Merck Serono, Italy) under transvaginal
ultrasonography guidance. The 17-gauge single-lumen needles
were used for oocyte retrieval under sedation with propofol
(propofol 1% Fresenius Kabi®). Routine ICSI was performed
for every case after 2-2.5 h of incubation. Embryos were trans-
ferred at the cleavage stage, three days after ICSI.

Luteal phase support

Progesterone was the routine luteal support agent, and patients
had luteal support either in the form of 90 mg intravaginal
progesterone (Crinone 8% gel, Merck Serono GmbH) or 50
mg intramuscular progesterone (Progynex ampule, FARMACO
GmbH). Progesterone support was commenced after the day
of oocyte pick-up and continued until 10 completed weeks of
pregnancy. In the GnRH agonist luteal support group, patients
also received an additional single dose of 0.1 mg GnRH agonist
namely, triptorelin (Decapeptyl Ferring GmbH) three days after
the transfer (six days after ICSI). Pregnancy was defined as posi-
tive for hCG on detection of above 10 IU/mL, 12 days after the
embryo transfer. Implantation rate was individually calculated
for each woman as the number of gestational sac divided by the
number of transferred embryos multiplied by 100. Presence of
at least one gestational sac was defined as clinical pregnancy
with fetal cardiac activity that was detectable by transvaginal
ultrasound scans. Live birth rate was the birth of a viable fetus
beyond 24 weeks of gestation.

Statistical analysis

Data, which were shown to evenly distribute, were expressed
as means=SD. The baseline differences between the two
groups were analyzed by independent t-test or one-way ANOVA
test. The parameters with uneven distribution were expressed
as median and minimum maximum values. The differences
between the two groups were evaluated by Mann-Whitney U
test. In contingency tables, the %? test or the two-sided Fisher’s
exact test was performed. A value of p<0.05 was considered
statistically significant. SPSS 20.0 for Windows was used for
data analysis version 20.0 (SPSS Inc. IBM, Chicago, IL, USA).

Results

Among 9470 IVF cycles, a total of 2739 IVF cycles, which met
the inclusion criteria, were included in the analysis (Figure
1). Baseline characteristics of the patients were presented in
Table 1. The mean age of patients, body mass index (BMI), and
Day 3 FSH levels and antral follicle count were similar between
the groups. Cycle characteristics were listed in Table 2. Days
of stimulation, retrieved oocytes and metaphase II oocytes
numbers, estradiol levels, and endometrial thickness at the day
of ovulation trigger were found to be similar. Grade 1 embryo
number and the number of transferred embryos were found to be
significantly high in progesterone only luteal support group in long
agonist stimulation arm, and on the contrary, these values were
found to be significantly low in the antagonist stimulation arm.

As we investigate the main outcome measures, live birth rates
were not found to be statistically different in GnRH agonist
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Total cycles
n=9470

Eligibile cycles
n=2739

Group A

Progesterone +
GNRH agonist
n=1850

Group B

(Progesterone)
n=2889

Long agonist
protocol
n=1149

Antagonist protocol
n=701

Long agonist
protocol
n=558

Antagonist protocol
n=331

Figure 1. Flowchart of cycle distribution between groups

plus progesterone (Group A) and progesterone only group
(Group B) in both the long agonist and antagonist stimulation
arms (40.8%/41.2% and 32.8%/34.4%, respectively). Moreover,
pregnancy, implantation, and miscarriage rates were found to
be similar between the groups (Table 3). However, because
the number of embryos transferred between groups was
different, we stratified patients according to the number of
embryos transferred. Live birth rates according to the number
of transferred embryo were similar between the groups (Table
4). In contrast, stratification of live birth rates according to the
number of transferred Grade I embryo (one, two, or three or
more grade | embryo transfer) revealed similar results with no
significant difference between the treatment groups (Table 5).
Regression analysis demonstrated that age, antral follicle count,
the number of metaphase Il oocyte, the number of grade |
embryo, and the transferred embryo significantly affected live
birth rates. Luteal GnRH agonist addition showed no effect on
regression analysis (p=0.48).

Discussion
The administration of GnRH agonist in the luteal phase was

initially studied as a means of contraception with unsatisfactory
results (15). It was observed that unintentional or accidental

GnRH agonist administration in the luteal phase of IVF treat-
ment cycles with pregnancies did not compromise the continu-
ation of pregnancy but was observed to support implantation
in initial reports (16-19). Although well-defined mechanisms
by which GnRH agonist addition improves luteal support are
lacking, presumptive effect at multiple levels were proposed.
Direct release of LH by gonadotrophs was tested by Pirard
et al. (20) and Tesarik et al. (14). Both Tesarik et al. (14) and
Pirard et al. (20) found increased estradiol and progesterone
levels during the luteal phase of GnRH agonist added cycles;
however, the source and mechanisms of this increase were
unclear. Furthermore, Tesarik et al. (21) reported increased
hCG secretion in pregnancies with GnRH agonist luteal phase
support. Authors also hypothesized a direct beneficial effect on
implanting embryo (21), and increased levels of hCG in GnRH
agonist luteal phase support pregnancies were observed (14).
Moreover, authors suggested a direct stimulatory effect via
GnRH receptors on the corpus luteum function (14).

Tesarik et al. (21) reported a pilot study in donation cycles, and
Pirard et al. (13) in intrauterine insemination cycles investigated
the role of GnRH agonist as a luteal support agent. The same
authors Tesarik et al. (14) reported a randomized study in both
the agonist and antagonist stimulated IVF-ICSI cycles with the
addition of 0.1 mg triptorelin to luteal support with beneficial
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Table 1. Patients’ characteristics of the study group Table 3. Comparison of pregnancy outcome measures
P p
Group A Group B | value GroupA | Group B |value
Age Lagonist | 30.72+447 | 3042+451 | 0.19 Pregnancy Long agonist | 758 (66.0) | 343 (61.5) | 0.68
Antagonist | 31.04+4.69 | 31.00+4.67 | 0.89 rate, n (%) Antagonist 377 (53.8) | 179 (54.1) | 0.92
BMI Lagonist | 25.34+4.18 | 25.46+3.92 | 0.79 Implantation Long agonist | 33 (0-100) | 33 (0-100) | 0.17
Antagonist | 24.89+4.21 | 25.01+4.27 | 0.23 rate, (%) Antagonist 33 (0-100) |33 (0-100) | 0.45
P‘fﬂi‘t‘f]?“ E’f ) Lagonist | 6.0(0.6-22) | 7.0(1-22) | 0.01 Miscarriage Long agonist | 193 (16.8) | 61 (10.9) |0.001
mieruin ears H
v Antagonist | 5.0 (1-26) | 4.5 (1-20) | 0.02 rate, n (%) Antagonist | 85(12.1) | 48 (14.5) | 0.28
Antratl follicle L agonist 6.13£2.08 | 5.98+2.22 | 0.24 Multiple pregnancy| Long agonist | 279 (24.3) | 137 (24.6) | 0.90
coun Antagonist | 5.06+2.27 | 5.14+228 | 0.14 rate, n (%) Antagonist | 84 (12.0) | 23(6.9) | 0.01
Basal FSH L agonist 5.89+1.79 | 594+1.99 | 0.62 Live birth Long agonist | 469 (40.8) | 230 (41.2) | 0.87
Antagonist | 5.97+1.85 | 5.83=1.79 | 0.54 rate, n (%) Antagonist 230 (32.8) | 114 (34.4) | 0.60
l(l}llgzl;lpsﬁl:) S;lrle agonist+progesterone luteal support, Group B: Progesterone only 1(5‘11;22&35 G;‘rlfH agonist+progesterone luteal support, Group B: Progesterone only
Values=mean=2SD or Median (minimum-maximum). pport. . = .
BMI: body mass index; FSH: follicle stimulating hormone Values=mean=+2SD or Median (minimum-maximum).

Table 2. Cycle Characteristics of the study group

Group A Group B vai)ue
Days of Long agonist | 9.33=1.71 | 9.32+1.63 | 0.96
stimulation Antagonist 8.73x2.02 | 8.67x2.10 | 0.64
Total dose of Long agonist 2025 2250 0.001
gonadotropins (300-7200) | (725-7500)

Antagonist 2062 2025 0.02
(225-6800) | (475-4650)

Retrieved Long agonist | 14 (1-49) | 14(2-38) | 0.90
oocyte per Antagonist 10 (1-60) | 11(1-39) | 0.72
cycle
Metaphase II Long agonist | 11(1-45) 12 (1-35) | 0.58
oocyte number “Ancagonist | 9 (1-56) | 9 (1-37) | 0.80
Estradiol on Long agonist |2223+1120 | 2162+1247 | 0.31
day of hCG Antagonist | 15801044 | 1547+998 | 0.63
Grade I embryo| Long agonist | 2 (1-5) 2(1-4) 10.003
number Antagonist 1(1-5) 1(1-5) |0.001
Number of Long agonist | 3 (1-6) 3(1-5) [0.001
teff]‘r‘llsrf;’ged Antagonist 2(-5) | 10-5) |0.001
Endometrial Long agonist | 12.01+2.14| 11.17x2.51 | 0.36
thicknesson  "Anagonist | 11.72£2.29 | 10.64+2.15 | 0.39
day of hCG

luteal support.

Values=mean=2SD or Median (minimum-maximum).
hCG: human chorionic gonadotrophin

Group A: GnRH agonist+progesterone luteal support, Group B: Progesterone only

effects on pregnancy outcomes. Pirard et al. (20) studied differ-
ent doses of intranasal buserelin in intrauterine insemination
and IVF cycles (13, 20). Both of Pirard et al. (13, 20) studies
were pilot studies with very small number of patients (24 and
23 patients in each); therefore, the pregnancy outcomes of the

effect of GnRH addition to LPS agents were not possible to gen-
eralize. In the year 2009, Isik et al. (22) reported a study in which
patients were blindly randomized to the addition of single-dose
0.5 mg leuprolide acetate or hCG plus progesterone groups
(22). Implantation rate and live birth rates were reported to be
significantly improved by GnRH agonist addition (26.5% vs. 9.3%
and 35.1% vs. 16.3%, respectively).

There are a considerable number of studies reporting against
the improvement of pregnancy outcomes with GnRH analog
addition to luteal phase support. One of the largest reported
randomized trials with placebo control was published by Ata
et al. (6) that included 570 patients in long agonist IVF stimula-
tion cycles. The effect of the addition of a single dose of 0.1 mg
triptorellin injection was not found to be superior over standard
uniform intravaginal progesterone luteal phase support treat-
ment (6). In the year 2010, the same authors investigated the
role of GnRH agonist addition in the antagonist stimulated IVF
cycles with the same study design demonstrating no beneficial
effects of GnRH agonist addition on pregnancy outcomes (23).
Isikoglu et al. (24) investigated the role of luteal GnRH analog in
a different manner by extension of GnRHa administration until
12 days after embryo transfer in long agonist IVF-ICSI cycles.
Authors did not report any significant improvement of implanta-
tion, clinical pregnancy, and live birth rates after randomization
of 180 patients (24). Most recently, Yildiz et al. (25) in their ran-
domized study failed to demonstrate significant improvement
of pregnancy outcomes by single or double dose of GnRH ago-
nist addition to progesterone and estradiol luteal support (25).
There are two meta-analyses focusing on GnRH agonist addi-
tion to LPS (26, 27). Oliveira et al. (26) included five and Kyrou
et al. (27) included six randomized studies, four of which were
common to both meta-analyses (Tesarik 2006, Ata 2008, Isik
2009, Razieh 2009). While Oliveira et al. (26) concluded that
GnRH agonist addition increased implantation rates, clinical
pregnancy rates were found to be increased only in antagonist
cycles. In the more recent meta-analysis by Kyrou et al. (27),
LPS with GnRH agonist was shown to significantly increase
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Table 4. Live Birth Rates according to the number of trans-
ferred embryo
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Table 5. Live Birth Rates according to the transfer of num-
ber of grade 1 embryo

P P

Number of transferred embryo Group A | Group B |value Number of grade I embryo Group A | Group B |value
1 embryo, n (%) Long agonist | 56 (31.6) | 18(28.1) | 0.60 1 Grade [ embryo, | Long agonist | 208 (37.1) | 86 (35.8) | 0.75

Antagonist 92(33.6) | 60(32.1) |0.73 n (%) Antagonist 162 (32.0) | 88(32.4) | 0.94
2 embryos, n (%) | Long agonist | 63 (36.2) | 18 (31.0) | 0.47 2 Grade I embryos, | Long agonist | 141 (41.2) | 70 (44.9) | 0.49

Antagonist | 67 (30.2) | 46 (36.5) | 0.22 n (%) Antagonist | 49 (35.3) | 20 (39.2) | 0.61
3 or more Long agonist | 350 (43.9) | 194 (44.5) | 0.84 3ormore grade [ | Long agonist | 120 (48.8) | 74 (45.7) | 0.54
embryos, n (%) Antagonist 71(34.6) | 8(44.4) |0.40 embryos, n (%) Antagonist 19(44.7) | 6(56.8) |0.16
Group A: GnRH agonist+progesterone luteal support, Group B: Progesterone only Group A: GnRH agonist+progesterone luteal support, Group B: Progesterone only
luteal support. luteal support.

live birth rate (27). However, heterogeneity of data were
prominent because of different agents used for luteal phase
support, including various combinations of progesterone,
estradiol, and hCG, among the studies [Tesarik et al. (14): vagi-
nal micronized progesterone+r-hCG (single dose)+estradiol
valerate; Ata et al. (6): Vaginal progesterone gel; Isik et al. (22):
vaginal micronized progesterone +single-dose hCG; Isikoglu et
al. (24): intramuscular progesterone; Razieh et al. (29): intra-
vaginal progesterone; Fuji et al. (30): dydrogesterone+hCG)
(6, 14, 22, 28-30). Therefore, luteal phase support regimens
were not uniform.

Furthermore, in the meta-analysis and in different random-
ized studies, different doses, types and application route, and
repeated doses of GnRHa were used, which would most prob-
ably cause considerable amount of heterogeneity of data and
concerns of data interpretation [Fuji et al. (30): Buserelin 14
days after egg retrieval; Tesarik et al. (14): single-dose triptore-
lin; Ata et al. (6): 0.1 mg single-dose triptorelin; Isik et al. (22):
single-dose 0.5 mg leuprolid; Isikoglu et al. (24): GnRHa 14 days
after egg retrieval; Razieh et al. (29); single-dose 0.1 mg triptore-
lin; Yildiz et al. (25): single or double doses of 1 mg leuprolid].
All the aforementioned heterogeneities preclude drawing firm
conclusions for the beneficial effects of GnRH agonist on
reproductive outcome. Although our data was retrospective,
uniform dose and route of administration of GnRH agonist and
uniform luteal support combination with progesterone made
comparison of the groups more reliable. Because the number
of transferred embryos and Grade [ embryo numbers were dif-
ferent between the groups, we performed subgroup analysis
(Table 4, 5). By these analyses, we aimed to alleviate the con-
founding heterogeneity between the groups with respect to
the number of both transferred embryos and Grade | embryos.
After stratification of cycles, we ended up with the same con-
clusion of absence of beneficial effects of luteal GnRH agonist
addition to progesterone in IVF cycles with respect to preg-
nancy outcome measures (Table 4, 5).

Another remarkable result was the significantly increased mul-
tiple pregnancy rates in antagonist cycles with GnRH agonist
addition. However, this result was not observed in long agonist
cycles with GnRH agonist arm in our study (Table 3). Increase in
multiple pregnancies was observed in the studies of Tesarik et
al. (14), Isik et al. (22), Yildiz et al. (25). It can be speculated that

GnRH agonist addition may increase multiple pregnancy rates
either by direct effect on embryo implantation via GnRH recep-
tors present on the endometrium or by the receptors present on
the embryo. However, any effect of this kind awaits verification
in further studies with selective single embryo transfer cycles.
After initial clinical randomized trials with beneficial effects,
we used GnRH agonist as a luteal adjunct in long agonist and
antagonist stimulation IVF cycles relatively liberally in our IVF
clinic. Absence of anticipated increase in live birth rates led us
to cease routine GnRH agonist addition to progesterone in our
clinic. Therefore, we reached the highest numbers of GnRH
agonist administered cycles. Although retrospective in nature,
this study constitutes the largest study on the effect of GnRH
agonist addition to luteal support in IVF cycles. Predetermined
fixed dose of GnRH agonist administration and standard luteal
phase support with progesterone strengthen our data for more
uniform analysis. However, there are limitations to our analysis:
retrospective nature and uncontrollable patient and cycle char-
acteristics preclude drawing firm conclusions. Although we
tried to eliminate many confounding variables with strict inclu-
sion criteria, there are still some other factors such as longevity
of study with different culture mediums and different infertility
reasons that may affect pregnancy outcome measures.
Although there are considerable studies on literature, beneficial
effects on pregnancy outcome measures were highly blurred
by the lack of uniform administration of GnRH agonist in regard
to effective dose, administration period, and absence of ideal
combination with which GnRH agonist combines with other
luteal phase supporting agent or agents (i.e., progesterone,
estradiol, hCG).

In conclusion, our study failed to demonstrate any benefit of
addition of single 0.1 mg dose of luteal GnRH analog (triptore-
lin) to the routine luteal phase support with progesterone in
IVF cycles on live birth rates. The mechanisms of actions and
the ideal dose, administration route, and time interval of GnRH
agonist administration in the luteal phase support remain large-
ly undetermined. Presumptive beneficial effect, if any, may only
be uncovered after carefully designed preclinical studies and
well-designed randomized clinical studies with different dose
regimens and administration routes. In the light of current lit-
erature and our findings, routine administration of single-dose
GnRH agonist as a beneficial luteal phase adjunct in IVF cycles



J Turk Ger Gynecol Assoc 2015; 16: 96-101

cannot be recommended until after future randomized studies
prove the beneficial effects.

Ethics Committee Approval: Ethics committee approval was
received for this study from the ethics committee of Baskent
University (project number: KA 12/57).

Informed Consent: N/A
Peer-review: Externally peer-reviewed.

Author Contributions: Concept - E.S., E.B.K.; Design - E.BK,
E.S., S.Y.S.; Supervision - E.BK., B.H.; Resource - E.§., E.B.K;
Materials - E.S., G.C., T.C.; Data Collection &/or Processing - E.S.,
PC.A., B.H.; Analysis &/or Interpretation E.S., E.BK., S.Y.S., G.C.;
Literature Search - E.S., S.Y.S., B.H; Writing - E.S., $.Y.S., G.C.;
Critical Reviews - E.B.K., S.Y.S., G.C., PC.A.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study has
received no financial support.

References

1. DilLuigi AJ, Nulsen JC. Effects of gonadotropin-releasing hormone
agonists and antagonists on luteal function. Curr Opin Obstet
Gynecol 2007; 19: 258-65. [CrossRef]

2. Macklon NS, Fauser BC. Impact of ovarian hyperstimulation on the
luteal phase. J Reprod Fertil Suppl 2000; 55: 101-8.

3. Kolibianakis EM, Albano C, Kahn J, Camus M, Tournaye H, Van
Steirteghem AC, Devroey P. Exposure to high levels of luteinizing
hormone and estradiol in the early follicular phase of gonadotropin-
releasing hormone antagonist cycles is associated with a reduced
chance of pregnancy. Fertil Steril 2003; 79: 873-80. [CrossRef]

4.  Tavaniotou A, Smitz J, Bourgain C, Devroey P. Ovulation induction
disrupts luteal phase function. Ann N Y Acad Sci 2001; 943: 55-63.
[CrossRef]

5. Tavaniotou A, Albano C, Smitz J, Devroey P. Impact of ovarian
stimulation on corpus luteum function and embryonic implanta-
tion. J Reprod Immunol 2002; 55: 123-30. [CrossRef]

6. Ata B, Yakin K, Balaban B, Urman B. GnRH agonist protocol admin-
istration in the luteal phase in ICSI-ET cycles stimulated with the
long GnRH agonist protocol: a randomized, controlled double
blind study. Hum Reprod 2008; 23: 668-73. [CrossRef]

7. Pritts EA, Atwood AK. Luteal phase support in infertility treatment: a
meta-analysis of the randomized trials. Hum Reprod 2002; 17: 2287-99.
[CrossRef]

8.  Fauser BC, Devroey P. Reproductive biology and IVF: ovarian stimu-
lation and luteal phase consequences. Trends Endocrinol Metab
2003; 14: 236-42. [CrossRef]

9. Munoz E, Taboas E, Portela S, Aguilar J, Fernandez [, Munoz L,
Bosch E. Treatment of luteal phase defects in assisted reproduc-
tion. Curr Drug Targets 2013; 14: 832-42. [CrossRef]

10. Aboulghar M. Luteal support in reproduction: when, what and
how? Curr Opin Obstet Gynecol 2009; 21: 279-84. [CrossRef]

11. Hubayter ZR, Muasher SJ. Luteal supplementation in in vitro fertilization:
more questions than answers. Fertil Steril 2008; 89: 749-58. [CrossRef]

12. vander Linden M, Buckingham K, Farquhar C, Kremer JA, Metwally
M. Luteal phase support for assisted reproduction cycles. Cochrane
Database Syst Rev 2011; CD009154.

13. Pirard C, Donnez J, Loumaye E. GnRH agonist as luteal phase sup-
port in assisted reproduction technique cycles: results of a pilot
study. Hum Reprod 2006; 21: 1894-900. [CrossRef]

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Simgek et al.
Luteal phase support by GnRH agonist in IVF 1 01

Tesarik J, Hazout A, Mendoza-Tesarik R, Mendoza N, Mendoza
C. Beneficial effect of luteal-phase GnRH agonist administration
on embryo implantation after ICSI in both GnRH agonist- and
antagonist-treated ovarian stimulation cycles. Hum Reprod 2006;
21: 2572-9. [CrossRef]

Skarin G, Nillius SJ, Wide L. Failure to induce early abortion by
huge doses of a superactive LRH agonist in women. Contraception
1982; 26: 457-63. [CrossRef]

Gartner B, Moreno C, Marinaro A, Remohi J, Simon C, Pellicer A.
Accidental exposure to daily long-acting gonadotrophin-releasing
hormone analogue administration and pregnancy in an in-vitro
fertilization cycle. Hum Reprod 1997; 12: 2557-9. [CrossRef]

Kol S, Lightman A, Hillensjo T, Devroey P, Fauser B, Tarlatzis B, et al.
High doses of gonadotrophin-releasing hormone antagonist in in-
vitro fertilization cycles do not adversely affect the outcome of subse-
quent freeze-thaw cycles. Hum Reprod 1999; 14: 2242-4. [CrossRef]
Golan A, Ron-el R, Herman A, Weinraub Z, Soffer Y, Caspi E.
Fetal outcome following inadvertant administration of long-acting
DTRP6 GnRH microcapsules during pregnancy: a case report. Hum
Reprod 1990; 5: 123-4.

Elefant E, Biour B, Blumberg-Tick J, Roux C, Thomas F.
Administration of a gonadotropin-releasing hormone agonist dur-
ing pregnancy: follow-up of 28 pregnancies exposed to triptoreline.
Fertil Steril 1995; 63: 1111-3.

Pirard C, Donnez J, Loumaye E. GnRH agonist as novel luteal support:
results of a randomized, parallel group, feasibility study using intra-
nasal administration of buserelin. Hum Reprod 2005; 20: 1798-804.
[CrossRef]

Tesarik J, Hazout A, Mendoza C. Enhancement of embryo develop-
mental potential by a single administration of GnRH agonist at the
time of implantation. Hum Reprod 2004; 19: 1176-80. [CrossRef]
Isik AZ, Caglar GS, Sozen E, Akarsu C, Tuncay G, Ozbicer T, Vicdan
K. Single-dose GnRH agonist administration in the luteal phase of
GnRH antagonist cycles: a prospective randomized study. Reprod
Biomed Online 2009; 19: 472-7. [CrossRef]

Ata B, Urman B. Single dose GnRH agonist administration in the
luteal phase of assisted reproduction cycles: is the effect depen-
dent on the type of GnRH analogue used for pituitary suppression?
Reprod Biomed Online 2010; 20: 165-6; author reply 7. [CrossRef]
Isikoglu M, Ozgur K, Oehninger S. Extension of GnRH agonist
through the luteal phase to improve the outcome of intracytoplas-
mic sperm injection. J Reprod Med 2007; 52: 639-44.

Yildiz GA, Sikir YE, Ates C, Aytag R. The addition of gonadotro-
phin releasing hormone agonist to routine luteal phase support
in intracytoplasmic sperm injection and embryo transfer cycles: a
randomized clinical trial. Eur J Obstet Gynecol Reprod Biol 2014;
182: 66-70. [CrossRef]

Oliveira JB, Baruffi R, Petersen CG, Mauri AL, Cavagna M, Franco JG
Jr. Administration of single-dose GnRH agonist in the luteal phase
in ICSI cycles: a meta-analysis. Reprod Biol Endocrinol 2010; 8: 107.
[CrossRef]

Kyrou D, Kolibianakis EM, Fatemi HM, Tarlatzi TB, Devroey P,
Tarlatzis BC. Increased live birth rates with GnRH agonist addition
for luteal support in ICSI/IVF cycles: a systematic review and meta-
analysis. Hum Reprod Update 2011; 17: 734-40. [CrossRef]

Isikoglu M, Ozgur K, Oehninger S. Extension of GnRH agonist
through the luteal phase to improve the outcome of intracytoplas-
mic sperm injection. J Reprod Med 2007; 52: 639-44.

Razieh DF, Maryam AR, Nasim T. Beneficial effect of luteal-
phase gonadotropin-releasing hormone agonist administration on
implantation rate after intracytoplasmic sperm injection. Taiwan J
Obstet Gynecol 2009; 48: 245-8. [CrossRef]

Fujii S, Sato S, Fukui A, Kimura H, Kasai G, Saito Y. Continuous
administration of gonadotrophin-releasing hormone agonist during
the luteal phase in IVF. Hum Reprod 2001; 16: 1671-5. [CrossRef]



102 Original Investigation

Bilateral sacrospinous fixation without hysterectomy:
18-month follow-up

Mehmet Baki Sentiirk’, Hakan Giiraslan’, Yusuf Cakmak? Murat Ekin’
!Clinic of Obstetrics and Gynecology, Bakukoy Dr. Sadi Konutk Training and Research Hospital, Istanbul, Turkey
“Departmernt of Obstetrics and Gynecology, Batfiman State Hospital, Batrman, Turkey

Objective: The aim of this study was to evaluate the results of bilateral sacrospinous fixation (SSF), which was performed with surgical mesh
interposition and bilateral vaginal repair.

Material and Methods: Twenty-two patients underwent SSF between 2010 and 2012, and the results were evaluated retrospectively. The re-
sults at preoperative and postoperative 6", 12", and 18" months of the pelvic organ prolapse quantification system (POP-Q) and the Pelvic Organ
Prolapse/Urinary Incontinence Sexual Questionnaire-12 (PISQ-12) were compared using Friedman and Wilcoxon Signed Ranks tests. Values of
p<0.05 and <0.01 were considered statistically significant.

Results: According to the POP-Q, significant healing was observed on all vaginal vault points (p=0.001), and no prolapse was observed until
the 18-month follow-up stage. There were also prominent patients who felt satisfactory with respect to their sexual life according to PISQ-12
(p=0.001).

Conclusion: This technique appears to provide an adequate clinical resolution, and it may be the primary surgical option for women with

pelvic organ prolapse. (J Turk Ger Gynecol Assoc 2015; 16: 102-6)
Keywords: Pelvic organ prolapse, surgical mesh, vaginal vault
Received: 29 December, 2014 Accepted: 08 March, 2015

Introduction

Pelvic organ prolapse (POP) is a common condition in wom-
en; the incidence increases during the post-menopausal pe-
riod (1, 2). In POP, the bladder, uterus, and bowel can bulge
into the vagina (3). Although this is not a life-threatening con-
dition, it causes urinary and anal incontinence, pelvic discom-
fort, and discomfort during sexual intercourse, which nega-
tively affects the quality of life (3).

The spontaneous recovery of POP is not possible. Treatment in-
cludes surgical and nonsurgical options. Surgery is an effective
treatment. Nonsurgical treatment options (including behavior-
al therapy with pelvic floor muscle training and pessaries) are
preferred for poor surgical candidates (4, 5). The goal of sur-
gery is to increase the quality of life, restore the anatomy and
functional status, and prevent the development of recurrent
prolapse. Physicians must consider potential complications,
de novo symptoms that may arise after anatomy is restored,
and ultimately choose a procedure that is most appropriate for
an individual patient (6). Apical support is the most important
point for successful surgery (7, 8). Abdominal sacrocolpopexy
(ASC) and vaginal sacrospinous fixation (SSF) offer a long-term
efficiency of 78%-100% and 73%-97%, respectively, in provid-
ing apical support (9). The advantage of SSF is that it does not
require laparotomy and general anesthesia, the procedure is
cost-effective, and early discharge is possible (10, 11).

In the present study, bilateral SSF with surgical mesh (Pro-
len®; Ethicon, Norderstedt, Germany) was applied to 22 pa-
tients with POP of stages 2-4, and the results were compared
by retrospective examination of the outcomes at the preop-
erative stage and at 18 months postoperatively.

Material and Methods

A total of 22 women with POP of stages 2-4 underwent bilat-
eral SSF with surgical mesh (Prolen®; Ethicon, Norderstedt,
Germany) interposition and concurrent bilateral vaginal re-
pair, with transobturator tape (TOT) procedure if urinary in-
continence was present, in Batman State Hospital department
of Obstetrics and Gynecology between 02.2011 and 08.2012.
There is no urodynamics unit in this clinic. Hence, we evalu-
ated all the patients by using the stress test before and after
reduction of the prolapsed part. The inclusion criteria were
grade 2 or more symptomatic apical prolapse. Women with
prolapse and indications of hysterectomy were excluded.
Patients who cannot receive general or regional anesthesia
were also excluded. All patients were informed about the
surgical procedure and the consent form was signed. None
of the patients underwent hysterectomy. In the preoperative
period, all patients were examined according to the pelvic
organ prolapse quantification system (POP-Q), and Pelvic Or-
gan Prolapse/Urinary Incontinence Sexual Questionnaire-12
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(PISQ-12) forms were completed. In addition, all patients were
evaluated with Pap smear, and transvaginal ultrasonography
was performed to evaluate endometrial thickness in postmeno-
pausal patients. The operation time and the intraoperative and
postoperative complications were recorded. All patients were
re-examined according to the POP-Q system, and PISQ-12 forms
were completed at 6, 12, and 18 months postoperatively (12).
Treatment failure was defined as the presence of more than
stage 1 prolapse. All surgeries were conducted under spinal
anesthesia by a single surgeon experienced in pelvic floor sur-
gery. Foley catheter was removed 6h after surgery. Postvoiding
residual volume was evaluated by the Foley catheter, and PVR
of less than 50 ml is considered to constitute adequate bladder
emptying (13). Postvoidal residual volume was evaluated only
in patients with stress urinary incontinence. All patients were
discharged from the hospital on postoperative day 2. There was
no necessary approval of the local ethic community because of
the retrospective design of the study.

The procedure was initiated with saline infusion from the pos-
terior vaginal wall towards the ischial spine under the muco-
sa. After the initial midline incision was made on the posterior
vaginal wall, digital blunt dissection of the coccygeus muscle
was performed to access the sacrospinous ligament. The adi-
pose tissue overlying the coccygeus muscle was removed to
completely expose the sacrospinous ligament. A polypropyl-
ene suture (Prolen®; Ethicon, Norderstedt, Germany) (no:1)
was bilaterally placed on the sacrospinous ligament. The tips
of the 5x1.5 cm polypropylene mesh (Prolen®; Ethicon, Nor-
derstedt, Germany) were suspended over this suture. The
mid-point of the mesh was attached to the mid-section of
the posterior surface of the cervix with three stitches using
polypropylene no:1 sutures (Prolen®; Ethicon, Norderstedt,
Germany) (Figure 1). Then, saline was infused laterally under
the anterior vaginal wall. After midline incision, the dissection
was extended laterally and the fascia of the obturator inter-
nus muscle was identified. The endopelvic fascia underlying
the bladder was exposed, and midline fascial defects were
repaired primarily using polypropylene no:0 sutures (Prolen®;
Ethicon, Norderstedt, Germany). Four or five stitches were bi-
laterally placed on the obturator internus fascia using poly-
propylene no:1 sutures (Prolen®; Ethicon, Norderstedt, Ger-
many). The other tip of the suture was placed on the opposing
intact endopelvic fascia. The posterior edge of the endopelvic
fascia was sutured with two or three nonabsorbable sutures
(Prolen®; Ethicon, Norderstedt, Germany). Paravaginal sup-
port was completed after the placement of the sutures. Then,
bilateral SSL sutures were placed while controlling the mesh
tension with a finger placed in the rectum. The posterior vagi-
nal wall was closed and the perineal body was elevated. All
patients were administered vaginal estrogen therapy for 1
month postoperatively.

Statistical analysis

The statistical analyses were performed using the Number
Cruncher Statistical System (NCSS) 2007 and the Power Analy-
sis and Sample Size 2008 statistical software (PASS Inc., Utah,
USA). The Friedman test was used to compare preoperative and
postoperative POP-Q examination findings and PISQ-12 results,
and the Wilcoxon Signed Ranks test was used in the analysis of
PISQ-12 results in the postoperative period. The level of statis-
tical significance was set at p<0.01 and p<0.05. The post-hoc

Sentiirk et al.
Modified sacrospinous fixation 1 03

4 '.}_fQ(_l’OSP;r\OLLS

[Ej ament
Figure 1. Surgery scheme
POP-Q

2.250 ;

0.000 1

(2.250) -

(4.500)

(6.750)

(9.000) * +

Preop 6" month 12" month 18" month
# Point of Aa #@ Point of Ba Point of C 4 Pointof D # Point of Ap # Point of Bp

Figure 2. Changes in POP-Q examination
POP-Q: pelvic organ prolapse quantification system

Table 1. Classification of the patients according to disease
status

n %
Complaint Palpable mass 10 45.5
Multiple complaints* 12 54.5
Prolapse Stage | Stage 2 3 13.6
Stage 3 12 54.6
Stage 4 7 31.8
SuI No 19 86.4
Yes 3 13.6
Range Mean (SD)
Age (years) 24-70 38.8+13.9
Parity 2-9 5.6+2.27

*Palpable mass+difficulty in defecation+painful sexual intercourse; discomfort

SUI: Stress urinary incontinence; SD: standard deviation

power analysis was performed with the study data using the
G*Power (Version 3.1.7) program.

Results

The age of the patients was between 24 and 70 years with
the mean of 38.8+13.9 years. Complaints, stages of prolapse,
and presence of stress urinary incontinence are presented in
Table 1. All patients underwent bilateral SSF with surgical mesh
(Prolen®; Ethicon, Norderstedt, Germany) interposition and bi-
lateral paravaginal support, and three of the patients (13.6%) also
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Table 2. The comparison of the prolapsed points before the operation and at 6, 12, and 18 months postoperatively

Preoperative 6 Months 12 Months 18 Months
n=22 Mean=SD Mean*=SD Mean*SD Mean*SD p
Aa Point 1.69+0.62 -3.68+0.43 -3.46+0.89 -3.58+0.41 0.001*
Ba Point 1.25%+2.23 -3.85%0.41 -3.74=0.59 -3.85+0.39 0.001*
C Point 0.85+3.03 -7.35x0.41 -7.27+0.38 -7.26=0.36 0.001*
D Point 0.07+2.79 -8.20+0.31 -8.16+0.36 -8.13+0.37 0.001%*
Ap Point 0.22+1.49 -4.10+1.09 -3.86+0.37 -3.85+0.36 0.001*
Bp Point 0.05+2.34 -4.10+0.37 -4.07+0.34 -4.07+0.33 0.001*
aFriedman Test, *p<0.01
SD: standard deviation

Table 3. The evaluation of PISQ-12 pain level scores dur-
ing sexual intercourse (Question 5) and avoiding sexual
intercourse (Question 8)

Median
(Min-Max) | Mean=SD | 2p

PISQ 12 Preoperative 1(1-3) 1.35+0.67 | 0.001*
(Question 8) | 6 Months 5(2-5) | 4.65+0.74

12 Months 5 (4-5) 4.95%+0.22

18 Months 5(5-5) 5.00+0.00
PISQ 12 Preoperative | 2 (1-3) 1.75+0.64 | 0.001*
(Question 5) | 6 Months 4(35) | 3.90£0.55

12 Months 4 (2-5) 4.10%x0.72

18 Months 5(3-5) 4.65x0.59
aFriedman Test *p<0.01
PISQ-12: Pelvic organ prolapse/urinary incontinence sexual questionnaire-12;
SD: standard deviation

Table 4. The comparison of the cases with respect to PISQ-
12 scores in the preoperative period and at 6, 12, and 18
months postoperatively

n=20 Min-Max | Median | Mean+SD | p
PISQ-12| Preoperatives® |  30/43 40.5 | 39.50=3.41|0.001*
6 Monthsd 38/46 43.0 |43.10=1.94
12 MonthsBf 41/46 430 |43.55x1.57
18 Months®f 41/46 43.0 |4295=1.15

*Repeated Measures Test where p<0.01, Wilcoxon Signed Rank tests were used for
the paired comparisons, and capital letters were used where p<0.01, p values were
A:0.001, B: 0.001, C: 0.001, d: 0.216, e: 0.748, f: 0.110

PISQ-12: Pelvic organ prolapse/urinary incontinence sexual questionnaire-12; SD:
standard deviation

underwent the TOT procedure. The mean operation time was
43+10 min (min-max: 32-67). There was no excessive bleeding
or injury to the neighboring organs. Only one patient (4.5%) did
not pass a stool in the postoperative period. This patient was
administered laxatives on the 2™ day, which failed to provide
any relief. Therefore, the patient underwent a repeat surgery
on postoperative day 5, during which the mesh was separated
in half and two pieces were placed lateral to the midline. This
relieved the rectal pressure while maintaining apical support.

The comparison of preoperative and postoperative POP-Q re-
sults at 6, 12, and 18 months revealed strong significant differ-
ences for points Aa, Ba, C, D, Ap, and Bp (p=0.001). Accord-
ing to the POP-Q system, the recovery of the apical point and
vaginal wall is remarkable in the postoperative period (Table 2,
Figure 2).

In comparison to preoperative values, the rate of painful sexual
intercourse and avoiding sexual intercourse because of vaginal
bulging were significantly lower at 6, 12, and 18 months postop-
eratively (p=0.001) (Table 3).

The evaluation of the total PISQ-12 scores revealed significant
improvement in the symptoms of the patients compared to the
preoperative scores (p=0.001). There was no significant dif-
ference between postoperative PISQ-12 scores at 6, 12, and 18
months (p>0.05) (Table 4).

If forces are between 99.6% and 100%, a=0.05 level in the POP-
Q scale up the six points of the effect size of 0.80-4.90; with the
study group consisted of 22 patients.

Discussion

This present study demonstrated that vaginal bilateral SSF with
mesh established adequate pelvic support for genital organ pro-
lapse until 18 months. If SSF is performed bilaterally, vaginal axis
may be more close to the original anatomic position. This can
satisfactorily improve the patients’ sexual life.

Unilateral SSF has been recommended for the treatment of
vaginal vault defects. Unilateral SSF appears satisfactory, with a
low recurrence rate, but is associated with the anatomical dis-
tortion of the vagina and the rectum that may alter both sexu-
ality and bowel function (11, 14). Furthermore, some authors
hypothesize that the higher POP recurrence and dyspareunia
rates after unilateral SSF may be due to a posterior deviation
of the vaginal axis and a tensioned repair with surgeons using
permanent sutures during a unilateral SSF (15, 16). Because of
these reasons, some authors recommend bilateral SSF, and a
few studies including small number of patients have focused
on anatomical and functional results after bilateral SSF (17-21).
David Montefiore et al. (17) reported that bilateral SSF using
non-absorbable sutures increased optimal anatomical results
(94.3% objective and 93% subjective cure) and quality of life. In
another study, bilateral SSF has been performed with a synthet-
ic mesh in 10 women. Anatomical results of these 10 women
were compared with nulliparous women using magnetic reso-
nance imaging (MRI). A study showed that MRI measurements
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of the distance between the vaginal apex and bony pelvic land-
marks and the ischial spines were similar to the measurements
in nulliparous women with normal support (18). This study is
important because their technique is similar to our technique.
Unfortunately, we did not evaluate the anatomical results by
MRI or other radiological methods; however, we believe that
the results are similar. On the other hand, we evaluated patients
using the POP-Q system and PISQ-12 form and observed signifi-
cant improvement after surgery (p=0.001).

We did not perform hysterectomy because we believed that pre-
serving the uterus was a factor that influenced the success of the
technique. The uterus itself passively causes prolapse. Although
hysterectomy does not increase the success rate of the proce-
dure, patients who do not undergo hysterectomy have reduced
blood loss, shorter operation time, and a lower rate of complica-
tions (22). According to Petros (23), the uterus is vital to the main-
tenance of pelvic floor structure and functions, and hysterectomy
could pave the way for prolapse by decreasing the blood supply
of the uterosacral and cardinal ligaments. Furthermore, the pres-
ence of the cervix is important for the continuity of the cervical
ring; however, we believe that setting the distal point on the cer-
vix instead of the vaginal mucosa may increase the efficiency of
SSF. More sutures can be placed through more durable tissue in
the cervix. If sutures are placed in the mucosa, there are higher
chances of ruptures, and it is not possible to place multiple su-
tures. Therefore, none of the patients in the present study under-
went hysterectomy and none developed recurrence during their
follow-up period of 18 months (p=0.001).

The complications of SSF are rare. A review that evaluated 22
studies encompassing 1229 SSF operations reported life-threat-
ening bleeding from the sacral or pudendal vascular structures
in only three patients (0.2%) (11). However, dyspareunia can
pose an important problem after vaginal surgery. The studies
have reported a de novo dyspareunia rate of 3.2% after SSF (24).
In a study by Hefni et al. (25), only two patients (1%) had de
novo dyspareunia because of vaginal stenosis that developed in
relation to perineorrhaphy. Similarly, Holley et al. (26) attributed
dyspareunia to vaginal stenosis. In the present study, fixation of
the mesh to the cervix instead of the vaginal mucosa and leav-
ing the vaginal mucosa in place may have reduced the likeli-
hood of dyspareunia. Local estrogen also may have contributed
to this result. Two patients did not have sexual intercourse at all
in the preoperative and postoperative period. The other patients
reported significant improvement in Question 5 of the PISQ-12
form at 6, 12, and 18 months postoperatively compared to pre-
operative scores (p=0.001). Another complication with respect
to mesh is exposure and erosion. Although there was no erosion
or exposure in the present study, Halaska et al. (27) reported
that these rates are 20.8% and 37.5%, respectively. They treated
these complications by surgical resection and local estrogen
therapy. Halaska et al. (27) also used local estrogen for all the
patients who underwent vaginal bilateral SSF with mesh. We
have concern regarding our patients’ comprehension regarding
vaginal hygiene. Hence, we used local estrogen until 1 month to
contribute to mucosal healing.

The rate of de novo cystocele ranges from 5.8% to 21.3% after
construction of apical support (28). Cystocele reportedly de-
velops because of a shift in intra-abdominal pressure from the
reinforced posterior compartment to the anterior compartment
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(29). Simultaneous reinforcement of the anterior compartment
or total repair of the prolapse may reduce the development of
de novo defects. Brubaker et al. (30) reported that Burch col-
posuspension performed simultaneously with ASC reduced
the development of stress urinary incontinence (SUI). Similar-
ly, Sivaslioglu et al. (31) added Burch colposuspension to ASC
because of the same reasons. In the present study, all patients
underwent bilateral paravaginal support and primary repair if
a midline fascial defect was present, and none of the patients
developed a defect during a follow-up period of 18 months.
The anal functions may be affected after SSF. The pudendal
nerve may be injured, which negatively affects the functions
of the anal sphincter. In one study, 14 out of 200 cases devel-
oped de novo anal incontinence (32). In a study conducted by
Vierhout et al. (33), one patient with stage 2 prolapse who un-
derwent mesh repair of the posterior wall developed functional
obstruction; the mesh was loosened because the patient did
not respond to laxatives. The author suggested that sclerosis de-
veloped by the mesh on the rectum blocked rectal movement.
In the present study, the tension of the mesh was tested with
rectal examination before placing the mesh sutures. Nonethe-
less, one patient who did not respond to laxatives developed
functional obstruction. In this patient, the mesh was not totally
removed but rather cut from the midline in half. The two edges
of the mesh were placed more laterally to re-establish apical
support. During the follow-up period, the patient did not experi-
ence a recurrence of constipation.

The anatomic restoration is profoundly important in pelvic re-
constructive surgery. MRI studies showed that ASC produces a
vaginal axis closer to the original anatomic position than SSF (34).
One study compared the outcomes of SSF, ASC, and posterior
intra-vaginal sling (PIVS) using MRI to evaluate the vaginal axis
and reported that PIVS produced the best outcomes and SSF pro-
duced the worst outcomes (15). However, this study only evalu-
ated sagittal images, and no data was obtained regarding the dif-
ference in lateral deviation between ASC and PIVS because of
the absence of coronal images. However, one important study
was conducted by Nicolau-Toulouse et al. (18) Their technique
is same as our technique, except for the use of capio suture cap-
ture device. Bilateral sacrospinous fixation was conducted in 10
patients. After bilateral sacrospinous fixation, these 10 patients
were compared with 11 nulliparous women by MRI in three-di-
mensional planes. The average distance between vaginal apex
and ischial spine was similar in sagittal, coronal, and axial planes.
The most important limitation of the present study was the lack
of a control group comprising patients who underwent PIVS or
ASC. Another limitation was less patients, which did not allow
evaluation of the complications. Nevertheless, the study con-
tained a sufficient number of cases to suggest the efficiency of
the operation. The fact that all patients were operated on by the
same surgeon is another strength of the present study.

The present study presents a modified technique in prolapse
surgery. The SSF procedure can produce a vaginal axis that is
closest to the original anatomic position if it is performed bilat-
erally with surgical mesh interposition. If the procedure is per-
formed without hysterectomy, durable and multiple sutures can
be placed on the distal point, which increases the efficiency of
the operation. Considering the costs and complications of ab-
dominal surgery, this method may be the primary surgical op-
tion for women with pelvic organ prolapse.



Sentiirk et al.

1 06 Modified sacrospinous fixation

Ethics Committee Approval: N/A

Informed Consent: Written informed consent was obtained
from patients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - M.B.S.; Design - M.B.S.;
Supervision - M.E.; Resource - M.B.S., Y.C.; Materials - M.B.S.,
Y.C.; Data Collection & /or Processing - Y.C.; M.B.S.; Analysis & /
or Interpretation - H.G.; Literature Search - M.B.S.; H.G.; Writing
- M.B.S.; Critical Reviews - M.E.

Acknowledgements: We want to special thanks the nurses and
workers of operating room in Batman State Hospital.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study has
received no financial support.

References

Swift S, Woodman P, O’Boyle A, Kahn M, Valley M, Bland D, et
al. Pelvic Organ Support Study (POSST): the distribution, clinical
definition, and epidemiologic condition of pelvic organ support
defects. Am J Obstet Gynecol 2005; 192: 795-806. [CrossRef]
Nygaard I, Barber MD, Burgio KL, Kenton K, Meikle S, Schaffer J, et
al. Prevalence of symptomatic pelvic floor disorders in US women.
JAMA 2008; 300: 1311-6. [CrossRef]

Tseng LH, Chen I, Chang SD, Lee CL. Modern role of sacrospinous
ligament fixation for pelvic organ prolapse surgery--a systemic
review. Taiwan J Obstet Gynecol 2013; 52: 311-7. [CrossRef]

Ng CC, Han WH. Comparison of effectiveness of vaginal and
abdominal routes in treating severe uterovaginal or vault prolapse.
Singapore Med J 2004; 45: 475-81.

Tenfelde S, Tell D, Thomas TN, Kenton K. Quality of Life in Women
Who Use Pessaries for Longer Than 12 Months. Female Pelvic Med
Reconstr Surg 2014. [Epub ahead of print]

Klauschie JL, Cornella JL. Surgical treatment of vaginal vault pro-
lapse: a historic summary and review of outcomes. Female Pelvic
Med Reconstr Surg 2012; 18: 10-7. [CrossRef]

Shull BL. Pelvic organ prolapse: anterior, superior, and posterior vaginal
segment defects. Am J Obstet Gynecol. 1999; 181: 6-11. [CrossRef]
Toozs-Hobson P, Boos K, Cardozo L. Management of vaginal vault
prolapse. Br J Obstet Gynaecol 1998; 105: 13-7. [CrossRef]

Morgan DM, Rogers MA, Huebner M, Wei JT, Delancey JO. Heterogeneity
in anatomic outcome of sacrospinous ligament fixation for prolapse: a
systematic review. Obstet Gynecol 2007; 109: 1424-33. [CrossRef]
Holley RL, Varner RE, Gleason BP, Apffel LA, Scott S. Recurrent pel-
vic support defects after sacrospinous ligament fixation for vaginal
vault prolapse. J Am Coll Surg 1995; 180: 444-8.

Sze EH, Karram MM. Transvaginal repair of vault prolapse: a
review. Obstet Gynecol 1997; 89: 466-75. [CrossRef]

Cam C, Sakalli M, Ay P, Cam M, Karateke A. Validation of the
short forms of the incontinence impact questionnaire (1IQ-7) and
the urogenital distress inventory (UDI-6) in a Turkish population.
Neurourology and Urodynamics 2007; 26: 129-133. [CrossRef]

. Tseng LH, Liang CC, Chang YL, Lee SJ, Lloyd LK, Chen CK. Postvoid

residual urine in women with stress incontinence. Neurourol
Urodyn 2008; 27: 48-51. [CrossRef]

David-Montefiore E, Garbin O, Hummel M, Nisand I. Sacro-spinous
ligament fixation peri operative complications in 195 cases: visual
approach versus digital approach of the sacro-spinous ligament.
Eur J Obstet Gynecol Reprod Biol 2004; 116: 71-8. [CrossRef]

Rane A, Lim YN, Whithey J, Muller R. Magnetic resonance imag-
ing findings following three different vaginal vault prolapse repair

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

J Turk Ger Gynecol Assoc 2015; 16: 102-6

procedures: a randomized repair study. Aust N Z J Obstet Gynaecol
2004; 44: 135-9. [CrossRef]

Sze EHM, Meranus N, Kohli JR, Miklos JR, Karram MM. Vaginal con-
figuration on MRI after abdominal sacrocolpopexy and sacrospi-
nous ligament suspension. Int Urogynecol J Pelvic Floor Dysfunct
2001; 12: 375-80. [CrossRef]

David-Montefiore E, Barranger E, Dubernard G, Nizard V, Antoine
JM, Darai E. Functional results and quality-of-life after bilateral
sacrospinous ligament fixation for genital prolapse. Eur J Obstet
Gynecol Reprod Biol 2007; 132: 209-13. [CrossRef]
Nicolau-Toulouse V, Tiwari P, Lee T, Cundiff GW, Geoffrion R. Does
bilateral sacrospinous fixation with synthetic mesh recreate nul-
liparous pelvic anatomy? An MRI evaluation. Female Pelvic Med
Reconstr Surg 2014; 20: 222-7. [CrossRef]

Febrbraro W, Beucher G, Von Theobald P, Hamel P, Barjot P, Heisert
M, Levy G. Feasibility of blateral sacrospinous ligament suspension
with a stapler. Prospective studies with the 34 first cases. J Gynecol
Obstet Biol Reprod 1996; 26: 815-21.

Pohl JF, Frattarelli JL. Bilateral transvaginal sacrospinous colpo-
pexy: preliminary experience. Am J Obstet Gynecol 1997; 177:
1356-61. [CrossRef]

Shetty SD, Kirkemo AK. Bilateral bone anchor vaginal vault suspen-
sion: an initial report of a new technique. Tech Urol 1997; 3: 1-5.
Hefni M, El-Toucky T. Uterine prolapse in young women. Best Pract
Res Clin Obstet Gynaecol 2011; 25: 157-65. [CrossRef]

Petros P. Influence of hysterctomy on pelvic floor disfunction.
Lancet 2000; 356: 1275. [CrossRef]

Aigmueller T, Riss P, Dungl A, Bauer H. Long-term follow-up after
vaginal sacrospinous fixation: patient satisfaction, anatomical
results and quality of life. Int Urogynecol J Pelvic Floor Dysfunct
2008; 19: 965-9. [CrossRef]

Hefni MA, El-Toukhy TA. Long-term outcome of vaginal sacrospi-
nous colpopexy for marked uterovaginal and vault prolapse. Eur J
Obstet Gynecol Reprod Biol 2006; 127: 257-63. [CrossRef]

Holley RL, Varner RE, Gleason BP, Apffel LA, Scott S. Sexual func-
tion after sacrospinous ligament fixation for vaginal vault prolapse.
J Reprod Med 1996; 41: 355-8.

Halaska M, Maxova K, Sottner O, Svabik K, Mlcoch M, Kolarik D,
et al. A multicenter, randomized, prospective, controlled study
comparing sacrospinous fixation and transvaginal mesh in the
treatment of posthysterectomy vaginal vault prolapse. Am J Obstet
Gynecol 2012; 207: 301.e1-7. [CrossRef]

Petri E, Ashok K. Sacrospinous vaginal fixation--current status. Acta
Obstet Gynecol Scand 2011; 90: 429-36. [CrossRef]

Cosma S, Preti M, Mitidieri M, Petruzzelli P, Possavino F, Menato G.
Posterior intravaginal slingplasty: efficacy and complications in a con-
tinuous series of 118 cases. Int Urogynecol J 2011; 22: 611-9. [CrossRef]
Brubaker L, Nygaard I, Richter HE, Visco A, Weber AM, Cundiff GW,
et al. Two-year outcomes after sacrocolpopexy with and without
burch to prevent stress urinary incontinence. Obstet Gynecol 2008;
112: 49-55. [CrossRef]

Sivaslioglu AA, Ilhan TT, Aydogmus S, Uzun M, Dolen 1. The com-
parison of the anatomical and symptomatic outcomes of sacro-
colpopexy and posterior intravaginal slingoplasty. Int Urogynecol J
2011; 22: 1363-8. [CrossRef]

Lovatsis D, Drutz HP. Safety and efficacy of sacrospinous vault
suspension. Int Urogynecol J Pelvic Floor Dysfunct 2002; 13:
308-13. [CrossRef]

Vierhout ME, Withagen MI, Fiitterer JJ. Rectal obstruction after
a vaginal posterior compartment polypropylene mesh fixed to
the sacrospinous ligaments. Int Urogynecol J 2011; 22: 1035-7.
[CrossRef]

Sze EH, Meranus J, Kohli N, Miklos JR, Karram MM. Vaginal config-
uration on MRI after abdominal sacrocolpopexy and sacrospinous
ligament suspension. Int Urogynecol J Pelvic Floor Dysfunct 2001;
12: 375-9; discussion 379-80. [CrossRef]



Review

107

PARP inhibitors and more
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Polyadenosine diphosphate (ADP) ribose polymerase (PARP) lends a panoramic view to the inner mystery of protection of integrity of deoxy-
ribonucleic acid (DNA) in a cell genome. They are a balancing part of an even more dynamic equilibrium of normalcy against daily assaults.
PARP finds its companion candidates in other tumor suppressors, with the most prominent and glaring one being breast cancer (BRCA) 1 and
2. The strength of both is split by PARP inhibitors, inculcating the synthetic lethality of tumor cell, which is now in the market for ovarian cancer
treatment. There are many reasons for the resistance of such inhibitors, which are now becoming clinically important. These are seen along
with other damage repair approaches. (J Turk Ger Gynecol Assoc 2015; 16: 107-10)
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Introduction

The history of polyadenosine diphosphate (ADP) ribose
polymerase (PARP) invention is fascinating. Japanese did
equally well when a French group (1) discovered in an
experiment of kidney cortical nuclei that more phosphate is
absorbed from nicotine adenine dinucleotide (NAD). This gives
rise to branched poly’s of ADP ribose, which not only could
anchor on the single stand defects of DNA but could also bring
the other players of single strand repair to the field. X-ray repair
cross-complementing protein 1 (XRCC1) and other proteins are
such players. The initiation of repair is a little confusing activity
of the protein enzyme PARPs, which has its 17 types working
mainly through types 1 and 2. Inflammation, chemical, and
radiation injury are the least known about that activity. They
have the onus to manage about ten thousand single strand
breaks (SSB’s) of a mixed etiology per day. In the presence of
inhibitors, PARP cannot prevent stand breaks, instead SSB’s
pile up at fork to cause double strand breaks (DSB). This
DSB is historically managed by breast cancer (BRCA) 1 in
female breasts and in male breasts, particularly with tumor
suppressor twin BRCA 2. They repair DSB, but being mutated
congregates huge load of unrepaired DSB causing “synthetic
lethality” of cancer cell. (2-4). These inhibitors will even be
tried now in related tumors with BRCAness (5). BRCAness is
a behavior of certain tumors, such as some non BRCA ovarian
cancer and triple negative breast cancer. “BRCAness” traits
in some sporadic cancers are similar to either BRCAl- or
BRCA2-mutation carriers. They have 396 well appearances
reciprocating those of BRCA negatives.

In the pharmaceutical industry, the invention of PARP
inhibitor (PARPi) and eventual availability in the market of
first molecule of its kind, such as olaparib, becomes possible
only after very stringent clinical trial. Then, there will be a
question of resistance, which could be as high as more than
seventy percent in refractory group (6). We will take a look at
the progress of the subject in following few paragraphs.

Olaparib

A new era begun in targeted therapy horizon when on 19"
December last year, a first-in-class PARP inhibitor drug
olaparib was approved in the United States for the treatment
of advanced ovarian cancer patients with BRCA mutations
who have had three or more lines of chemotherapy. It may be
noted that in the early part of 2014, Oncologic Drugs Advisory
Committee (ODAC) of the US Food and Drug Administration
(FDA) voted against the approval of olaparib. This is not very
surprising because the trial that the company placed before
the committee was a placebo-controlled trial in 136 patients
with platinum-sensitive ovarian cancer (7). Olaparib as a
maintenance therapy in relapsed ovarian cancer did not fare
well. Clinical Trials.gov, number NCT00753545. Hence, the
committee defeated the proposal by an 11 to 2 vote.

On the basis of data from the same placebo-controlled
trial in 136 patients with platinum-sensitive ovarian cancer,
a second interim analysis (8) of overall survival and a
retrospective, preplanned analysis of data by BRCA mutation
status company found support of the hypothesis that patients
with platinum-sensitive recurrent serous ovarian cancer with
a BRCA mutation have the greatest likelihood of benefiting
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Figure 1. Different PARP inhibitors

from olaparib treatment (8). It is rather astonishing that FDA
gave this compound an accelerated approval in December 19™,
2014 after an expedited review process over the same trial on
the basis of second interim analysis.

On the other hand, a diagnostic company announced approval
from the U.S. FDA on the same day for their BRACAnalysis CDx
diagnostic kit to be used as the only companion diagnostic in
conjunction with olaparib. BRACAnalysis CDx is this company’s
first FDA-approved companion diagnostic for use with a novel
PARP inhibitor. It is a highly accurate molecular companion di-
agnostic test that identifies deleterious or suspected deleterious
mutations in BRCA1 and BRCA2 genes using DNA obtained from
a blood sample. Olaparib was approved for a similar indication
in the European Union just only a day earlier than done by USF-
DA after a recommendation for approval obtained in October
from the European Medicines Agency.

Breast cancer, which is associated with lesser percentage of
such mutation (10% against 15%), is reasonably in the pipe-
line as a trial of this cancer is in phase Il and is under way
(NCT00516724, NCT01445418)

Nicotinamide, iniparib, and other PARPi

However, if we see nicotinamide as a primary inhibitor, dif-
ferent basic small molecules and molecules with appropriate
scaffold (Figure 1) have come up as inhibitors of this PARP.
Phthalazinone scaffolding has given rise to olaparib. With oth-
ers in phase II, small molecule iniparib’s tragic attempt and
failure as PARPi teaches us a good lesson worthy of describing.
It has since become a poster child in how not to develop a
drug and also shows how a review article may play a crucial
role in development of a drug. The preclinical experiments are
still very challenging and it is proved by the fact that this small
molecule, which is an 3 iodo 4 nitro derivative of benzamide,
is a nicotinamide derivative. Although it had other mechanism
for being apoptotic to cancer cells, it has no particular PARP
inhibitory property.

Fojo et al. (9) the National Cancer Institute suggested in a com-
mentary that the clinical trial design, which allowed the place-

bo arm to cross over and receive iniparib after their disease had
progressed, may have biased the overall survival data in favor
of iniparib. The drug’s failure would not have been so dramatic
had it not also slowed the pace of research. It led whole PARPi
chapter to disrepute so that people would give up doing PARP
as a whole. This subject’s uniqueness of targeting a weakness
rather than strength had been the center of controversy and
confusion. Thus, further development up to olaparib is believed
to be a paradigm shift to a later easy phase of rapid develop-
ment. We may delve now to a chartable clinical picture in the
context this article aims for.

Resistance

They already tested no less than 89 patients in a retrospective
review of patients with BRCA1/2 mutation carrier ovarian cancer
(PBMCOC) who received chemotherapy following disease
progression on olaparib, administered at 200 mg twice daily
for 1 month or more (10). An increased platinum-to-platinum
interval was associated with an increased OS and likelihood of
response following post-olaparib platinum. Heavily pretreated
PBMCOC that are PARPi resistant retain the potential to respond
to subsequent chemotherapy, including platinum-based agents.
There are currently no other preclinical or clinical data to
support this hypothesis; further work is certainly warranted
in this regard. Therefore, what it leads to is a thorough search
for inhibitor resistance pathways. They are described below
following an order where postulates with more proofs needed
are placed in last.

Decreasing intracellular availability of PARPi

Established molecule, P-glycoprotein 1 (P-gp), has a great
importance in this subject. This acts by decreasing the intra-
cellular availability of PARPi. The P-gp belongs to the ABC
transporter family, which is inhibited by ADP ribose, a product
of catalytic activity of PARP-1 (11). While Rottenberg et al. (12)
elucidated its poly ADP dependence, P-gp inhibitors prevent
the decrease of PARPi in human colorectal carcinoma cell line
(HCT116) (13). This is made even robust with an available bio-
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marker. The monitoring of poly ADP ribosylation and radiation
sensitive gene (Rad51) foci formation as surrogate markers for
PARP activity and homologous recombination (HR), respec-
tively, supported their candidacy for biomarkers of PARP-1i
responses. The multidrug efflux transporters, ATP-binding cas-
sette sub-family G member 2 (ABCG2) (human breast cancer
resistance protein (BCRP)) and ATP-binding cassette sub-family
G member 1 ABCB1 (P-gp, multi drug resistance 1 (MDR1)),
affected the oral availability and brain penetration of PARPi.
Transport could be inhibited by the small-molecule ABCB1
and ABCG2 inhibitors zosuquidar and indole-3-propanoic acid
1.1-dimethylethyl ester (Ko143) (14).

Increased homologous recombination (HR) capacity pathways
53BP1 (also called TP53BP1) is a chromatin-associated factor
that promotes immunoglobulin class switching and DNA DSB
repair by non-homologous end joining. Assessment of 53BP1
is among candidate predictive biomarkers inducing Ataxia
telangiectasia mutated (ATM)-mediated HR. Loss of 53BP1
allowed a partial ATM-dependent HR repair making these cells
resistant to PARPi (15). Here, secondary mutations in BRCA2 is
associated with clinical resistance to a PARPi (16).

Other postulated pathways among increased HR capacity are
overexpression of BRCA via downregulation of a microRNA
(miR-182) or PARP-1, increased activity of RAD51, and altered
non-homologous end joining (NHEJ) capacity with a decrease
in NHEJ capacity could increase their resistance to PARPi, as
shown in BRCA 2-deficient cells by inhibition or downregula-
tion of Ku80, a protein encoded by the XRCC5 gene, Artemis, or
DNA-dependent protein kinase (DNA-PK) (17).

Reverse mutation of BRCA

Except above two, there is a third prominent and more “counting”
routes for such possible inhibitions. It is a reverse mutation
of BRCA prompting power for repair once again. For BRCA2,
reverse mutation was in part due to the intragenic deletion of the
€.6174delT mutation and restoration of the open reading frame
(18-20) and for BRCAL, it is hypomorphic mutation (21).

Decreased levels or activity of PARP-1

Decreased levels or activity of PARP-1 is another one at hand
though it is difficult at this moment to rationalize the link
between cytoplasmic PARP-1 and resistance to PARPi.

Manipulation of other damage repair pathways

Whereas breakthrough researches in sub-pathaway battery of
PARP inhibitor resistance may prove to be lucrative addendum
to this PARP theory, even more basic should be other damage
repair pathways manipulation, which may give rise to elemen-
tary vis-a-vis synergistic sister pathways predicted to be acting
with many chemotherapeutic cocktail. We may like to summa-
rize those effectively. A few established links, which have roots
in alternate damage saving power are:

Tumor suppressor gene phosphatase and tensin homolog
(PTEN) has links with many cancers, including 25%-40% of
glioblastomas sensitive to PARP inhibitors with implication in
prostate, colorectal, and endometrial cancers, which also have
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this dysfunction in DNA repair pathways (18). Locating DNA
mismatch repair gene MSH mutation in tumors like heredi-
tary non-polyposis colon cancer could be a key predictor of
methotrexate sensitivity of the tumor. O%methylguanine-DNA
methyltransferase (MGMT) repairs chemical DNA Its mutation
in acute myeloid leukemia makes the cancer responsive to
temozolomide.

Checkpoint proteins hold the cell replication cycle to protect
DNA. Their defects such as p53 and Chkl and Chk2 have
been linked to cancer. Drugs targeted at checkpoint proteins
with radiation can kill the cell by damage build ups of syn-
thetic lethality. A small molecule inhibitor of checkpoint kinases
(Chks) with potential chemosensitizing activity is tried by one
pharma company in combination with gemcitabine in patients
with solid tumors in phase I trial with no results shown yet (22).
Jung-Min Lee of NCI on behalf of another company has a prom-
ising trial on another such inhibitor LY260636, which is already
in phase II (23). With BRCA1/2 mutation associated breast or
ovarian cancer, non-high risk triple negative breast cancer,
and high grade serous ovarian cancer, another phase I study is
ongoing after completing a phase 1 study in participants with
advanced Cancer (24). We are very hopeful about this study.
Enzyme regulators of Chkl and Chk2, the ATM kinase and
another effector kinase, ATR (ataxia-telangiectasia and Rad3-
related) are also targeted. In response to DNA damage, they
initiate a cascade leading to DNA repair. In a preclinical study,
ATM inhibitors KU-60019 radiosensitize GIC-driven tumors with
low expression of TP53 and high expression of PI3K (22).
Members of the cyclin-dependent kinase (CDK) family stop
the cell cycle for repair. They could be targeted by one Indian
company who developed CDKI1-CDK4 inhibitor called P276-
00. In multiple early trials, it is used in combination with
chemotherapy drugs to treat advanced malignant melanoma,
pancreatic cancer, multiple myeloma, and head and neck
cancer. There are no results of these phase II trial with Professor
Peter Hersey of New Castle University in one melanoma trial.
However, other members of the CDK family playing key roles in
normal cell-specific CDK1 and CDK4 inhibitor are a requirement.

Conclusion

Clinical research is basically uncertain. Theory and practice
may not coincide. Specificity is not always elicited in preclinical
studies. Use of defects specific to cancer cell is not always
harmless as it does not become apparent until trials have
begun. Testing drug cocktails is a tough task, particularly with
DNA damage repair inhibited synthetic lethality. While this is
only a beginning of a whole new era of targeting weakness,
there will be long perilous path for traversing till one may
expect for some panacea.
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Impact of obesity on infertility in women
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The prevalence of obesity and overweight are increasing and have become an epidemic worldwide. Obesity has detrimental influences on all
systems, including reproductive health. The prevalence of obesity in infertile women is high, and it is well known that there is an association
between obesity and infertility. The relationship between obesity and reproductive functions is still being explored. Overweight women have a
higher incidence of menstrual dysfunction and anovulation. Overweight and obese women are at a high risk for reproductive health. The risk
of subfecundity and infertility, conception rates, miscarriage rates, and pregnancy complications are increased in these women. They have
poor reproductive outcomes in natural as well as assisted conception. These poor reproductive outcomes include assisted reproduction such
as ovulation induction, in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI), and ovum donation cycles. Weight loss has beneficial

effects on the reproductive outcomes in these patients. (J Turk Ger Gynecol Assoc 2015; 16: 111-7)

Keywords: Infertility, adipose tissue, obesity
Received: 02 February, 2015 Accepted: 22 April, 2015

Introduction

Obesity, which is an important health issue, is a common
problem among women of reproductive age. Obesity and
overweight involves an abnormal and excessive fat accumu-
lation that negatively affects the health of the body. According
to the World Health Organization (WHO), if the body mass
index (BMI) equals to or is greater than 25 kg/m?, it is consid-
ered overweight, whereas if the BMI equals to or is greater
than 30 kg/m?, it is considered obesity (1).

Obesity brings out many problems such as social, psycho-
logical, demographic, and health problems. It is related to
increased health risks such as diabetes mellitus, hyperten-
sion, coronary heart disease, and osteoarthritis and is linked
to various malignancies, particularly endometrium, breast,
and colon cancers. Obesity also plays a significant role in re-
productive disorders, particularly in women. It is associated
with anovulation, menstrual disorders, infertility, difficulties
in assisted reproduction, miscarriage, and adverse pregnancy
outcomes.

In obese women, gonadotropin secretion is affected because
of the increased peripheral aromatization of androgens
to estrogens. The insulin resistance and hyperinsulinemia
in obese women leads to hyperandrogenemia. The sex
hormone-binding globulin (SHBG), growth hormone (GH),
and insulin-like growth factor binding proteins (IGFBP) are
decreased and leptin levels are increased. Thus, the neuro-
regulation of the hypothalamic-pituitary-gonadal (HPG) axis

deteriorates (2). These alterations may explain impaired ovu-
latory function and so reproductive health.

Because of lower implantation and pregnancy rates, higher
miscarriage rates, and increased maternal and fetal com-
plications during pregnancy, obese women have a lower
chance to give birth to a healthy newborn (3-6). In this review,
the effects of obesity on fertility and effective management
of infertility in obese and overweight women is summarized.

Epidemiology of obesity

The prevalence of obesity is increasing significantly world-
wide. The International Obesity Task Force reported that 1,1
billion adults are overweight. They also reported that 312 mil-
lion of them are obese (7). Approximately 3,4 million adults
die each year because of health problems associated with
obesity and being overweight. Of these, 44% of the prob-
lems are related to diabetes, 23% to ischemic heart disease,
and between 7% and 41% to some malignancies associated
with overweight and obesity (7). The prevelence of obesity
has increased in developed countries because of a change
in lifestyle, including reduced physical activity, changes in
nutrition style, and an increased calorie intake (8). However,
some other factors such as endocrine disorders, hormonal
disorders, psychological disorders, and use of some drugs
such as steroids and antidepressants may lead to obesity (9).
The World Health Organization reported that 60% of women
are overweight (=25 kg/m?) in the United States and most
European countries and 30% of these are obese (=30 kg/m?)
and 6% of these are morbidly obese (=35 kg/m?) (1, 7, 8).
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Obesity and reproductive functions

The relationship between obesity and reproductive functions
has been known for many years (10, 11) and it is still being
explored (12). The negative effects of obesity on reproduc-
tive consequence are well known. However, it is difficult to
describe the mechanism of how obesity affects the reproduc-
tive system because it is complex and multifactorial. Several
mechanisms are involved in the relationship of fertility and
obesity. The insulin resistance and leptin levels are increased
and hyperandrogenemia occurs in obese women. Similarly,
anovulation, changes in adipokine levels and the HPG axis,
and steroidogenesis in obese women affects the reproductive
system (13-15).

Because of reduced pregnancy rates, increased miscarriage
rates, and increased pregnancy complications, live birth rates
decrease in obese women in both natural and assisted concep-
tions. Obesity may impair reproductive functions by affecting
both the ovaries and endometrium (15). The HPG axis dete-
riorates because of changes in hormonal and some substrate
levels. The levels of luteinizing hormone (LH), androstenedi-
one, estrone, insulin, triglycerides, and very low density lipo-
protein are increased and high density lipoprotein levels are
decreased in obese women. Because of these changes, the HPG
axis deteriorates and different gynecological effects occur (2).

Adipose tissue and adipokines

White adipose tissue is a multifunctional organ and it stores
energy. It is also an important endocrine organ that regu-
lates energy homeostasis and metabolism by secreting adipo-
kines. These adipokines have important roles in the regulation
of a number of physiological processes such as reproduc-
tion, immune response, and glucose and lipid metabolism.
Adipokines are cytokines predominantly secreted by adi-
pocytes. Some of these adipokines are leptin, adiponectin,
resistin, visfatin, omentin, and ghrelin. Adipokines are signaling
molecules (hormones), and abnormalities in adipokines can
cause inflammation and abnormal cell signaling and thus can
lead to deterioration in cell metabolism and function (12). It is
well established that an excess or deficiency of white adipose
tissue results in sexual maturation disorders, pubertal disorders,
and fertility disorders (16). It is well known that stored energy is
necessary for the normal function of the reproductive system,
including pubertal development, production of reproductive
hormones and gametes, and maintenance of pregnancy and
lactation. Although adipose tissue is necessary for reproductive
function and normal development, the excessive adipose tissue
causes some reproductive disturbances.

Excess adipose tissue in women aggravates polycsytic ovarian
syndrome (PCOS), and anovulation and may cause hypotha-
lamic hypogonadism (17). In PCOS patients, it has been shown
that adipokines such as tumor necrosis factor-alfa (TNF-a) is
increased and some “beneficial adipokines” such as adiponec-
tin is decreased because of dysfunction in the adipose tissue.
Abnormal levels of adipokines have been shown to be associ-
ated with insulin resistance and type 2 diabetes mellitus (18).
The studies demonstrated that as the BMI increases, leptin
levels increase both in blood and follicular fluid (19, 20). Thus,
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obesity is associated with high leptin levels in serum and fol-
licular fluid. Leptin has a stimulatory effect on the HPG axis by
providing a signal to initiate the reproductive maturation of the
hypothalamus. In a mouse model, after increasing the dietary
fat intake in both male and female DBA/2J strain mice, insulin
resistance and glucose intolerance developed; however, only
the female rats had a dietary-induced obesity and hyperlep-
tinemia, thereby causing a 60% decrease in the spontaneous
pregnancy rate (21). Normal ovulatory response and pregnancy
rates in these rats after exogenous gonadotropin stimulation
indicate a central effect related to increased leptin levels.
Leptin inhibits insulin-induced ovarian steroidogenesis by act-
ing on the theca and granulosa cell receptors. Leptin also inhib-
its LH-stimulated estradiol production by the granulosa cells.
The other effect of leptin on reproductive functions is the regu-
lation of early embryo cleavage and development. This may
explain the poor reproductive outcomes in obese women (22).
Adiponectin is the most common circulating protein synthe-
sized by adipose tissue. In obese women, unlike the other
adipose tissue hormones, adiponectin levels decrease (19, 20)
and increase with weight loss. Adiponectin stimulates glucose
uptake in the liver and muscle and decreases hepatic gluconeo-
genesis. As a result, insulin sensitivity is impaired. Adiponectin
also affects lipid synthesis, energy homeostasis, vasodilatation,
and atherogenic activity (23, 24). Thus, adiponectin decreases
triglyceride accumulation and improves insulin sensitivity. In
the absence of adiponectin in obese women, plasma insulin
levels increase. Consequently, high levels of insulin lead to
hyperandrogenemia.

The mechanism of other adipokines on reproductive functions
such as resistin and ghrelin has not been fully understood.
Resistin is a protein secreted by the adipose tissue. Steppan et
al. (25) showed that after a 48 h fasting period in mice, resistin
levels decreased and increased after re-feeding. They studied
serum resistin levels in mice that caused obesity and insulin
resistance on a high-fat diet. In obese mice, resistin caused
insulin resistance and resistin antibody injection increased
insulin sensitivity. As a result of increased resistin levels in
obesity, insulin resistance occurs and this leads to decreased
insulin sensitivity.

Another adipokine, visfatin, is secreted from several cell types
and tissues, including adipose tissue and adipocytes, bone
marrow, lymphocytes, muscle, liver, trophoblast, and fetal
membranes (26). The association between visfatin and obesity
and insulin action is not fully understood. It has been reported
that visfatin shows insulin-mimetic effects, increases glucose
uptake in adipocytes and muscle cells, and decreases glucose
release from hepatocytes (26).

Chemerin is another adipokine that affects the adipocyte and
glucose metabolism. It has been shown that chemerin levels
increase during the metabolic syndrome; therefore, it is asso-
ciated with obesity, metabolic syndrome, and type 2 diabetes
mellitus (27). Chemerin also can impair follicle stimulating
hormone (FSH)-induced follicular steroidogenesis and thus can
play a role in the pathogenesis of PCOS (28).

Adipose tissue also affects follicular development by the inhibi-
tion of gonadotropin secretion through the conversion of andro-
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Table 1. The effects of the adipokines on reproduction
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Adipokines | Serum levels in obesity Effects on reproduction in obesity

Leptin Increases (leptin resistance occurred in obesity) | Inhibits insulin induced ovarian steroidogenesis
Inhibits LH*-stimulated estradiol production by the
granulosa cells

Adiponectin | Decreases Plasma insulin levels increase

Resistin Increases Causes insulin resistance

Visfatin Increases Increased insulin sensitivity

Omentin Decreases Increased insulin sensitivity

Chemerin Increases Negatively regulates FSH§-induced follicular steroidogenesis

*luteinizing hormone

§follicle stimulating hormone

FSH: follicle stimulating hormone; LH: luteinizing hormone

gens to estrogens in the adipose tissue. Therefore, almost all of
the adipokines seem to have their effects on reproduction by
causing insulin resistance (Table 1).

Obesity, hyperandrogenemia, and PCOS

Obesity may not be the only factor that causes hyperandogen-
emia and anovulation because some obese women are fertile
and do not have hyperandrogenism. Hyperinsulinemia and
insulin resistance are the underlying causes that lead to obe-
sity, accompanied by hyperandrogenemia, and alterations in
steroidogenesis. It has been experimentally shown that insulin
has various effects on steroidogenesis. It stimulates ovar-
ian estrogen, androgen, and progesterone production in vitro.
Some of these effects occur at physiological concentrations but
sometimes may reach higher concentrations. Insulin stimulates
androgen production in the theca cells (29, 30).

Another mechanism leading to hyperandrogenemia is hyper-
insulinemia via insulin-like growth factor-1 (IGF-1). IGF-1 is
secreted by human ovarian tissue, and its receptors are located
in the ovary. Insulin can bind IGF-1 receptors as well as its own
receptor. Insulin also decreases the production of the IGFBP-1
in liver and makes IGF-1 more effective. Androgen production
increases from theca interstitial and stromal cells by the action of
IGF-1 (31). Insulin decreases SHBG production from the liver; as
a result, serum androgen levels increase in obese women (32).
PCOS is also a metabolic disorder characterized by hyper-
androgenemia. Formerly, PCOS was known only to be in a
hyperandrogenic state, which can lead to infertility. However,
current data shows that PCOS is related to an increased risk of
metabolic disorders such as insulin resistance (IR), hyperinsu-
linism (HI), impaired glucose intolerance, and obesity (33). In
women with PCOS, weight loss decreases the androgen levels
and improves insulin resistance (34).

Hyperinsulinaemia and hyperandrogenaemia changes the ovar-
ian function in both obese and non-obese women. However,
the mechanism of how hyperandrogenemia and/or hyperinsu-
linemia cause anovulation has not been fully understood.

Anovulation and menstrual disturbances
The mechanism of anovulation in obesity remains unclear.
Insulin resistance and hyperandrogenemia significantly

increased in obese women, particularly who have central
obesity. Hyperandrogenemia due to hyperinsulenemia leads to
granulosa cell apoptosis, and this may have an effect on ovarian
functions. It is demonstrated that estrogen production in granu-
losa cells is stimulated by insulin (35).

The effect of FSH on estradiol and progesterone production
increases by insulin. This is demonstrated in women with PCOS
and insulin resistance. Thus, the estrogen level increases in the
developing follicle. FSH enhances the excessive androgen sub-
strate, leading to relatively improper estrogen levels in the
developing follicle. Insulin also enhances steroidogenesis by
augmenting the effect of LH on granulosa cells. LH stimulates
steroidogenesis and inhibits further mitosis and final differen-
tiation of granulosa cells in the preovulatory follicle (36). The
effect of LH on granulosa cells is amplified in PCOS patients by
the presence of hyperinsulinemia.

As a result of the enhanced steroidogenesis due to insulin and
its interaction with LH, the unfavorable milieu causes cessation
of the follicle growth. Thus, premature luteinization and follicu-
lar arrest develops and leads to menstrual cycle disorders and
obesity-induced oligo-anovulation (37).

The increased estrogen due to peripheral convesion disturbs
the HPG axis. In conclusion, both the excess estrogen and
excess androgens play a role in the anovulation encountered
in these patients.

Obesity and miscarriage

The association between obesity and miscarriage has been
reported in a number of studies, both in the general population
(38) as well as in women undergoing assisted reproductive
techniques (ART) (39, 40). A remarkable number of these stud-
ies show an increase in the prevalence of miscarriage in case
of obesity (38, 41-43); however, there are studies that found
no association between these two issues (40, 44). The link
between obesity and miscarriage has been reported in both
natural and assisted conceptions. Bellver et al. (43) found a rise
in the incidence of spontaneous miscarriage with increasing
BMI in patients who had been treated by various ART, including
embryo transfer using donor oocytes. The risk of miscarriage
was found to be 38.1% in obese women, whereas this rate was
13.3% in patients with a normal BMI. In another study, the data
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from 1644 obese women were matched with 3288 controls with
normal BMI. Metwally et al. (45) found a higher risk of early,
late, and recurrent miscarriage in the obese group.

Although several studies have shown the association between
obesity and higher miscarriage rates, there is no consensus
about the mechanism that causes this in obese women. It is
possible that obesity may affect the embryo or the endome-
trium or both (45).

One of the proposed mechanisms is the endometrial damage
induced by obesity that affects the implantation process more
than fertilization and early pregnancy development. In fact,
embryo chromosomopathy, the most frequent cause of first tri-
mester miscarriage, does not seem to be increased in women
with excess weight (46).

Some endocrine disorders such as PCOS, hypothyroidism, and
insulin resistance are more common in overweight women and
it is known that the rates of miscarriage are increased in these
disorders. Although PCOS is closely associated with obesity, it
appears that obesity may also cause miscarriages alone. In a
study, Landres et al. (47) found increased euploid miscarriages
in obese women regardless of the listed disorders.

In conclusion, alterations in endocrine milieu, embryo quality,
or uterine receptivity may contribute to the increased miscar-
riages (48).

Obesity and infertility

Infertility is the lack of pregnancy despite regular unprotected
sexual intercourse after a year or therapeutic donor insemina-
tion in women less than 35 years of age and after 6 months in
women 35 years and older (49). It is one of the most frequent
disorders of the reproductive system in developing countries.
Although many obese multiparous women are able to get preg-
nant despite their obesity, there is an increased prevalence of
infertility in obese women. Vahrati and Smith have found that a
larger portion of women who are seeking medical help to get
pregnant are obese (50). The studies demonstrated that the
duration required to achieve a spontaneous pregnancy rate is
increased and pregnancy rates are decreased in obese women,
including regular ovulatory obese women (51, 52). In several
studies, it is found that the risk of infertility is threefold higher in
obese women than in non-obese women (53) and their fertility
seems to be impaired in both natural and assisted conception
cycles (54, 55). It has been shown that the probability of preg-
nancy is reduced by 5% per unit of BMI exceeding 29 kg/m? (56).
The association between obesity and lower fertility rate has
been shown in several studies, and it has been shown that
obesity in early adulthood alters the reproductive functions.
The risk of menstrual problems and infertility increased in these
women (57). Obesity causes infertility through various path-
ways, including impaired ovarian follicular development, quali-
tative and quantitative development of the oocyte, fertilization,
embryo development, and implantation (58). The interaction
between obesity and fecundity is not fully understood. It seems
that the exact cause of infertility is long standing anovulation
due to hyperandrogenism.

Grodstein et al. (59) revealed that anovulatory infertility was
higher in overweight and obese patients whose BMI was found
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to be greater than 26.9 kg/m?. Obesity affects the HPG axis by
increased free estrogen levels due to increased conversion
of androgens to estrogens in adipose tissue. Increased estro-
gen causes a decrease in GnRH by negative feedback. Thus,
the affected HPG axis causes irregular or anovulatory cycles.
Overweight and obese women have a higher incidence of men-
strual dysfunction and anovulation. Rogers and Mitchell (10)
found that menstrual disturbances were fourfold more common
in obese women. Hartz et al. (11) found this incidence to be 3.1
times higher in obese women. Several studies have shown the
association between anovulatory infertility and obesity (60-63).
As mentioned above, anovulation is also a result of the effects
of hyperinsulinemia, insulin resistance, and hyperandrogenism
on steroidogenesis and the ovary. Another situation associ-
ated with anovulation and obesity is PCOS. Up to 35%-60%
of patients with PCOS are obese, and menstrual disturbanc-
es, anovulation, and infertility are more common in these
obese PCOS patients than in non-obese PCOS patients (64).
Hyperinsulinemia and insulin resistance have been detected in
a large number of patients with PCOS with or without of obesity.
However, in some studies, a reduced fecundity was reported in
overweight and obese women with regular menses (65). These
findings suggest that either anovulation continues despite the
regular menses, or a combination of possible adverse effects
of increased androgens on the endometrium and developing
oocytes and adverse effects of increased levels of circulating
leptin on the granulosa and theca cells give rise to infertility.
As a conclusion, the negative effect of obesity on infertility,
particularly in the presence of anovulation, is clearly shown in
several studies.

Obesity and assisted conception

Because of the obesity epidemic worldwide and its association
with infertility, a large number of overweight and obese women
are treated using ART. However, poor reproductive outcomes
are encountered in ART, such as natural conception, and this is
particularly related with central adiposity and PCOS.

Rittenberg et al. (65) found that women who are overweight
or obese have a poorer outcome following in vitro fertilization
(IVF) treatment than women within normal weight ranges.
Metwally et al. (66) demonstrated that there is an association
between obesity and poor embryo quality in women below
35 years of age, and young obese women have a less chance
of cryopreserved embryos and need a higher dose of gonado-
tropins. However, Bellver et al. (67) reported an impaired IVF
outcome without a poor embryo quality in obese women. They
also similarly found that obese women who are undergoing
ovarian stimulation in ART programmes require higher doses
and a longer period of gonadotropin treatment (65).

Obese infertile women who undergo ART face some difficulties
during the treatment. Several studies have shown that the ovar-
ian response to controlled ovarian stimulation in obese women
undergoing IVF is low. The other adverse outcomes of ovarian
stimulation in obese women are reduced oocyte retrieval, poor
quality of oocyte and embryo, decreased intrafollicular human
chorionic gonadotrophins concentration, decreased peak estra-
diol levels, decreased number of mature oocytes, decreased
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incidence of embryo transfer, and decreased number of trans-
ferred embryos (68).

The endometrium may also be affected by obesity. Bellver et
al. (15) also investigated the potential role of the endometrium
for the development of infertility in obesity in ovum donation
cycles. Oocytes from healthy, young, non-obese donors are
given to recipients with different BMIs. They found that the
pregnancy rates per cycle initiated was significantly lower in
obese women than in normal weight women (15). Recent
meta-analysis have investigated the effects of obesity on the
chance of obtaining a pregnancy or a live birth following
ART treatment (65, 69, 70). Rittenberg et al. (65) analyzed 33
reports consisting of 47.967 treatment cycles, and they found
that women who were overweight or obese had significantly
decreased clinical pregnancy and live birth rates and signifi-
cantly higher miscarriage rates than women with a normal BML.
Maheshwari et al. (69) analyzed 37 studies, and they found
decreased pregnancy and increased miscarriage rates, similar
to that by Rittenberg (65), and they found that high doses of
gonadotrophins is required in IVF cycles in overweight and
obese women. However, why obese women required higher
doses of gonadotropin remain unclear. Koning et al. (70) ana-
lyzed 27 studies. They found an odds ratio (OR) of 0.90 for the
association between overweight and live birth, thus showing a
10% reduction in the success rates of IVF in overweight women.
The effect of obesity on medication requirements has been
reported in several studies. Souter et al. (71) found that BMI
was negatively associated with the estradiol level produced
per preovulatory follicle, resulting in lower estradiol levels with
increasing BMI. Some of these studies demonstrated that obe-
sity is related with elevated gonadotropin requirements, lack of
follicular development, and reduction in the number of oocytes
(72-75). Gonadotropin resistance may be induced by leptin
because it is known that the increased concentration of leptin
in serum and follicular fluid of obese women decreases estra-
diol secretion from granulosa cells and may regulate human
ovarian steroidogenesis. In high concentrations, leptin acts as
an inhibitory gonadotropin (76). The need to increase gonado-
tropin concentrations is also associated with differences in the
absorption, distribution, and clearance rate of the administered
gonadotropins by the excessive adipose tissue (71). Akpinar
et al. (77) reported an increase in the total gonadotropin con-
sumption and a decrease in the number of retrieved oocytes
with an increased body mass index. However, they found an
implantation and clinical pregnancy rate in obese and over-
weight women, similar to normal weight women following
intracytoplasmic sperm injection.

In conclusion, recent studies and meta-analyses have shown
that the obesity has adverse effects on assisted reproductive
technology, including ovulation induction and IVF/ICSI treat-
ments. Obesity reduces the pregnancy rates, live birth rates,
and increases the miscarriage rates in treatment cycles.

Obesity and treatment in infertility

It is difficult to treat anovulatory infertility in obese women
because, as mentioned above, the obese women have a lower
chance of conception following ART as they require a higher
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dosage of gonadotropin, respond poorly to ovarian stimulation,
and have a higher risk of miscarriage.

Weight loss among overweight and obese women has been
shown to improve reproductive outcomes, including fertility.
Clark et al. (63) found that even a small weight loss in anovula-
tory obese infertile women resulted in improvements in ovula-
tion, pregnancy rate, and pregnancy outcome.

Weight loss should be primarily offered to the anovulatory over-
weight and obese women. However, the effect of weight loss
in overweight and obese women with regular menstrual cycles
is still unclear. It is important to determine which patients will
benefit from weight loss and the interval between the weight
loss and the initiation of an ART programme. However, if weight
loss will continue for a long time, the patient can enter into a
catabolic phase of fertility because advanced age is one of the
most deteriorating factors in infertility.

Furthermore, most overweight and obese women have a part-
ner that is also overweight or obese, and overweight men also
have been shown to be a risk factor for a prolonged time to
achieve pregnancy (78). It is shown in a study that weight loss
of these men significantly increased total sperm count and per-
centage of sperm with normal morphology (79).

Conclusion

Overweight and obese patients should be informed about the
importance of pre-pregnancy weight reduction and should be
encouraged to lose weight before the treatment to reduce the
poor obstetrical outcomes due to obesity.

Although weight loss is the gold standard of treatment in
women with a high BMI, ART treatment should not be delayed
too much because of increasing age. Many fertility centers
have a protocol to initiate ART treatment; however, there are
no evidence-based guidelines regarding fertility treatment in
overweight and obese infertile women.

The association between high BMI and adverse fertility out-
come is known clearly. There are several proposed mecha-
nisms to explain how obesity may lead to infertility; however,
the exact pathophysiology is not clearly understood.
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Prenatal diagnosis and management
of a fetal neck mass

Emek Doger, Yasin Ceylan, Ahmet Yigit Cakiroglu, Eray Caliskan
Department of Obstetrics and Gynecology, Kocaeli University Faculty of Medicine, Kocaeli, Turkey

We report the case of a benign mesenchymal spindle-cell tumor located on fetal neck, diagnosed during prenatal ultrasound and magnetic
resonance investigation. A 30-year-old woman (gravida 2, para 1) was referred to our perinatology unit for evaluation of a fetal neck mass that
had been identified on ultrasonography at 29 weeks gestation. A right lateral neck mass was observed (size: 42 x40 mm) that extended from the
preauricular region to right clavicula. Fetal MRI revealed a solid heterogeneous mass arising from the right lateral neck and there was no inva-
sion around tissue and no extension of the mass into the chest. At 37 weeks after birth, we observed that the mass was subcutaneous and there
was no invasion to the surrounding tissue. The trachea was not compressed and there was no extension of the mass into the chest. Then, the
neck mass was completely resected after birth without any complications. Histopathological examination of tumor was consistent with mes-
enchymal spindle-cell tumor. Immunohistochemical staining with CD34 and actin was positive; however, caldesmone, epithelial membrane
antigen (EMA), and S-100 was negative. Fetal MRI performed during the pregnancy for investigation of fetal neck masses detected on ultrasound
gives compatible results observed in the neonate after birth and maintains adequate findings for follow-up and planning of treatment. (J Turk

Ger Gynecol Assoc 2015; 16: 118-20)
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Received: 29 August, 2013 Accepted: 17, October, 2013

Introduction

Congenital tumors are extremely uncommon in infants,
particularly in the head and neck region (1). The most com-
mon fetal neck mass is cystic higroma; cervical teratoma is
the most common the fetal neck tumor. Fetal neck masses
are uncommon and may not be apparent during the second
trimester ultrasonography (2). Differential diagnosis of fetal
neck tumors is difficult to be detected by ultrasonography.
Encephalomyelocele, lymphangioma/higroma, teratoma, sar-
coma, haemangioma, neuroblastoma, and goiter should be
included in the differential diagnosis of fetal neck masses
(3). Prenatal diagnosis of fetal neck mass has improved the
survival and morbidity of infants with giant neck masses (4).
Prenatal ultrasonography and MRI may enhance the accuracy
of antenatal diagnosis (location, extension, and intracranial
spread) and help in the selection of patients who require
treatment (5). In this case report, we present a solid heteroge-
neous mass arising from the right lateral neck with radiologi-
cal, histological, and immunohistochemical findings.

Case Presentation
A 30 -year-old woman (gravida 2, para 1) was referred to

our perinatology unit for the evaluation of a fetal neck mass
that had been identified on ultrasonography at 29 weeks

gestation. A right lateral neck mass (size: 42x40 mm) was
observed, extending from the preauricular region to right
clavicle. Generally, the mass had a solid component (Figure
1). We obtained consent for performing a fetal MRI from
the family. The solid heterogeneous mass arising from the
right lateral neck, without signs of invasion to surrounding
tissues and no extension into the chest in three planes MRI
images (Figure 2). At 37 weeks, C-section was performed
due to the early membrane rupture. After parental consent
was obtained for pictures, the macroscopic appearance of
the newborn is shown in Figure 3. The Apgar scores were
8 and 9 at 1 and 5 min, respectively. The infant was a male
who weighed 3150 g at birth. After birth, we obtained consent
from the family for MRI in three planes, confirming the pres-
ence of a solid heterogeneous mass arising from the right
lateral neck (Figure 4). The mass was subcutaneous and
there was no invasion of surrounding tissues. The trachea
was not compressed. There was no extension into the chest.
Then, the neck mass was completely resected after the birth
without complication. Histopathological examination of the
tumor was consistent with mesenchymal spindle-cell tumor.
Immunohistochemical staining with CD34 and actin was
positive; however, caldesmone, epithelial membrane antigen
(EMA), and S-100 were negative. Morphological examination
confirmed the diagnosis of myofibroma or infantile heman-
gioperistoma.
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Figure 2. Fetal MRI image at 30 weeks and five days

Discussion

Congenital cervical tumors can be subdivided into anterior and
posterior masses (2). In the anterior neck area, other masses
can be caused by soft-tissue lesions, such as hamartomas,
sarcomas, or goiter, and they may cause hyperextension of
the neck (3). Large masses can have major fetal and perinatal
effects due to the compression and distortion of surrounding
cervical structures. Compression from a large lesion on the fetal
esophagus and trachea can cause impaired fetal swallowing,
polyhydramnios, and preterm labor in the prenatal period, and
airway obstruction, hypoxia, and death after delivery (4, 6).
After diagnosis, multidisciplinary prenatal management, includ-
ing nondirective counseling, serial imaging, and planned deliv-
ery, was incorporated (6). Fetal ultrasonography helps to
visualize the vascularity and consistency of the mass (solid
or cystic) and can determine indirect signs of esophageal or
tracheal obstruction. Fetal MRI enhances sensitivity in charac-
terizing the extent of lesion infiltration and distorted anatomy
of the neck structures. MRI is also useful in further delineating

Doger et al.
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Figure 4. MRI image of infant after birth

lesions of neural and vascular origin (4). Antenatal fetal MRI
and ultrasonography therefore it may be critical in identifying
fetal neck masses that require ex utero intrapartum treatment
(EXIT) procedure (5). Consequently, it is widely accepted that
the cell of origin of all soft-tissue sarcomas is a primitive mesen-
chymal cell that can differentiate in many different directions.
Fibromatoses, fibrosarcomas, neurofibrosarcomas, leiomyosar-
comas, rhabdomyosarcomas, liposarcomas, angiosarcomas,
mesotheliomas, and meningiomas are soft tissue sarcomas (7).
Clinically, four common principles apply to spindle-cell sarco-
mas and soft-tissue sarcomas: the more superficial the loca-
tion, the more likely the tumor is to be benign; if the tumor
location is superficial, it is generally benign (deep tumors tend
to be malignant); the larger the tumor, the more chances that
it is malignant; and a rapidly growing tumor is generally more
likely to be malignant. Benign tumors are relatively avascular,
however most malignancies are hypervascular (7, 8). The most
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common treatment of choice is excision; extensive excision
or amputation should be performed when anatomically pos-
sible because spindle-cell sarcomas often infiltrate deep fascial
planes that make it difficult to identify on gross examination
of peripheral margins of the tumor. Those sarcomas have a
greater potential for metastasis, and the time between recur-
rences is usually short. Generally, spindle-cell sarcomas do
not respond well to radiotherapy; however, higher doses have
been reported to control approximately 50% of them for up to a
year. Surgical resection followed by radiation is also an option
for local control. Chemotherapy for sarcomas has become a
more acceptable treatment modality. The chemotherapeutic
protocols involve the use of adriamycin often in combination
with other agents, including cyclophosphamide, vincristine,
dacarbazine, and methotrexate (8).
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Quiz 121

What is your diagnosis?

A 21-year-old patient presented during her first pregnancy at 34 weeks gestation. Her medical history was unremarkable, except
that her husband was her cousin. During ultrasound evaluation of the fetus nothing remarkable except hyperechogenicity in the
base of the heart was observed. This hyperechogenicity was observed both in the ascending aorta and main pulmonary artery
(Figure 1a, b). Other fetal echocardiographic findings were normal, including cardiac position, situs, rhythm, size of the chambers,
and main arteries. The toxoplasma, rubella, cytomegalovirus, herpes, syphilis (TORCH) panel was negative for recent infection.
During her follow-up visit at 37 weeks gestation, new findings like hyperechogenicity in the abdominal aorta, inferior vena cava,
and placenta were noted (Figure 2a, b). At 40 weeks gestation, she delivered a 3215 g male fetus with an APGAR score of 9/10
(1st and 5th minute) by C-section because of prolonged labor. His postnatal echocardiographic evaluation showed same findings.

Figure 1. a, b. Hyperechogenicity in the great vessels. Aorta (a) main pulmonary artery (b)

Figure 2. a, b. Hyperechogenicity in the vena cava inferior (vci) and abdominal aorta (ao) (a) hyperechogenic foci in the placenta (b)
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Answer

Postnatal echocardiography revealed patent ductus arteriosus
as an additional finding. His abdominal ultrasound revealed dif-
fuse vascular calcifications in the abdominal aorta and celiac
trunk. Renal parenchymal calcifications were also noted. The
patient was diagnosed with idiopathic infantile arterial calci-
fication (IIAC). He was discharged from the hospital on post-
natal 13th day. He was administered pamidronate, captopril,
and furosemide for hypercalcemia and hypertension. Genetic
analysis from peripheral blood of the infant revealed homo-
zygote ectonucleotide pyrophosphate/ phosphodiesterase 1
(ENPP1) gene mutation (p.G738R [c.2212G>A]), which further
confirmed the diagnosis. His parents were found to be hetero-
zygote carriers of this mutation.

At the time of this report, the infant was eight months of age;
hyperechogenicity in the abdominal aorta and renal parenchy-
ma and patent ductus arteriosus were still persisting. He was
still undergoing antihypertensive therapy.

IIAC, also known as generalized arterial calcification of infancy,
is a very rare disease that was first reported in 1901 by Bryant
and White. (1) Among nearly 200 cases reported until now,
few have been prenatally diagnosed. It is inherited in an auto-
somal recessive pattern. It is characterized by disruption and
calcification of the internal elastic lamina of the fetal arteries
with calcium deposits, leading to fibrosis and occlusion of the
arteries. (2) It is therefore almost always fatal. Fetuses with this
disorder either develop cardiac failure and hydrops in utero or
are born acutely ill with unstable cardiac functions. Among the
survivors beyond the newborn period, few cases were reported
to live until adulthood. (3) The gene responsible for this disease
was found to be the ENPP1 gene, which is located on the long
arm of sixth chromosome. This cell surface enzyme generates
inorganic pyrophosphate (PPi), a solute that regulates cell dif-
ferentiation and serves as an essential physiological inhibitor of
calcification (4). Other genes that are also thought to be related
to the disease are ATP-binding cassette, sub-family C member
6 (ABCC6), 5’-nucleotidase, ecto (NT5E) and solute carrier fam-
ily 20, member 2 (SLC20A2). They all play a role in phosphate
metabolism. Although bisphosphonates were used postnatally,
no successful antenatal therapy with these drugs has been
reported until now.

Main antenatal ultrasound findings are hyperechogenicity in
great arteries (aorta, pulmonary artery), polyhydramniosis, and
pericardial effusion. In advanced cases, cardiac failure and
hydrops may develop (5).

The diagnosis of IIAC is clinically confirmed by ruling out other
disorders associated with systemic calcium deposition, such as
hyperparathyroidism, hypervitaminosis D, and metastatic cal-
cification from renal disease (6). Most cases in literature base

J Turk Ger Gynecol Assoc 2015; 16: 121-2

their postnatal definitive diagnosis on radiographical examina-
tions, echocardiography, and autopsy. That's because, the dem-
onstration of calcifications with these methods is not difficult.
Genetic investigation for the mutation in ENPP1 in antenatally
diagnosed cases is undertaken in very few cases together with
ours (6-8). Either homozygote or combined heterozygote muta-
tions can cause the disease (6).

Currently, there is no prenatal treatment for this disease. As
the rates of prenatal diagnosis of this disease increase, studies
regarding in utero treatment will ultimately increase. In order to
increase prenatal detection rates, clinicians should be careful
regarding the echogenicity of the great vessels during antena-
tal ultrasound evaluation. Determining the mutation will also
provide first degree relatives of the parents to be tested and
counseled for this lethal disease.

Cihan Cetin', Selim Biiyiikkurt!, Nazan Ozbarlas?, Atl Bisgin®, Fatma
Tuncay Ozgiinen'

!Department of Obstetrics and Gynecology, Cukurova University Faculty
of Medicine, Adana, Turkey

“Department of Pediatric Cardiology, Cukurova University Faculty of
Medicine, Adana, Turkey

3Department of Medical Genetics, Cukurova University Faculty of
Medicine, Adana, Turkey

References

1. Bryant JH, White WA. A case of calcification of the arteries and oblit-
erative endarteritis associated with hydronephrosis in a child aged 6
months. Guys Hosp Rep 1901; 55: 17-28.

2. Rani H, Rao R, Rao U, Dinesh U, Ramamurthy B. Idiopathic infantile
arterial calcification with thrombotic microangiopathy--a unique case.
Fetal Pediatr Pathol 2010; 29: 413-8. [CrossRef]

3. vander Sluis IM, Boot AM, Vernooij M, Meradji M, Kroon AA. Idiopathic
infantile arterial calcification: clinical presentation, therapy and long-
term follow-up. Eur J Pediatr 2006; 165: 590-3. [CrossRef]

4. Kutty S, Cava JR, Frommelt MA. Idiopathic infantile arterial calcifica-
tion: a case report of prenatal and postnatal echocardiographic diag-
nosis. Echocardiography 2009; 26: 862-4. [CrossRef]

5. Nagar AM, Hanchate V, Tandon A, Thakkar H, Chaubal NG. Antenatal
detection of idiopathic arterial calcification with hydrops fetalis. J
Ultrasound Med 2003; 22: 653-9.

6.  Sawyer T, Stacey M, Mulreany M, Thompson M, Nitschke Y, Rutsch F,
Mahnke CB. Generalized arterial calcification of infancy associated
with meconium peritonitis: a case report and review of the literature.
Am J Perinatol 2009; 26: 711-6. [CrossRef]

7. Ciana G, Trappan A, Bembi B, Benettoni A, Maso G, Zennaro F, et al.
Generalized arterial calcification of infancy: two siblings with pro-
longed survival. Eur J Pediatr 2006; 165: 258-63. [CrossRef]

8. Reitter A, Fischer D, Buxmann H, Nitschke Y, Rutsch F, Mottok A, et
al. Fetal hydrops, hyperechogenic arteries and pathological doppler
findings at 29 weeks: prenatal presentation of generalized arterial
calcification of infancy - a novel mutation in ENPP1. Fetal Diagn Ther
2009; 25: 264-8. [CrossRef]



Letter to the Editor

123

Drug use and/or exposure in pregnancy: Presence of
risk versus quantity of risk

To the Editor,

The case report by Karatas et al. (1), published in the fourth
issue of the Journal of the Turkish German Gynecological
Association in December 2014 was interesting. This report
identified an infant with multiple cardiovascular malformations,
whose mother was exposed to carbamazepine (CBZ) during
pregnancy. This case report is well presented, and authors have
provided a well-thought discussion. Nevertheless, I would like
to mention some points relevant to the interpretation of human
data in the field of teratology which may widen the readers’
perspective regarding the management of drug exposure and/
or use in pregnancy.

Case reports are very useful in terms of noticing rare and
repeating patterns; however, they cannot provide any estimates
regarding the absolute risk of malformations since they lack
a denominator. The absolute risk is only available through
the interpretation of epidemiological data from observational
cohorts or case-control studies (2).

For a particular drug, being a teratogen or posing an unaccept-
able risk for use in pregnancy are two different concepts. A drug
with established teratogenic effect may not always heighten the
risk of teratogenicity to inacceptable levels, and CBZ is a good
example for that. Although the risk for spina bifida may increase
2-10-fold after CBZ exposure, considering the prevalence of this
malformation (1:1000), the absolute risk would still be small
(0.2%-1% vs 0.1%) (3). A review of available epidemiological
studies by the American Academy of Neurology and American
Epilepsy Society subcommittees have shown that CBZ probably
does not lead to a substantial increase in the risk of major con-
genital malformations and it is relatively safe in terms of major
congenital malformations and neurodevelopmental outcomes
when compared to other classical antiepileptic such as valproic
acid (VPA) (4). A recent meta-analysis also suggests that CBZ is
not associated with adverse neurodevelopmental outcomes in
infants (5).

Therefore, in terms of absolute risk, CBZ has a relatively safe
profile compared with other conventional antiepileptic drugs
(AEDs), such as VPA, and still remains to be an option for the
management of pregnant patients with epilepsy (5). When
discussing the possible risks regarding drug use or exposure in
pregnancy, the very first information that should be received by
pregnant women is the rate for background risk of malforma-
tions (3%), which is present in every pregnancy regardless of an

exposure (2). Afterwards, the available data regarding the drug,
with considering possible confounders, should be discussed.
Finally, an individual risk assessment and risk communication
should be available to all pregnant women who may need drug
treatment for their chronic diseases, not only in terms of the
presence of risk but also in terms of the quantity of risk.

Yusuf Cem Kaplan
TERAFAR-izmir Katip Celebi University Teratology Information,

Training and Research Center, Izmir, Turkey
References

1. Karatas Z, Karatas A, OdiT, Goksugur SB, Varan B. Bicuspid aortic valve
and severe aortic stenosis in a newborn exposed to carbamazapine dur-
ing pregnancy. J Turk Ger Gynecol Assoc 2014; 15: 259-61. [CrossRef]

2. Koren G, Pastuszak A, Ito S. Drugs in pregnancy. N Engl J Med 1998;
338: 1128-37. [CrossRef]

3. Matlow J, Koren G. Is carbamazepine safe to take during pregnancy?
Can Fam Physician 2012; 58:163-4.

4. Harden CL, Meador KJ, Pennell PB, Hauser WA, Gronseth GS, French JA
et al. Practice parameter update: management issues for women with
epilepsy—focus on pregnancy (an evidence based review): teratogen-
esis and perinatal outcomes. Epilepsia 2009; 50: 1237-46. [CrossRef]

5. Bromley R, Weston J, Adab N, Greenhalgh J, Sanniti A, McKay AlJ, et al.
Treatment for epilepsy in pregnancy: neurodevelopmental outcomes in
the child. Cochrane Database Syst Rev 2014; 10: CD010236. [CrossRef]

Author’s Response

We thank the authors for their contribution to the paper. As
we mentioned in the manuscript, carbamazepine is relatively
safe in terms of major congenital malformations and neurode-
velopmental outcomes when compared with other classical
antiepileptic drugs (AEDs), such as valproic acid. Nevertheless,
we again want to emphasize that the infants exposed to AEDs
during pregnancy should be followed because the risk of
congenital malformations may rarely occur. Furthermore, to
prevent these risks, AEDs should be reduced to the lowest pos-
sible dose from the beginning of the preconception period and
supplementation of folic acid should be considered.
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Letter to the Editor

Prior vaginal delivery is a predictive factor affecting
success in trial of labor after cesarean section

To the Editor,

I have read with great interest the article entitled “Maternal and
obstetrical factors associated with a successful trial of vaginal
birth after cesarean section” by Abdelazim et al. (1) that was
published in the previous issue of the Journal of the Turkish
German Gynecological Association. In this article, the authors
brought to our attention the significance of distinct risk factors
that could affect the outcome of a trial of labor after cesar-
ean section (TOLAC). Although the report by Abdelazim and
coworkers confirms findings from previous studies, | would like
to include some considerations on the subject.

The objective of this study was to evaluate the risk factors
associated with TOLAC, but the authors seem to overlook one
important factor related to the results of this study. Previous his-
tory of vaginal delivery before cesarean section is not defined
by the authors. The predictive role of prior vaginal delivery is
strictly related to the outcomes of TOLAC and may require
further clarification and discussion.

TOLAC is an important strategy to limit repeat cesarean sec-
tions and the complications related to the procedure. Although
maternal morbidity in women with previous cesareans is high-
er when TOLAC fails, identifying the optimal patient who would
attain maximum benefit is crucial. For this reason, determining
risk factors before deciding whether the patient can undergo
TOLAC or repeat cesarean section is important for the obste-
trician. In the process of decision-making, it must be noted
that patients with a prior vaginal delivery have higher rates of
successful vaginal births after cesarean (VBAC) than patients
without a prior vaginal birth (2).

Although evaluation of individual risks is important in determin-
ing who are appropriate candidates for TOLAC, the American
College of Obstetricians and Gynecologists (ACOG) (3) defines
prior vaginal birth and spontaneous labor as a strong predictor
for TOLAC success. In view of this data, Grobman et al. (4)
were the first to report the most utilized and validated model for
predicting the probability of successful TOLAC. In this model,
it is demonstrated that vaginal delivery and prior VBAC are the
two characteristics that are useful for predicting successful
TOLAC. These findings also have been repeatedly validated by
multiple studies (5).

Fatma Beyazit
Clinic of Obstetrics and Gynecology, Canakkale State Hospital,
Canakkale, Turkey
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Author’s Response

I would like to thank the authors for their valuable comments
on our study.

We entirely agree with the authors that previous vaginal deliv-
ery prior cesarean section influences the outcomes of trial of
labor after cesarean section (TOLAC) and patients with previ-
ous vaginal delivery have higher rates of successful vaginal birth
after cesarean section (VBAC), (1).

Also, American College of Obstetricians and Gynecologists
defined prior vaginal birth and spontaneous labor as strong
predictors for the success of TOLAC (2).

Women with one previous lower segment cesarean section for
non-recurrent cause for cesarean section, without severe medi-
cal disorders, a singleton pregnancy with cephalic presentation,
a clinically estimated fetal weight of <3.5 kg, an adequate
pelvis and in spontaneous labor in the absence of maternal or
fetal compromise, and who were willing to undergo the trial of
a scar were included in Abdelazim et al’s study (3). In addition,
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importance of spontaneous labor pains before TOLAC was
mentioned in Raja and colleagues’ study (4).

Item of previous vaginal birth was not included in Abdelazim et
al. (3) study for two reasons: 1. Women with only one delivery
by cesarean section without any prior vaginal birth were will-
ing to be included in our study, and, 2. If there was no history
of prior vaginal birth before TOLAC, a clinically estimated fetal
weight of <3.5 kg and adequate maternal pelvis can replace
prior vaginal birth.

Moreover, clinical estimation of the fetal weight and assess-
ment of maternal pelvic capacity adds to the health provider’s
clinical experience.

Ibrahim A. Abdelazim
Department of Obstetrics and Gynecology, Ain Shams University, Cairo,
Egypt and Ahmadi Hospital, Kuwait Oil Company, Kuwait
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Questions on the article titled “Irmpact of obesity on inferfility in
women” within the scope of CME/CPD

. Which of the followings is wrong about adipokines?

a) Adipokines are signaling molecules that have important roles in the regulation of reproduction, immune
response, and glucose and lipid metabolism

b) In PCOS patients, tumor necrosis factor-alpha (TNF-c) levels are increased and adiponectin levels are
decreased

c) Abnormal levels of adipokines are associated with insulin resistance and type 2 diabetes mellitus

d) It has been shown that chemerin levels decrease in metabolic syndrome

e) In obese women, adiponectin levels decrease and increase with weight loss

. Which of the following adipokines decreases in obesity?
a) Leptin

b) Adiponectin

¢) Chemerin

d) Resistin

e) Visfatin

. Which of the followings is not a risk factor for subfertility in overweight and obese women?

a) Impaired ovarian follicular development because of obesity

b) Long-standing anovulation because of hyperandrogenism

¢) Increased free estrogen levels because of increased conversion of androgens to estrogens in adipose tissue
d) Effects of hyperinsulinemia, insulin resistance, and hyperandrogenism on steroidogenesis and ovary
e) Decreased levels of insulin

. What is the first step in the treatment of infertility in obese women?
a) Starting ovulation induction with clomiphene citrate

b) Starting intrauterine insemination as soon as possible

c) Starting in vitro fertilization with higher dosage of gonadotropins
d) Weight loss

e) Laparoscopic drilling

. Which of the followings is wrong about the effects of insulin in obese women?

a) Insulin increases SHBG production from liver

b) The effect of FSH on estradiol and progesterone production increases by insulin
¢) Insulin decreases the production of IGFBP-1 in liver

d) Insulin levels are increased in obese women

e) Insulin stimulates androgen production in the theca cells

. Which of the followings is wrong in obese women?

a) Insulin resistance and hyperandrogenemia are significantly increased in obese women, particularly in
those with central obesity

b) FSH enhances excessive production of the androgen substrate, leading to relatively improper estrogen
levels in the developing follicle in obese women

c) The duration required to achieve spontaneous pregnancy is increased and pregnancy rates are
decreased in obese women, excluding those with regular ovulation

d) Premature luteinization leads to menstrual cycle disorders and obesity-induced oligo-anovulation in
obese women, particularly in those with PCOS

e) It is possible that the increased miscarriage rates in obesity are due to the effects of obesity on the
embryo or the endometrium, or both
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Term gebelikte ultrason ile hesaplanan plasenta hacmi
ve umblikal kord kan1 hacminin korelasyonu

Papinwit Pannopnut', Maethaphan Kitporntheranunt', Panwara Paritakul', Kittipong Kongsomboon?
'Departrnent of Obstetrics and Gynecology, Facully of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand
“Departrment of Preventive and Social Medicine, Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand

Amag: Term gebelikte ultrason ile 6l¢iilen plasenta hacmi ve toplanan umblikal kord kani (UKK) hacmi arasindaki korelasyonu arastirmak.

Materyal ve Metot: Maha Chakri Sirindhorn Tip Merkezi dogumhanesinde tekil term gebeligi olan kadinlarda gézlemsel kesitsel bir calisma
yapildi. Plasenta kahnligl, yiiksekligi ve genisligi 2 boyutlu (2D) ultrason kullanilarak 6l¢iildi ve voliimetrik matematiksel model kullanilarak plasenta
hacmi hesaplandi. Bebegin dogumundan hemen sonra UKK toplandi ve hacmi 6lciildii. Daha sonra, dogum agirhgi, plasenta agirhgr ve gercek
plasenta hacmi analiz edildi. Pearson korelasyonu her iki degisken arasindaki korelasyonu belirlemek icin kullanildi.

Bulgular: Toplam 35 gebe kadin ¢alisma i¢in uygun sartlara sahipti. Tahmini plasenta hacminin ve gergek plasenta hacminin ortalama ve standart
sapmasi sirasiyla 534+ 180 mL ve 575+118 mL idi. Medyan UKK hacmi 140 mL (98-220 mL araliginda) idi. UKK hacminin tahmini plasenta hacmi ile
istatistiksel olarak anlamh korelasyonu yoktu (korelasyon katsayisi 0,15; p=0,37). Bununla birlikte, UKK hacmi gergek plasenta hacmi ile (korelas-
yon katsayisi 0,62; p<0,001) ve dogum agirhgi ile (korelasyon katsayisi 0,38; p<0,02) anlamh olarak koreleydi.

Sonug: 2D ultrason ile tahmin edilen plasenta hacmi UKK hacmi ile anlaml olarak korele degildi. Plasental goriintiilemenin diger tiplerini kulla-
narak tahmini plasenta hacmi ile UKK hacmi arasindaki korelasyonu tespit etmek icin ileri calismalar gerekebilir.

Anahtar Kelimeler: Umblikal kord kam hacmi, plasenta parametreleri, ultrason

Ozgiin Arastirma
J Turk Ger Gynecol Assoc 2015; 16: 68-69 DOI:10.5152/jtgga.2015.15222

Labial Adezyon ve Bakteritiri

Anoush Azarfar, Yalda Ravanshad, Sepideh Bagheri, Mohammad Esmaeeli, Mahmood Malek Nejad
Departrnent of Pediatrics, Mashhad University of Medical Sciences School of Medicine, Mashhad, lran

Amag: Bu caligmanin amaci labial adezyonu olan 23 ayliktan kiiciik kizlarda Klinik prezantasyonu, laboratuvar bulgularni ve tedaviye yamti
degerlendirmektir.

Materyal ve Metot: 1998 ve 2013 arasinda iran’in kuzeydogusunda Meshed’de Dr Sheikh Cocuk Klinigine sevk edilen, labial adezyon teshisi
konulmus 23 aylktan kiiciik tiim kizlarn kayitlan retrospektif olarak gézden gecirildi.

Bulgular: Gézden gecirme periyodu boyunca 63 hastaya labial adezyon teghisi konuldu. Cogu hastada fiziksel muayene sirasinda veya iseme
problemlerinin degerlendirilmesi sirasinda doktorlar tarafindan teshis konuldu. Hastalar arasindaki en yaygin semptom iseme sirasinda diziiri ve
rahatsizlikti. 21 (%33,3) hastada idrar yolu enfeksiyonu 6ykiisii vardi. 17 (%26,9) hastada steril piytiri vardi ve %69,8’i idrar 6rneklerinde bakteri varhg
gosterdi.

Sonug: Doktorlar; idrar yolu enfeksiyonu belirtileri olmaksizin idrar tahlili steril piyiiri veya koloni sayimu <105 olarak bakteri varligi gosterebilen
ergenlik oncesi kizlarla sikca karsilasabilmektedirler. Bu durumlarda, labial adezyondan her zaman siiphelenilmeli ve genital muayene yapilmahdir.
Anahtar Kelimeler: Labial adezyon, bakteriiiri, idrar yolu enfeksiyonu, topikal 6strojen



Ozgiin Arastirma
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Amerika Birlesik Devletleri'nde 2007 yilindaki Buyuk
Durgunluk ve dogumda erkek: kadin oran

Victor Grech
Departmert of Paediatrics, Mater Dei Hospital, Tal-Qrogg, Malta

Amacg: Erkek canll dogumlarn yaklagik %3 ile kadin canh dogumlarim hafifce asmaktadir. Erkek dogumlarin toplam canh dogumlara oran konvansiyonel
olarak E/K seklinde gosterilmektedir. Bircok faktoriin E/K'yi etkiledigi gosterilmistir, bashca yoksulluk, toksinler ve stres E/K’yi diisiirmektedir. Popiilasyon
stresi; deprem gibi dogal olaylardan ve kisa savaslar, terorist saldirlan ve daralan ekonomiler gibi insan yapimi olaylardan meydana cikabilir. Bu ¢alisma,
Amerika Birlesik Devletleri'nde “Biiyiik Durgunluk” (2007) baslangicinin E/K’deki degisikliklerle iligkili olup olmadigim belirlemek icin yapilmustir.

Materyal ve Metot: Ocak 2006 ila Aralik 2008 aras! cinsiyete gore aylik canli dogumlar yillik olarak Amerika Birlesik Devletleri Hastalik Kontrol ve
Onleme Merkezleri'nden temin edildi.

Bulgular: 2007’de 4316233 canli dogum vardi (E/K: 0,51157; %95 giiven arahgi: 0,51110-0,51205). E/K Ocak ve Haziran arasinda yiikseldi ve daha
sonra Agustos ve Aralik arasinda hizla diistii. 2007’nin ikinci yansinda E/K istatistiksel olarak anlaml diisiiktii (p=0,007). Hazirandan Temmuza
E/K’deki diisiis de anlamliydi (p=0,02). Bu bulgular 2006 ve 2008 i¢in birlestirilmis verilerde tekrarlanmadi.

Sonug: 2000’lerin ortalarinda Amerika Birlesik Devletleri’ndeki konut patlamasi yiikselen konut fiyatlar ve yoksul alicilara verilen ucuz ipotekli kre-
diler (mortgage) tarafindan ateslendi. Yiikselen konut fiyatlanndaki duraksama Biiyiik Buhrandan bu yana en kétii mali krizi tetikleyerek, 6demede
gecikmeler ve hacizlerle sonuclandu. iliskili stres ABD’de E/K’yi diisiirmiis gibi goriinmektedir.

Anahtar Kelimeler: Amerika Birlesik Devletleri, ekonomik durgunluk, dogum hizi/egilimleri, infant, yenidogan, cinsiyet orani

Ozgiin Arastirma
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Gebelikte gelisen intrahepatik kolestazin fetal kardiak
ve periferal dolasima etkisi

Secil Kurtulmus', Esra Bahar Giir?, Deniz Oztekin®, Ebru Sahin Giilec®, Duygu Okyay?, Ibrahim Giilhan®
'Katip Celebi Universitesi Tip Fkiiltesi, Kadin Hastaliklar ve Dogum Anabifim Daly, Izmiy, Tiirkive

2Sifa Universitesi T1p Fakliltesi, Kadin Hastaliklar: ve Dogurn Anabilim Daly, Lzmiy, Tt lirkiye

Sdegean Dogumevi Egitim Arastima Hastanesi, Kadin Hastalklar ve Dogum Anabilim Dali, Izmiy, Tiirkive

Amag: Calismanin amaci intrahepatik kolestaz gelisen gebelerde fetal kardiak ve periferal dolagimin Doppler ultrason ile degerlendirilmesi ve saghkl
gebeler ile karsilastimlmasidir.

Materyal ve Metot: Ocak 2013-Ocak 2014 tarihleri arasinda Ege Dogumevi ve Egitim Hastanesi'ne basvuran 22 kolestazh ve 44 saghkh gebe
degerlendirmeye alindi. Gebeler, fetal kardiak ve periferik Doppler ultrason ile degerlendirildi. Fetal kardiak dolasimi degerlendirmek icin Pulmoner
Arter (Pa) veAorta (Ao) Pik velosite indeksi (PVI), Pulmoner Ven (Pv) PVI and Pulsatilite indeksi (PI), Mitral Valv (MV) ve Trikuspid Valv (TV), E- ve
A-dalgasi pik velosite orani (E/A) ve istmus Aorta (IAo) Pik Sistolik Velosite (PSV) ¢lciildii. Periferik dolagim ise, orta serebral arter (MCA) ve umbilikal
arter (UA) PI, resistans indeksi (RI) ve sistol/diastol orani (S/D) ile degerlendirildi.

Bulgular: TV E/A oranlan ( 0.74x0.1 ve 0.75x0.1 (p=0.94)), MV E/A oranlan (0.79+0.1 ve 0.76+0.1 (p=0.25), Ao pik velositeleri ( 90.4+12.3 ve
88.7+14.1 (p=0.51)), Pa pik velositeleri ( 82.5+13.1 ve 76.2=11 (p=0.09)) ve IAo pik velositeleri (108.6+15.4 ve 104.01+14.3 (p= 0.36)) olarak bu-
lundu. UA ve MCA Doppler 6l¢iimlerinin de (S/D, PI, RI) anlamli fark géstermedigi bulundu.

Sonug: Kolestazh gebelerin fetuslarinda, periferik ve kardiak dolasimin Doppler ultrason ile degerlendirilmesinde fark gézlenmemistir.

Anahtar Kelimeler: Kolestaz, gebelik, fetal Doppler, kardiak dolagim



Ozgiin Arastirma
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Nifedipin ve ritodrinin erken dogumda maternal
ve fetal kan akimi paternleri tizerine etkilerinin
karsilastiriimasi

Baran Ozhan Baykal', Siimeyra Nergiz Avcioglu?
'Batrman Medikal Park Hastanesi, Kadin Hastalikiar ve Dogum Anabilim Dali, Batiman, Tiirkiye
2Adnan Menderes Universitesi Tip Fakiiltesi, Kadin Hastaliklar: ve Dogum Anabilim Dal, Aydin, Tiirkive

Amag: Bu ¢alismanin amaci preterm dogum tehdidi olan hastalarda nifedipin ve ritodrinin yan etkilerini ve fetomaternal dolagim tizerindeki etkilerini
arastirmak ve karsilastirmaktir.

Materyal ve Metot: Obstetri klinigine erken dogum tehdidi tanusi ile bagvuran, 24-36 gebelik haftalan arasindaki 60 hasta calismaya alindi.
Hastalarin random olarak secilen 30’una nifedipin,30’una ritodrin tedavisi verildi.Demografik 6zellikler,klinik parametreler,hastalarin laboratuar
bulgular, fetal ve maternal yan etkileri karsilastirildi. Ayrca, tedaviden 6nceki, tedaviden 2 saat ve 48 saat sonraki, umblikal arter (UA), her iki uterin
arter (UtA) ve orta serebral arterdeki (OSA), Pulsatilite indeksi (PI) ve diger Doppler indeksleri arastirldi.

Bulgular: Her iki grupta UA, UtA, OSA'de PI ve diger Doppler indekslerindeki erken ve ge¢ donem degisimler istatistiksel olarak anlami degil idi.
Ayrica,doguma kadar gecen siire,fetal mortalite, maternal morbidite,her iki grupta istatistiksel olarak farkh degil idi.Fakat ritodrin grubunda tasikardi
gibi maternal yan etkiler daha fazla gozlendi. (p<0.05) Aynca, anksiete ritodrin grubunda daha fazla oranda goriilmesine ragmen fark istatiksel
olarak anlaml degildi.

Sonug: Nifedipin ve ritodrin, fetal ve fetomaternal dolagimdaki erken ve ge¢ donem Doppler ultrasonografi parametrelerindeki degisimleri etkile-
mez.

Anahtar Kelimeler: Doppler ultrasonografi, tokoliz, umblikal arter, uterin arter, orta serebral arter

Ozgiin Arastirma
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Prolatinomali Hastalarda Hiperprolaktineminin Plazma
Ghrelin Seviyelerine Etkisi Bulunmamaktadir

Tuncay Delibast', Miiyesser Sayki Arslan', Erman Cakal', Mustafa Sahir?, Oya Topaloglu!, Esra Tutal', flknur Oztiirk Unsal', Basak Karbek’,
Bekir Ucan', Askin Giingtines', Melia Karakése', Mustafa Caliskan', Taner Demirci', Giilfer Tabur?, Mustafa Ozbek’!

'Diskapi Egitim Arastima Hastarnesi, Endokrinoloji ve Metabolizina Kilinigi, Ankara, Tiirkiye

2Ankara Universitesi Tip Fakiiltesi, Endokrinoloji ve Metabolizina Anabilim Daly, Ankara, Ttirkive

SDiskapi Egitim Arastima Hastanesi, Biyokimya Klinigi, Ankara, Tiirkiye

Amag: Giderek artan kanutlar prolaktinin adipoz dokuda viicut kilosunu ve bilesimini diizenleyen tasiyicilann modiilatérii oldugu yoniindedir. Hiper-
prolaktineminin kilo artis1 ve obezite ile iligkili oldugu gosterilmistir. Ghrelin hipofiz bezini de iceren bir cok organdan salinan bir hormondur. Ghrelin
etkisini enerji dengesini diizenleyerek ve istahi uyararak gostermektedir. Bu calismanin amaci prolaktinomal hastalarda kilo alimina ghrelin etkisi olup
olmadigin aragtirmaktir.

Materyal ve Metot: Yeni tam ve kabergolin tedavisi alindaki toplam 44 hasta ¢alisma grubuna dahil edildi. Aghk kan sekeri, insulin, lipid pro-
file, ghrelin (BioTek Instruments, Inc, USA) diizeyleri 6l¢ildi, instilin direnci (Homeostasis model assessment of insulin resistance, HOMA-IR)
hesaplandi. Tiim olgularin beden kitle indeksi (BMI) ve total yag oram (%) of all biyoelektriksel impedans analizi (BIA) (TBF-310GS™, Tanita Corpo-
ration, Tokyo, Japan) ile dl¢tildii.

Bulgular: Prolaktinomali hastalann aclik insiilin, trigliserid, BMI, bel ve kalca cevresi dl¢iimleri kontrol grubuna gore anlamli yiiksek saptandi. A¢hk
glukoz, HDL-kolesterol, LDL-kolesterol ve HOMA-IR o6l¢iimlerinde ise farkllik yoktu. Ayrica total yag oram da hastalarda yiiksek idi, ancak bu yiik-
seklik anlamli bulunmadi. Bunlarn disinda bakilan ghrelin seviyesinde de gruplar arasinda anlamh farkhlik bulunmadi. Serum ghrelin ve biiylime
hormonu arasinda korelasyon gézlendi (p<0.02, rho=0.489). Ancak prolaktin ile ghrelin veya viicut yag oram arasinda korelasyon saptanmadi.
Sonug: Bizim ¢alismamizin sonuglarina gére ghrelin seviyesinin prolaktinomadaki kilo artigi iizerine etkisi yoktur. Ghrelin seviyesinin prolaktinomali
hastalarda obezite prevalansini etkileyip etkilemedigini degerlendirmek icin ileri calismalar gerekmektedir.

Anahtar Kelimeler: Hiperprolaktinemi, ghrelin, kilo artigi



Ozgiin Arastirma
J Turk Ger Gynecol Assoc 2015; 16: 91-95 DOI:10.5152/jtgga.2015.15243

Uterus disi rahimici arac: Tani ve Cerrahi Tedavisi

Mustafa Kaplanoglu', Mehmet Biilbiil', Tuncay Yiice? Dilek Kaplanoglu', Meral Aban?

"Adiyaman Universitesi Tip Fakiiltesi, Kadin Hastaliklar ve Dogum Anabilim Dal, Adiyarnan, Tiirkiye

2Ankara Universitesi Tip Fakiiltesi, Kadin Hastaltlar ve Dogum Anabilim Daly, Ankara, Tiirkive

SUluslararast Kolan Hastanesi, Kadin Hastaliklar: ve Dogum Anabilim Daly, Jinekolojik Onkoloji Bolimdi, Istanbul, Tiirkiye

Amag: Uterus disi rahimici ara¢ (RIA) olan vakalarmizin tamsi ve cerrahi tedavisinin sunumu
Materyal ve Metot: Klinigimizde 2008 ile 2010 tarihleri arasinda gézlenen 21 RIA vakalarimzin retrospektif olarak degerlendirilmistir. Sikayetleri,
tan1 metodlan ve cerrahi tedavisi degerlendirilmistir.

Bulgular: Toplam 14 bakirh RiA ve 7 levonorgestrel (LNG) RIA saptandi. RAI lann 71.4% si lalgtasyon déneminde uygulanmisti. Hastalarin 19.05%
istenmeyen gebelik, 19.05% si pelvik agn ve 23.8% si pelvik agr ve vaginal kanama ile bagvurdu. Iki hastada RIA retroperitoneal alandaydi. Hastalarin
38.1% inde RIA ipi rutin kontroller esnasinda gézlenmemisti. 14 hastaya laparoskopi yapildi. Laparotomi dens adezyon nedeni ile 7 hastaya uygulandi.

Sonug: Uterus disi RIA cesitli klinik semptomlarla bagvurabilir. Ultrasonografi ve X-Ray tani icin yeterlidir. Cerrahi olasi komplikasyonlarin énlenmesi
icin gereklidir ve tercih edilen cerrahi yontem laparoskopidir.

Anahtar Kelimeler: Uterus disi rahimigi arag, cerrahi, kontrasepsiyon

Ozgiin Arastirma
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In vitro fertilizasyon sikluslarinda luteal faz destegine

gonadotropin salgilatict hormon agonisti eklenmesi;
2739 siklus analizi

Erhan Simsek!, Esra Bulgan Kilicdag!, Pinar Caglar Ayta¢!, Gonca Coban', Seda Yiiksel Simsek?, Tayfun Cok!, Biilent Haydardedeoglu’
'Baskent Universitesi Tip Fakiiltesi Adana Hastanesi, Kadin Hastaliklar: ve Dogurn Anabilim Dall, Urerne Endokrinoloji ve IVF Unitesi,
Adana, Tiirkive

?Adana Dogurn Hastanesi, Kadin Hastaliklar: ve Dogurmn Anabilim Dali, Adana, Tiirkiye

Amag: In Vitro Fertilizasyon (IVF) sikluslannda luteal faz defekti mevcuttur ve en iyi luteal faz destegi (LFD) saglamak amaciyla bir¢ok tedavi pro-
tokolii denenmistir. Literatiirde IVF sikluslarinda Gonadotropin Salgilatict Hormon (GnRH) agonistlerinin luteal faz destegini tamamlayici ajan olarak
kullaniminin yararl oldugu 6ne siirtilmiistiir. Biz bu caismamizda IVF tedavisinde standart progesterone destegine ek olarak tek doz GnRH agonist 0,1
mg subkiitan enjeksiyon olarak eklenmesinin 6zellikle canli dogum oranlan olmak {izere gebelik sonuclan iizerine etkilerini analiz etmeyi amacladik.
Materyal ve Metot: Bu calisma 2739 IVF siklusunu igeren retrospektif bir kohort ¢calismasidir. IVF sikluslarinda uzun GnRH agonist ve antagonist
stimiilasyon protokolleri dahil edilmistir. Tedavi programindaki sikluslar ; tek doz luteal GnRH agonist ve progesteron alan Grup A (n=1850) hastalar
ile yalnizca standart progesterone luteal destegi alan Grup B (n =889) hastalar olmak tizere 2 gruba ayrilmustir. Calismanin primer sonucu canl
dogum oranlaridir. Abortus ve ¢ogul gebelik oranlar ise sekonder sonuclardir.

Bulgular: GnRH agonist ve progesterone luteal faz destegi alan (Grup A) ve sadece progesterone alan (Grup B) arasinda canhi dogum
oranlar acisindan ; hem uzun agonist hem de antagonist stimtilasyon kollarinda istatistiki anlamli farklilk g6zlenmedi (sirastyla 40,8%/41,2% ve
32,8%/34,4%,p<0,05). Gebelik oranlari, implantasyon oranlari ve abortus oranlari her iki grupta benzer bulundu. Cogul gebelik oranlar ise antagonist
sikluslarda , Grup A'da Grup B ye gore istatistiksel yiiksek bulundu.(sirasiyla 12,0% ve 6,9%).

Sonug: Luteal fazda destek tedavisi amaciyla GnRH agonistlerinin rutin luteal destege eklenmesi giiniimiiz literatiirii 1s131nda desteklenmektedir.
Ancak kendi calismamizda luteal faza tek doz GnRH agonisti eklemenin gebelik sonuclan {izerine olumlu etkilerini gézlemlemedik. Ancak GnRH
agonistlerinin luteal ddoneme eklenmesinin potansiyel faydasinin ortaya konulabilmesi amaciyla farkli doz rejimleri ve uygulama periodlarn ile iyi
tasarlanmis randomize klinik calismalara ihtiyac vardir.

Anahtar Kelimeler: GnRH agonist, luteal faz destegi, ivf, progesterone
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Histerektomi yapilmadan gerceklestirilen bilateral
sakrospinoz ligament fiksasyonu: 18 aylik takip

Mehmet Baki Sentiirk', Hakan Giiraslan', Yusuf Cakmak?, Murat Ekin’
!Bakirkoy Dr. Sadi Konuk Egitim ve Arastma Hastanesi, Kadin Hastaliklar ve Dogum Klinidi, Istanbul, Tiirkiye
“Batiman Devlet Hastanesi, Kadin Hastaliklar: ve Dogurn Klinigi, Batrnan, Tiirkiye

Amag: Bu calisma cerrahi mesh lie bilateral yapilan sacrospinoz fiksasyon operasyonunun sonuglanni degerlendirmeyi amaglamaktadir.

Materyal ve Metot: 2010 ile 2012 yillan arasinda opere edilen 22 hastanin sonuglan retrospektif olarak degerlendirildi. Operasyon éncesi ve opera-
syon sonrasi 6., 12. ile 18. aylardaki sonuclar Pelvic Organ Prolapse Quantification system (POP-Q) ve Pelvic Organ Prolapse/Urinary Incontinence
Sexual Questionnaire-12 (PISQ-12) siklasi ile karsilagtirildi. Karsilastirma icin Friedman and Wilcoxon Signed Ranks testleri kullarldi. istatistiksel
olarak, p degeri 0.05 ve 001’ den kiiciik oldugunda anlaml kabul edildi.

Bulgular: POP-Q klasifikasyonuna gore vaginal duvarlar ve apical bélge prolapsusunda belirgin iyilesme gézlendi (p=0.001) ve 18 aylik takipler
sonucunda prolapsus izlenmedi. Ayrica PISQ-12 formuna gore hastalarda belirgin memnuniyet vardi (p=0.001).

Sonug: Bu teknik ile yeterli klinik iyilesme saglandigi gériinmektedir ve pelvik organ prolapsus cerrahisinde ilk se¢enek olabilir.

Anahtar Kelimeler: Pelvic Organ Prolapsusu, Cerrahi Mesh, Vaginal Duvarlar

Derleme
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PARP inhibitorleri ve dahasi

Chinmoy K. Bose', Nirban Basu?
'Departrment of Gynecological Oncolgy, Division of Clinical Trial, Netaji Subhas Chandra Bose Carcer Research Institute, West Bengal, India
25th Year MBBS Student, Calcutta Medical College, West Bengal, India

Poli adenozin difosfat (ADP) riboz polimeraz (PARP), hiicre genomunda deoksiriboniikleik asit (DNA) biitiinligiiniin korunmasinin icindeki gizeme
panaromik bir goriis kazandirmaktadir. Giinliik saldirilara karsi normal durumun daha dinamik dengelenmesi ile ilgili dengeleyici kismdirlar. PARP, en
belirgini ve géze carpani meme kanseri (BRCA) 1 ve 2 olan diger tiimér baskilayicilannin icinden eslik eden adaylarimi bulur. ikisinin giicii, over kanser
tedavisi icin artik piyasada olan PARP inhibitorlerince tiimor hiicresinin sentetik letalitesini saglayarak boliiniir. Béylesi inhibitérlerin direnci icin artik
klinik olarak 6nemli hale gelen bircok neden vardir. Bunlar diger hasar onanim yaklagimlan ile birlikte gériilmektedir.

Anahtar Kelimeler: PARP inhibitorleri, BRCA, olaparib, sentetik letalite, over kanseri

Derleme
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Kadinlarda Obezitenin Infertilite Uzerine Etkisi

Zeynep Ozcan Dag', Berna Dilbaz’
Kinkkale Universitesi Tip Fakiiltesi, Kadin Hastaliar ve Dogum Anabilim Daly, Kuikkale, Tiirkiye
2Elike Ziibeyde Harum Kadin Saghgi Egitim ve Arastmma Hastanesi, Urerne Endotrinoloji ve Kisui: Klinigi, Ankara, Tiirkiye

Obezite ve sismanlik prevalansi tim diinyada gittikce artmaktadir ve diinya capinda salgin haline gelmis durumdadir. Obezitenin tireme saghigi da dahil
olmak iizere tiim sistemlerde olumsuz etkileri vardir. infertil kadinlarda obezite prevalansi yiiksektir ve obezite ile infertilite arasindaki baglant: iyi bilin-
mektedir. Obezite ve iireme fonksiyonlarn arasindaki iliski bugiin hala arastinlmaktadir. Asin kilolu kadinlarda adet diizensizligi ve anovulasyon yiiksek
bir orandadir. Asin kilolu ve obez kadinlar iireme sagligi acisindan yiiksek risk altindadir. Subfertilite ve infertilite, gebelik oranlar, diisiik oranlan ve ge-
belik komplikasyonlar bu kadinlarda artmistir. Bu kadinlarda dogal sikluslarda oldugu kadar yardimci ireme sikluslarinda da kétii reproduktif sonuglar
mevcuttur. Bu kotii reproduktif sonuclar ovulasyon indiiksiyonu, in vitro fertilizasyon / intrasitoplazmik sperm enjeksiyonu (IVF/ICSI) ve yumurta dondrii
sikluslarnm da iceren yardimci Ureme tekniklerinde goriilmektedir. Kilo verme bu hastalarda tireme sonuglarn tizerinde olumlu etkilere sahiptir.
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Fetal boyun kitlesinin prenatal tanisi ve yonetimi

Emek Doger, Yasin Ceylan, Ahmet Yigit Cakiroglu, Eray Caliskan
Kocaeli Universitesi Tip Fakiiltesi, Kadn Hastaliklar ve Dogum Anabilim Dali, Kocaeli, Ttirkiye

Fetal boyun bolgesinde yer alan benign mezensimal igsi hiicreli timoriin prenatal ultrasonografik ve MRI ile tam konulmasini rapor ettik. 30 yasindaki
hasta (gravida 2, para 1) 29. gestasyonel haftada ultrasonografik incelemesinde fetusun boyun bélgesinde kitle tespit edilince perinatoloji tinitemize
refere edildi. Fetusun sag lateral boyun bolgesinde preauricular bolgeden sag klavikulaya uzanan 42#*40 mm boyutunda kitle izlendi. Fetal MRI gortintil-
erinde sag lateral buyun bolgesinde cevre dokuya invaze olmayan ve gogiis bosluguna uzanmayan solid heterojen kitle izlendi. 37. gestasyonel haftada,
dgumdan sonra kitlenin sadece cilt altinda oldugu ve cevre dokuya invaze olmadig tespit edildi. Trakenin basi altinda olmadig: ve kitlenin gogiis
bosluguna uzanmadigi anlasildi. Ardindan kitle cerrahi olarak tamamen kompikasyonsuz bir sekilde rezeke edildi. Histopatolojik inceleme sonucunda
kitleye mezensimal igsi hiicreli timor tanisi kondu. immiinohistokimyasal boyama sonucunda CD34 ve kaldesmon pozitif, EMA ve S-100 negatif olarak
degerlendirildi. Fetal MRI ve prenatal ultrasonografik inceleme ile fetal boyun kitlesi tanis1 konulmus olup, neonatal dénemdeki tedavi plan i¢in yardimci
olmustur.
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