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Editorial

Dear colleagues,

[ am delighted to introduce the final issue of the Journal of the Turkish German
Gynecological Association (JTGGA) of the year 2013.

Many interesting articles are included in this issue from Turkey and other countries.
One of them is an important research article evaluating the correlation between trans-
abdominal measurement of the cervix with that of transvaginal measurement in preg-
nant women between 18 and 26 weeks of pregnancy. In this issue, you will also find a
review presenting a critical overview of myometrial functions and focusing specifically
on the role of calcium.

Recently we informed you that our journal had been approved to be indexed by
PubMed Central (PMC), we are in the final phase of the technical evaluation process
and you will be able to display the content of our journal through PMC quite soon.

The web site of our journal (www.jtgga.org) is now going though a renovation and will be available to our readers

at the beginning of 2014 with

a new and user-friendly interface. You can submit your manuscripts easily through the

brand new online submission system of our journal, ScholarOne.

[ would also like to remind you that 2°¢ International Research Awards on Obstetrics & Gynecology will be granted
with a total of $10.000 to three researchers or research groups who have been able to carry out the best researches
in the field of Obstetrics & Gynecology or related subjects and submit them to the JTGGA through the online submis-

sion system at www.jtgga.org.

The deadline for manuscript submissions is February 21+, 2014.

We would like to invite you to join us for our 10" Turkish - German Gynecology Congress to be held in Antalya on

April 30" and May 4™ of 2014.

We are confident that this global meeting in Antalya will attract many participants. The

high standard of the scientific program will be attractive for the international gynecology and obstetrics community
world and we look forward to welcoming you to Antalya.

[ wish you a Great, Prosperous, Blissful, Healthy, Bright, Delightful, Scientific and Energetic new year...

Best regards,

Prof. Cihat Unlii, M.D.
Editor in Chief of JTGGA
President of TAJEV

A-VI
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Original Investigation

Placental location and pregnancy outcome

Plasernita konurmu ve gebelik sornucu

Shumaila Zia
Departrnent of Obstetrics and Gynecology, College of Medicine, King Khalid University, Abha, Saudi Arabia

Objective: The purpose of this study was to determine if placental
location is associated with adverse pregnancy outcome and to assess
whether any association exists between different blood groups and
location of the placenta.

Material and Methods: Medical records of women were reviewed
retrospectively and placental position as documented in the case
notes at routine antenatal (20-38 weeks) ultrasonography was identi-
fied. Placental position was categorised as anterior, posterior and fun-
dal. Association of placental location with foeto-maternal outcome
and different blood groups was noted.

Results: A total 474 case notes of women were analysed for placental
location, feto-maternal outcome and blood groups. Anterior placenta
was found to have a relation with a greater risk of pregnancy-induced
hypertension, gestational diabetes mellitus and placental abruption
(p<0.001), while posterior placenta had a significant association with
preterm labour (p<0.001). Regarding foetal outcome, an anterior pla-
centa was significantly associated with intrauterine growth retarda-
tion and intrauterine foetal death (p<0.001). The majority (54%) of
women with an anterior placenta were O-positive blood group, while
46% of women in the posterior placenta group were A-positive blood
group (p<0.001).

Conclusion: Anterior placental implantation is associated with an in-
creased risk of pregnancy-induced hypertension, gestational diabetes
mellitus, placental abruption, intrauterine growth retardation and in-
trauterine foetal death. Posterior placenta has a significant association
with preterm labour and A-positive blood group. Anterior placenta is
common in women with O-positive blood group. Placental location
may be an important determinant of pregnancy outcome.

(J Turkish-German Gynecol Assoc 2013; 14: 190-3)

Key words: Placental location, pregnancy outcome, neonatal out-
come, antenatal complications

Received: 23 April, 2013 Accepted: 21 August, 2013

Introduction

In Saudi Arabia, screening ultrasonography (USG) of a large
proportion of pregnant women is undertaken and they gen-
erally receive at least one obstetric USG for gestational age,
amniotic fluid volume, foetal anatomic survey and placental
location. Are these implantation sites predictive of an adverse
pregnancy outcome? Only a limited number of investigators
have dealt with placental implantation site and pregnancy
outcome (1-3). Uterine blood supply is not uniformly distrib-
uted. The site of implantation and resultant location of the

Amag: Bu calismanin amaci, plasenta konumunun olumsuz gebelik
sonugclar ile iligkili olup olmadigini belirlemek ve farkli kan gruplan ve
plasenta konumu arasinda herhangi bir iligki olup olmadigini degerlen-
dirmektir.

Gere¢ ve Yontemler: Kadinlarin tibbi kayitlan retrospektif olarak
incelendi ve rutin dogum oncesi (20-38 hafta) ultrasonografide olgu
notlarinda dokiimante edilen plasental pozisyon tanimlandi. Plasental
pozisyon anterior, posterior ve fundal olarak kategorize edildi. Feto-
maternal akibet ve farkh kan gruplan ile plasental konum iligkisi not
edildi.

Bulgular: Kadinlar toplam 474 vaka notu, plasental konum, feto-
maternal akibet ve kan gruplan acisindan analiz edildi. Posterior
plasenta erken dogum ile anlambl iligkili (p<0.001) iken anterior pla-
senta; gebelige bagh hipertansiyon, gestasyonel diabetes mellitus ve
plasenta dekolmani agisindan daha biiyiik bir risk ile iligkili bulundu
(p<0.001). Fetal akibet gozoniine alindiginda bir anterior plasenta
intrauterin gelisme geriligi ve intrauterin fetal 6liim ile belirgin iligkili
bulundu (p<0.001). Posterior plasenta grubunda kadinlarin %46’simin
kan grubu A pozitif iken anterior plasentali kadinlarin cogunlugunun
(% 54) kan grubu O-pozitif idi (p<0.001).

Sonug: Anterior plasental yerlesim gebelige bagh hipertansiyon, ges-
tasyonel diabetes mellitus, plasenta dekolman, intrauterin gelisme
geriligi ve intrauterin fetal 6lim riskinde artis ile iliskilidir. Posterior
plasenta erken dogum ve A pozitif kan grubu ile anlaml bir iliskiye
sahiptir. Anterior plasenta O-pozitif kan grubuna sahip kadinlarda sik
gorilir. Plasentanin konumu gebelik sonucunun 6nemli bir belirleyi-
cisi olabilir.

(J Turkish-German Gynecol Assoc 2013; 14: 190-3)

Anahtar kelimeler: Plasenta konumu, gebelik akibeti, neonatal aki-
bet, dogum 6ncesi komplikasyonlar

Gelis Tarihi: 23 Nisan 2013 Kabul Tarihi: 21 Agustos 2013

placenta within the uterus are likely important determinants
of placental blood flow and therefore pregnancy success (4).
There has been extensive research on low placental implan-
tation because of the importance of detecting placenta
previa. Only a few studies have been undertaken on other
aspects of placental position and possible impact on pregnan-
cy outcome. These studies reported that placental location
might have implications for poor pregnancy outcome includ-
ing preterm birth (5), small for gestational age (SGA) (4),
foetal malposition, malpresentation and the development
of pre-eclampsia (1, 6). In theory, lateral placental location
could contribute a higher risk of foetal intrauterine growth
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retardation (IUGR). A case-control trial conducted in the USA
revealed that women with their placenta located in the fundus
carry an increased risk of premature rupture of membranes
with all the consequential adverse sequelae (5). Reports on an
association between IUGR and placental locations (other than
placenta previa) have been conflicting (1, 7, 8).
This study was designed to investigate:
1) The association between placental location and foeto-
maternal outcome of pregnancy.
2) The relationship of different maternal blood groups with
placental location.

Material and Methods

This retrospective study was conducted at a Abha General
Hospital, Abha, KSA. Our study group included women with sin-
gleton pregnancy, delivered vaginally after 28 weeks of gesta-
tion, who had prior documentation of placental location on the
basis of antenatal USG. The study outcome was the relationship
of different placental locations with antenatal foeto-maternal
complications, like pregnancy-induced hypertension (PIH),
gestational diabetes mellitus (GDM), placental abruption, bad
obstetric history (BOH), preterm delivery, intrauterine growth
retardation (IUGR), intrauterine foetal death (IUFD) and neona-
tal outcome. The records of 500 subjects were ascertained. It is
our departmental policy to offer a routine scan at 18-20 weeks
or later if the booking is late. The details of placental locations
are recorded apart from other parameters. We categorised
each placenta as anterior, posterior and fundal. Placentas occu-
pying the left or right region of the anterior and posterior uterine
walls were considered anterior and posterior, respectively. The
following data were collected - maternal age, gravidity, parity,
number of miscarriages, gestational age at delivery, maternal
blood group, birth weight (BW) of the baby, and 1 minute and
5 minute Apgar scores. The data were analysed using SPSS ver-
sion 17. The results have been expressed in terms of probability
(p) value. A chi squared test was used for categorical data and
unpaired t test for continuous data. A p-value <0.05 was con-
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sidered statistically significant. The study was approved by our
Institutional Research and Ethics Committee.

Results

The study group consisted of 500 cases who delivered vaginally,
during November and December 2012. Of these, 10 cases who
delivered before 28 weeks, 10 women who came fully dilated
without prior documented placental location by USG and six
cases that had multiple pregnancies were excluded, leaving a
total of 474 women. Table 1 describes the characteristics of the
pregnant women according to placental location. There were
no differences between baseline characteristics among three
placental location categories. Fundal location was noted in
46%, anterior in 28% and posterior in 26% women (Figure 1).
Neonatal outcome according to placental locations are shown
in Table 2. There was no significant difference in gestational
age at birth, mean BW and Apgar scores. Table 3 shows the
association of different maternal blood groups with placental
location. The commonest blood groups were O-positive (49%,
n=236) and A-positive (36%, n=173). The majority (54%, n=72)
of women with O-positive blood group had anterior placenta
(p<0.001), while A-positive blood group was associated with
posterior placenta in the majority of cases (46%, n=>57, p<0.001)

Discussion

The blood supply of the uterus is not uniformly distributed and
placental location is an important determinant of placental
blood flow, as measured by uterine artery Doppler velocimetery
(7, 9, 10). There are limited data on the association between
placental location, pregnancy complications and perinatal out-
come. Some researchers have described that placental location
has implications for poor pregnancy outcomes, including pre-
term birth (5) and small for gestational age (SGA) (4). This study
showed a significant association between posterior placenta
and preterm labour. In contrast, we did not find any association
with SGA. Our finding is consistent with another report (11).

Table 1. Relationship between placental location and maternal characteristics

Fundal Anterior Posterior
Characteristic N=218 N=133 N=123 p value
Past history
Gravidity (Mean=SD) 5.4x2.2 5.03x1.7 5.5%2.6 0.55
Parity (Mean=SD) 3.8x1.9 3.54%1.6 3.8x2.1 0.54
Miscarriage (Mean=SD) 0.83+1.5 0.63+2.0 0.9+1.0 0.48
Bad obstetric history (%) 2(0.9) 2(1.5) 0 <0.001
Present age & complications
Maternal age (Mean=SD) 32.9+5.1 31.8+5.2 31.9+49 2.45
PIH (%)* 7(3.2) 5(3.7) 2(1.6) <0.001
GDM (%)* 6(2.7) 8(6.0) 2(1.6) <0.001
Placental abruption (%) 5(2.3) 5(3.7) 0 <0.001
PTL (%)* 0 0 3(2.4) <0.001
SD: standard deviation; PIH "-pregnancy induced hypertension; GDM? - gestational diabetes mellitus; PTL ¥ - pre-term labour
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Table 2. Relationship of foetal outcome with placental location

Fundal Anterior Posterior

Variable N=218 N=133 N=123 p value
Gestational age (Mean=SD) 379+1.5 37.2+2 37.8+x1.4 2.45
Foetal weight, grams (Mean=SD) 2857+493.4 2808 +658.3 2842+503
APGAR score (mean)

1 min 6.2 6.1 6.2 2.48

5 min 8.7 8.4 8.8 3.55
IUGR (%)* 0 4(3) 0 <0.001
Congenital anomalies (%) 3(1.4) 0 0 <0.001
IUFD (%)* 3(1.4) 2(1.5) 0 <0.001
SD: standard deviation; IUGR{- intrauterine growth retardation; IUFD%- intrauterine foetal death

Table 3. Association of placental location with blood groups

Blood group Fundal Anterior | Posterior p
N=(474) N=218(%) | N=133(%) | N=123(%)| value
O-positive 108 (49.5) 72 (54) 56 (45.5) | <0.001
O-negative 14 (6.4) 4(3) 0 <0.001
A-positive 70 (32) 46 (34.5) | 57 (46.3) | <0.001
A-negative 6(2.7) 2(1.5) 0 0.56
B-positive 14 (6.4) 9(6.7) 10 (8.1) 0.56
B-negative 2(0.9) 0 0 0.005
AB-positive 0 0 0 0
AB-negative 4(1.8) 0 0 0.005

Hadley et al. (5) reported that a placenta located in the fundus
carries a significantly higher risk of premature rupture of the
membrane. They presumed that fundal location of the placenta
places the weakest point of the membrane over the cervical os
and thus predisposes the women to premature rupture of mem-
brane with all of the consequential adverse sequelae. Contrarily,
we found a significant association of posterior placenta with
preterm labour. This is probably because placenta located on
the posterior uterine wall may be somehow less efficient due to
the anatomy of that wall (12). As a result of uneven uterine blood
supply (4), the posterior wall of the pregnant uterus is longer (13)
and somewhat thicker (14). Each of these factors may
affect uterine blood supply, especially as the uterus expands
to accommodate the pregnancy. Janewarland et al. (12),
in a case-control study, reported that posterior placenta is sta-
tistically more likely to result in a still birth. They described that
its exact cause is not clear but they put forward three possible
hypotheses: the structure of posterior uterine wall is somehow
at fault, there may be associated intrauterine factors with the
posterior-located placenta, or the pregnant woman'’s sleeping
position is the problem. However, we did not observe such rela-
tion. Rather, this study found a significant correlation between
fundal and anterior placenta with IUFD (Table 2). The present
study showed a statistically significant association of anterior
placenta with an increased incidence of PIH, GDM, BOH, pla-
cental abruption, IUGR and IUFD. One of the explanations may
be non-uniform uterine blood supply or it might be by chance

Posterior, 123
(26%)

Fundal, 218
(€]

Anterior, 133
(28%)

Figure 1. Location of placenta in 474 women

due to the small sample size; further research is needed to
verify these findings. In line with Karthika et al. (15), we did
not observe a significant difference in mean BW among differ-
ent placental location groups. The current study showed that
IUGR pregnancies had a significant association with anterior
placentas. Although the mean BW of anteriorly placed placental
pregnancies is low, it is not significant because the number of
IUGR pregnancies is only four out of 133 cases. However, Lucy et
al. (4) described a positive correlation between IUGR and lateral
placentas, rather than anterior and posterior. Kofinas et al. (7)
reported that unilateral placentas are more common than cen-
tral (anterior and posterior) ones in pregnancies with IUGR and/
or pre-eclampsia. Consistent with our findings, Booth et al. (16)
reported a significant association between fundal placentation
and PIH. The present study revealed a significant association of
fundal and anterior placentas with PIH and IUGR. In contrast, a
recent population-based case-control study of more than 3000
pregnancies (10) reported that the risk of having a foetus with
IUGR was not increased by the site of placental implantation.
However, that study grouped placental locations in three broad
categories (low, high lateral and high fundal) which did not dif-
ferentiate central (anterior or posterior) placenta. The observa-
tion that most of the placentas in this study were located in fun-
dus is not consistent with prior reports (16-18). At least in theory,
a placenta which is primarily implanted near the uterine and/or
ovarian arteries might receive more blood than one implanted
centrally, whether anterior or posterior, and this could account
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for poor pregnancy outcome with anterior placenta, as seen
in our study. In the three groups of placental location (fundal,
anterior and posterior), the mean gestational age and BW were
found to be almost the same; however, some have reported the
negative impact of fundal location of placenta on these findings.
Kalanithi et al. (4) studied the possible influence of placental
location on the Apgar scores of newborns. They described the
location of the placenta as either fundal, uterine body or lower
uterine segment. They found no case of low Apgar score (<4)
in the lower uterine segment group, whereas they found that the
higher the placenta was situated in the uterus, the greater the
incidence of an Apgar score <4 (i.e. 0.6% in the uterine body
group and 2.4% in the fundal group). Our study showed no cor-
relation between low Apgar score and placental location. We
found no case with Apgar score <4.

We observed that anterior placenta have a strong associa-
tion with O-positive blood group and posterior placenta with
A-positive blood group. Therefore, O-positive blood group
women are more prone to antenatal complications, which
are commoner in anterior placenta women. To the best of our
knowledge, either no work or only small studies have been
performed in this regard. Large scale studies are required to
confirm these findings. The retrospective nature of this study is
a limitation, chiefly because of “observer variation” as a result
of different sonographers locating the placental position with
variable reporting styles and experience. Nevertheless, a large
prospective study, where the placental positions are deter-
mined by only one experienced sonographer, would be useful
to confirm the findings of this study.

In summary, pregnancies with anterior placenta are compli-
cated by PIH, GDM, placental abruption, IUGR and IUFD as
compared to fundal or posterior ones. Anterior placenta is com-
mon in O-positive and posterior placenta in A-positive blood
group. Women with posterior placenta have a greater risk of
premature delivery. This study supports the hypothesis that the
location of the placenta is associated with pregnancy success.
Therefore, placental location may be an important determi-
nant of pregnancy outcome. Additional research is needed to
confirm this observation and to determine whether pregnan-
cies with anterior placenta may benefit from more intensive
monitoring.
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Original Investigation

Caesarean deliveries by Pfannenstiel versus
Joel-Cohen incision: A randomised controlled trial

Joel-Cohen insizyona karsilik Pfannenstiel insizyon ile Sezaryen dogurnlar:
Bir randomize kontrollii ¢calisrma

Wessam Magdy Abuelghar!, Gasser El-bishry', Lamiaa H. Emam?
‘Departiment of Obstetrics and Gynecology, Ain Shams University, Cairo, Eygpt
“Departmerit of Obstetrics and Gynecology, Gharmra Hospital, Cairo, Eygpt

Objective: This study was designed to compare the Pfannenstiel ver-
sus Joel-Cohen incisions during caesarean deliveries.

Material and Methods: Women undergoing caesarean deliveries
(n=153) were randomly assigned to the conventional Pfannenstiel or
the Joel-Cohen incision. The outcome measures included postopera-
tive pain, requirement for analgesics, operative time and other post-
operative data.

Results: Maternal age, parity, gestational age and indications for caesar-
ean delivery were similar across groups. Total operative time, postopera-
tive recovery duration, time to get out of bed, to walk straight without
support, to detect audible intestinal sounds and to pass gases or stools
were shorter in the Joel-Cohen group. Postoperative haematocrit de-
creases and estimated intraoperative blood loss were similar between
the two techniques. Moderate and severe pain at 6, 12 and 18 hours post-
operatively was less frequent after the Joel-Cohen technique.
Conclusion: Joel-Cohen incision in the non-scarred abdomen may
provide a faster technique for caesarean section with less postopera-
tive pain and probably early postoperative recovery in our circum-
stances. (J Turkish-German Gynecol Assoc 2013; 14: 194-200)

Key words: Caesarean, deliveries, Pfannenstiel, Joel-Cohen, incision
Received: 29 June, 2013 Accepted: 07 August, 2013

Introduction

Caesarean section is the most common major abdominal
operation performed on women in developed and develop-
ing countries; thus, any useful refinement in the operative
technique is likely to yield substantial benefits. The surgical
technique for caesarean delivery has changed over time, and
from surgeon to surgeon, and these changes involve both
uterine and skin incisions (1). Rates of caesarean section vary
between countries and health services from 3.5% in Africa to
29.2% in Latin America and the Caribbean (2).

There are many possible ways to perform a caesarean
section: 77% of Obstetricians use a Pfannenstiel incision for
urgent or emergency caesarean sections, 55% use single-
layer closure of the uterine incision, 37% use double-layer
closure, while 11% use single-layer closure only in women
undergoing concomitant sterilisation (3). The Pfannenstiel

Amag: Bu calisma sezaryen dogumlar sirasinda Joel-Cohen insizyona
karsilik Pfannenstiel insizyonu kiyaslamak icin tasarlandi.

Gere¢ ve Yontemler: Sezaryen doguma giden kadinlar (n=153)
randomize olarak geleneksel Pfannenstiel veya Joel-Cohen insizyon
grubuna ayrildi. Akibet 6lciimlerine postoperatif agr, analjezik gerek-
sinimi, operasyon siiresi ve diger postoperatif veriler dahildi.

Bulgular: Maternal yas, parite, gestasyonel yas ve sezaryen dogum
endikasyonlarn gruplar arasinda benzerdi. Toplam operasyon siiresi,
postoperatif iyilesme siiresi, yataktan ¢ikma, destek olmaksizin diiz
yiriime, duyulabilir bagirsak seslerini saptama ve gaz veya gaita ¢ikar-
ma zamani Joel-Cohen grubunda daha kisa idi. Postoperatif hematok-
rit azalmasi ve tahmini intraoperatif kan kaybi iki teknik arasinda ben-
zerdi. Postoperatif 6., 12. ve 18. saatte orta ve siddetli agrn Joel-Cohen
teknigi sonrasi daha az siklikta oldu.

Sonug: Skar olmayan karinda Joel-Cohen insizyon, bizim kosullar-
mizda Sezaryen Kesisi icin daha az postoperatif agn ve muhtemelen
postoperatif erken iyilesme ile daha hizli bir teknik saglayabilir.

(J Turkish-German Gynecol Assoc 2013; 14: 194-200)

Anahtar kelimeler: Sezaryen, dogumlar, Pfannenstiel, Joel-Cohen, insizyon
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incision is a transverse skin incision, two finger-breadths
above the symphysis pubis, which is extended in the
direction of the anterior superior iliac spine (ASIS) and
ends 2-3 cm medial to ASIS on both sides (4). In the Joel-
Cohen Incision, the skin incision is placed 3 cm above
the original Pfannestiel incision, the subcutaneous tissue
is incised only in the three most medial centimetres, and
the lateral tissue is separated manually, before the fascia is
divided bluntly with both index fingers inserted in the deep
fascial space created by the knife. Then, the abdomen is
opened bluntly with fingers, the uterine cavity is incised
and the incision is extended laterally by 2 fingers. In both
techniques, after delivery of the baby, the placenta is
delivered spontaneously (5). The modified Joel Cohen
technique is a very attractive surgical option due to its
simplicity and its claimed advantages; it is faster to perform,
causes less blood loss, less postoperative pain, shorter
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hospital stay, less postoperative infection, is more economic,
and saves more staff time and utilises less anaesthesia (6).
This study was designed to compare the Pfannenstiel versus
Joel-Cohen incisions during caesarean deliveries.

Material and Methods

This comparative study was carried out over one year from
January 2012 to January 2013. One hundred and fifty three (153)
women were included in this study after informed consent
was taken and the study was approved by the institute ethical
committee. One hundred and twenty eight (128) women were
finally (25 were lost during follow-up, Figure. 1) included in
this study and randomly assigned to either the conventional
Pfannenstiel or the Joel-Cohen incisions during caesarean
delivery according to the different obstetric indications.

Abuelghar et al.
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Exclusion criteria included (1) women having experienced
previous abdominal operations, (2) women who had received
a previous caesarean section, (3) women with any disease that
could affect post-operative recovery (cardiac, diabetes mellitus,
preeclampsia), and (4) patients who were complicated with
unilateral or bilateral extension of the uterine incision during
caesarean section.

All recruited women were subjected to history taking, general,
obstetric examinations and preoperative investigations accord-
ing to the hospital labour ward protocol, in particular preopera-
tive haemoglobin and haematocrit analysis.

All caesarean section were done under spinal anaesthesia,
by a lecturer of the causality (denoted as someone who had
passed the residency program 3 years previously and had at
least 3 years of experience as an assistant lecturer, with an MD
degree), and were assisted by a registrar of the causality.
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Figure 1. The flow chart of the study design
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Randomisation was performed using a computer-generated list
of random numbers; the allocation sequence was concealed
from the researcher enrolling and assessing participants in
sequentially numbered, opaque, sealed and stapled envelopes,
which were kept with the labour ward nurse. The envelopes
were opened only after the enrolled participants had complet-
ed all of the baseline assessments and it was time to allocate
the intervention. Once the decision regarding caesarean deliv-
ery was taken and after transferring the patient to the operating
room, the patient was blinded to the method until a few min-
utes before the operation where the numbered randomisation
envelopes were placed in the preparation room of the obstetric
theatre and were consecutively picked by the anaesthetist for
each caesarean delivery. The results of randomisation (whether
1 or 2) were known only to the single obstetrician who per-
formed the operation (physicians, nursing staff and the patient
were unaware of the randomisation results).

Group 1: The Joel-Cohen abdominal incision was used. This
was a straight transverse incision through the skin only, 3 cm
below the level of the anterior superior iliac spines (higher
than the Pfannenstiel incision). The subcutaneous tissues were
opened only in the middle 3 cm. The fascia was incised trans-
versely in the midline then extended laterally with blunt finger
dissection; finger dissection was used to separate the rectus
muscles vertically and laterally and to open the peritoneum.
All layers of the abdominal wall were stretched manually to
the extent of the skin incision. The bladder was reflected inferi-
orly. The myometrium was incised transversely in the midline,
without breaching the amniotic sac, then opened and extended
laterally with finger dissection.

Group 2: A Pfannenstiel abdominal incision was used. The skin
and rectus sheath were opened transversely using sharp dis-
section. The rectus sheath was dissected free from the underly-
ing rectus abdominus muscles. The peritoneum was opened
longitudinally using sharp dissection. The uterus was opened
with a transverse lower segment incision. The uterine incision
was closed with two layers of continuous sutures and both peri-
toneal layers were closed with continuous sutures. The fascia
was closed with continuous or interrupted sutures. The skin
was closed with interrupted or continuous sutures.

Before surgery in both groups, the pubic hair was removed from
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the operative field using a razor, and a urinary catheter was intro-
duced before surgery and removed after mobilisation. All patients
received the same dose of prophylactic antibiotics, were trans-
ferred to the same post-operative ward, received the same medi-
cation and were nursed by well-trained nursing staff (the nursing
staff were unaware to which group each patient was allocated).
Primary outcome measures included postoperative pain using
a visual analogue scale (VAS) in the 1%t 6", 12" and 18" hours
postoperative; VAS is represented by a 100 mm line with one
end labelled as (no pain) and the other as (worst possible
pain), in which the patient was asked to put a mark on the line
representing the severity of pain she felt (7), (Figure 2).
Secondary outcome measures were operative time (time from
skin incision to skin closure), delivery time (time from skin inci-
sion to delivery of the baby), delivery to closure time (time from
delivery of the baby to closure of skin), the amount of blood loss
during caesarean section (which was estimated by the amount
of the blood in the suction bottle), postoperative haemoglobin
(Hb) & haematocrit drop and postoperative febrile morbidities.
Also, secondary outcome measures were the times from the
end of caesarean section to getting out from bed and to walk-
ing straight without support, time to detecting audible intestinal
sounds and to passing gases or stool, and length of postopera-
tive hospital stay.

The same preoperative antibiotics and postoperative analgesics
(Pethidine 50 mg IM on request) were given to both groups.
Post-operative follow-up was done one week after the caesar-
ean delivery.

Sample size justification

The required sample size was calculated using G* Power soft-
ware version 3.17 for sample size calculation (*Heinrich Heine
Universitat; Diisseldorf; Germany), setting the primary outcome
as the proportion of patients with severe or very severe pain
after surgery as scored on the visual analogue scale (VAS), the
a-error probability at 0.05, power (1-f error probability) at 0.95
%, and effective sample size (w) at 0.25.

The effective size (w) was calculated as follows: w=VX¥N
where X2 is the chi-square test and N is the total sample size.
The number of participants needed to produce a statistically
acceptable figure was 63 patients in each study group.
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Figure 2. Visual analogue scale (VAS) for pain assessment
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Statistical analysis

Data were collected, tabulated and then statistically analysed
using the Statistical Package for Social Sciences (SPSS) computer
software version 15. Numerical variables were presented as
mean and standard deviation (£SD), while categorical variables
were presented as number and percentage. Chi-square test
(X?) was used for comparison between groups with regard to
qualitative variables. The Student t-test and Mann-Whitney U-test
were used for comparison between groups as regard quantita-
tive variables. Relative risks were calculated with respect to
intraoperative and postoperative events in both groups, with the
corresponding 95% confidence interval (CI). A difference with a
p value <0.05 was considered statistically significant.

Results

The mean age of the studied population was 26.64+3.66 years
(range: 20-35 years), the mean gestational age at caesarean
section was 38.82+1.3 weeks (range: 35.14-42 weeks) and the
mean parity was 1 (range: 0-4). There were no significant dif-
ferences between the Joel Cohen group and Pfannenstiel group
regarding mean age (26.75+3.7 versus 26.53+3.65, respective-

Table 1. Mean age, parity and gestational age of the two studi-
ed groups

Group 1 Group 2
(Joel Cohen | (Pfannenstiel

Incision) Incision) P
Variables (Number=64) | (Number=64) | value
Age (years) 26.75+3.7 26.53+3.65 | 0.74%*
Mean=SD (range) (20-35) (20-35)
Parity 1+£1.2 (0-4) 1+£1.5(0-3) | 0.80%*
Mean=SD (range)
Gestational age (Weeks)| 38.86+1.4 38.78+1.2 0.73%:
Mean=SD (range) (38-41) (38.5-40.5)
*#: Non-significant

Table 2. Indication for caesarean section in both groups
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ly), mean parity (1£1.2 versus 1+1.5, respectively) and mean
gestational age (38.86+1.4 versus 38.78+1.2, respectively)
(p>0.5; Chi-square test); Table 1.

Also, there was no significant difference between the two stud-
ied groups regarding indications for caesarean section (p>0.5;
Chi-square test); Table 2.

The mean VAS score at 6, 12 and 18 hours postoperative were
significantly lower in the Joel-Cohen group (52.8+13.0, 31.5+12.8
and 16.3+6.9, respectively) compared to the Pfannenstiel group
(67.5+12.1, 43.7+15.4 and 23.1+9.5, respectively), (p<0.001;
independent-samples Student t test); Table 3.

The number of analgesic doses consumed postoperatively was
significantly lower in the Joel-Cohen group compared to the
Pfannenstiel group (2.4+0.8 versus 3.0+0.8, respectively),
(p<0.001, independent-samples Student t test); Table 3.

Risk analysis was performed to compare the risk of severe pain 6
and 12 hours postoperative in both of the studied groups; the odds
and relative risk ratios of severe pain 6 hours postoperative were
0.18 (95%CI 0.08 to 0.38) and 0.43 (95%CI 0.29 to 0.65), respectively,
and the risk of severe pain 6 hours postoperative was 0.31 in the
Joel-Cohen group compared to 0.72 in the Pfannenstiel group. The
Joel-Cohen incision was significantly associated with an absolute
risk reduction of severe pain 6 hours postoperative compared to the
Pfannenstiel group of 0.41 (95%ClI 0.25 to 0.56), (p<0.05); Table 4.
The odds and relative risk ratios of severe pain 12 hours postopera-
tive were 0.15 (95%CI 0.04 to 0.54) and 0.19 (95%CI 0.06 to 0.61),
respectively, and the risk of severe pain 12 hours postoperative was
0.05 in the Joel-Cohen group compared to 0.25 in the Pfannenstiel
group. The Joel-Cohen incision was significantly associated with
an absolute risk reduction of severe pain 12 hours postoperative
of 0.20 compared to the Pfannenstiel group (95%CI 0.09 to 0.32),
(p<0.05); Table 5.

The secondary outcomes such as total operative time, incision-
to-delivery and delivery-to-closure times were significantly
shorter in the Joel Cohen group (22.36+2.45, 2.88+1.12 and
17.86+2.34 minutes, respectively) compared to the Pfannenstiel
group (31.59+2.88, 3.75+1.22 and 24.59+2.51 minutes, respec-
tively), (p<0.05; Independent Student’s ¢-Test). Also, time to get

Group 1 Group 2

(Joel Cohen Incision) (Pfannenstiel Incision) P
Indications for caesarean sections (Number=64) (Number=64) value
Poor progress of labour and CPD 18 (28.1%) 17 (26.5%) 0.88%*
Failed induction of labour 9 (14.1%) 10 (15.6%) 0.83**
Malpresentation 8 (12.5%) 6 (9.4%) 0.01%*
Foetal distress 5 (6.3%) 5 (4.7%) 1.00%:
Oligohydramnios 6 (9.4%) 9 (14.1%) 0.46%*
Foetal macrosomia 6 (9.4%) 4 (6.3%) 0.54%*
Multiple pregnancy 7 (10.9%) 7 (10.9%) 1.00%*
Infertility 1 (1.6%) 2 (3.1%) 0.56%**
Pulsating cord prolapse 3 (4.7%) 4 (6.3%) 0.71%*
Previous repair of complete perineal tear 1(1.6%) 0 (0%) 0.227%*
*#*: Non-significant; CPD: Cephalo-pelvic disproportion
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out of bed, to walk straight without support, to detect audible
intestinal sounds and to pass gas were significantly shorter in
the Joel-Cohen group (4.92+1.06, 7.28+1.25, 4.82+0.74 and
9.34+1.83 hours, respectively) compared to the Pfannenstiel
group (7.13%=1.13, 9.53+1.46, 6.16+0.71 and 12.14+2.37 hours,
respectively), (p<0.05; Independent Student’s ¢-Test); Table 6.

There was no significant difference between the Joel Cohen
and Pfannenstiel groups regarding postoperative haemoglo-
bin decrease (0.35+0.26 versus 0.34+0.21g/dL, respectively)
and haematocrit decrease (0.67+0.29 versus 0.47+0.35 g/dL,
respectively), (p>0.05; Independent Student’s ¢-Test). The num-
ber of patients with a hospital stay of 0-24 hours was 40 (62.5%)
in the Joel Cohen group and 44 (68.8%) in the Pfannenstiel

Table 3. Postoperative pain scores and analgesic consumption
in the two studied groups

Group 1 Group 2
(Joel Cohen | (Pfannenstiel

Incision) Incision) P
Variables (Number=64) | (Number=64) | value
VAS at 6 hours
postoperative 52.8+13.0 67.5+12.1 |<0.001*
Mean=SD
VAS at 12 hours
postoperative 31.5+12.8 43.7+x15.4 |<0.001*
Mean+=SD
VAS at 18 hours
postoperative 16.3+6.9 23.1£9.5 [<0.001%*
Mean=SD
Analgesic doses
used postoperative 2.4x0.8 3.0+£0.8 <0.001*
Mean=SD
*: Significant; VAS: Visual analogue score
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group (statistically insignificant), while the number of patients
with a hospital stay of 24-28 hours was 24 (37.5%) in the Joel
Cohen group and 20 (68.8%) in the Pfannenstiel group (statisti-
cally insignificant), (p>0.05; Chi-Squared Test); Table 6.

Discussion

Caesarean section is a common practice and each institute
should study and evaluate the best evidence tailored to its staff
and facilities. Caesarean section morbidity is closely related to
the precision of opening and closing the abdomen and uterine
wall. The modified Joel Cohen technique is a very attractive
surgical option due to its simplicity and its claimed advantages.
It has already been applied in many parts of the world as it
provides more benefits as it is faster to perform, and results in
less blood loss, less postoperative pain, earlier ambulation and
a shorter hospital stay (6).

This study was designed to compare the Pfannenstiel versus
Joel-Cohen incisions during caesarean deliveries, especially in
settings with a high flow of patients, as our tertiary referral centre.
Several studies have stated that the Joel-Cohen incision at
caesarean delivery is a faster method of delivery than both
Pfannenstiel incision and mid-line longitudinal incision (8-11).
In this study, the total operative time, and incision-to-delivery
and delivery-to-closure times in this study were significantly
shorter in the Joel Cohen group compared to the Pfannenstiel
group. Song & colleagues concluded that the Joel-Cohen inci-
sion at caesarean section reduces the operative time, blood loss
and postoperative hospital stay (12). Also, the operative time
was significantly shorter in the Joel-Cohen technique compared
to the Pfannenstiel technique in the studies by Darj et al. (13)
and Wallin et al. (14) and the modified Joel Cohen technique

Table 4. Odds, risk ratios and risk reduction of severe pain 6 hours postoperative in both studied groups

Variables

Value

Odds ratio of severe pain 6 hours postoperative

0.18 (95% CI 0.08 to 0.38)

Relative risk ratio of severe pain 6 hours postoperative

0.43 (95% CI 0.29 to 0.65)

Risk of severe pain 6 hours postoperative in Joel-Cohen group 0.31

Risk of severe pain 6 hours postoperative in Pfannenstiel group 0.72

Absolute risk reduction of severe pain 6 hours postoperative by Joel-Cohen technique 0.41 (95% CI 0.25 to 0.56)
Significance level p<0.0001

*: Significant; VAS: Visual analogue score

Table 5. Odds, risk ratios and risk reduction of severe pain 12 hours postoperative in both studied groups

Variables

Value

QOdds ratio of severe pain 12 hours postoperative

0.15 (95% CI 0.04 to 0.54)

Relative risk ratio of severe pain 12 hours postoperative

0.19 (95% CI 0.06 to 0.61)

Risk of severe pain 12 hours postoperative in Joel-Cohen group 0.05

Risk of severe pain 12 hours postoperative in Pfannenstiel group 0.25

Absolute risk reduction of severe pain 12 hours postoperative by Joel-Cohen technique 0.20 (95% CI 0.09 to 0.32)
Significance level p<0.0001

*: Significant; VAS: Visual analogue score
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Table 6. The secondary outcome in the two studied groups
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Group 1 Group 2
(Joel Cohen Incision) (Pfannenstiel Incision) P
(Number=64) (Number=64) value
Total Operative Time (minutes) 22.36+2.45 (20-32) 31.59+2.88 (25-36) <0.001*
Mean=SD (range)
Incision-to-delivery time (minutes) 2.88+1.12 (2-5) 3.75+1.22 (2-9) <0.001*
Mean=SD (range)
Delivery-to-closure time (minutes) 7.86+2.34 (12-25) 24.59+2.51 (20-30) <0.001*
Mean=SD (range)
Postoperative haemoglobin drop (g/dL) 0.35+0.26 (0.1-1.4) 0.34+0.21 (0-1.1) 0.734%*
Mean=SD (range)
Postoperative haematocrit drop (%) 0.67+0.29 (0-10.3) 0.47+0.35 (0-2) 0.099%*
Mean=SD (range)
Postoperative temperature =38°C 7 (10.9%) 15 (23.4%) 0.061%*
Number (%)
Time to get out from bed (hours) 4.92+1.06 (4-7) 7.13%+1.13 (5-10) <0.001*
Mean=SD (range)
Time to walk straight without support (hours) 7.28+1.25 (5-10) 9.53+1.46 (7-13) <0.001*
Mean=SD (range)
Time to detect audible intestinal sounds (hours) 4.82+0.74 (4-6.5) 6.16+0.71 (5-7.7) <0.001*
Mean=SD (range)
Time to pass gases or stool (hours) 9.34+1.83 (7-13) 12.14+2.37 (8-18) <0.001*
Mean=SD (range)
Postoperative hospital stay
0-24 hours 40 (62.5%) 44 (68.8%) 0.457%*
24- 48 hours 24 (37.5%) 20 (31.2%)
*Significant
** Non-significant

was recommended by the Royal College of Obstetricians and
Gynecology in cases of urgent caesarean delivery due to its
speed, non-closure of the pelvic peritoneum and non-closure
of subcutaneous tissue (15).

The primary outcome of this study was focused on postop-
erative pain after caesarean delivery using the visual ana-
logue scale (VAS) in first 6, 12 and 18 hours postoperative.
The mean VAS score at 6, 12 and 18 hours postoperative were
significantly lower in the Joel-Cohen group (52.8+13.0, 31.5+12.8
and 16.3%+6.9, respectively) compared to the Pfannenstiel group
(67.5+12.1, 43.7+15.4 and 23.1+9.5, respectively). The number
of analgesic doses consumed postoperatively was significantly
less in the Joel-Cohen group compared to the Pfannenstiel group
(2.4%0.8 versus 3.0+0.8, respectively).

Also, Darj et al. (13) and Ferrari et al. (16) concluded that the
postoperative pain was significantly greater in the Pfannenstiel
technique compared to the modified Joel Cohen technique
due to extensive tissue trauma and increased inflammatory
response in the Pfannenstiel technique.

Risk analysis was performed to compare the risk of severe 6 and
12 hours postoperative pain in both of the studied groups; the Joel-
Cohen technique was significantly associated with an absolute risk
reduction of severe postoperative pain after 6 hours [0.41 (95%
CI 0.25 to 0.56)] and 12 hours [0.20 (95% CI 0.09 to 0.32)] com-
pared to the Pfannenstiel technique. A large Cochrane systemic

review was done to evaluate the Joel-Cohen and Pfannenstiel
techniques during caesarean deliveries and concluded that
the postoperative pain and number of analgesics needed
were lower in the Joel Cohen technique compared with the
Pfannenstiel technique (17, 18).

Although this study and randomised controlled trials concluded
that the time to get out of bed, to walk straight without support,
to detect audible intestinal sounds and to pass gases were
significantly shorter in the Joel-Cohen group compared to the
Pfannenstiel group (6, 9, 19), the Cochrane systemic review
concluded that there was no significant difference between
the Joel-Cohen and Pfannenstiel techniques regarding time to
return of bowel function, time to mobilisation and/or time to the
start of breastfeeding (17, 18).

There was no significant difference in this study between the
Joel Cohen group and the Pfannenstiel group regarding the
postoperative hospital stay, while, Moreira et al. (6) and Popiela
et al. (20), concluded that the postoperative hospital stay was
significantly shorter in the modified Joel Cohen technique com-
pared to the Pfannenstiel technique.

There was no significant difference in this study between the Joel
Cohen group and the Pfannenstiel group regarding the postop-
erative haemoglobin and/or haematocrit decreases and no blood
transfusion or serious complications were recorded; Darj et al. (13)
and Wallin et al. (14) concluded that blood loss was less with the
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Joel Cohen procedure (448 & 250 mL, respectively) compared to
the Pfannenstiel procedure (608 & 200 mL, respectively) due to
the short operative time and minimal tissue trauma (13, 14).

The Cochrane systemic review (three trials) reported less
blood loss with the Joel-Cohen technique compared to the
Pfannenstiel technique and reported more blood transfusion
with the Pfannenstiel compared with the Joel-Cohen tech-
nique; also, the Cochrane review stated that “the three trials
do not provide information on mortality and serious or long-
term morbidity such as morbidly adherent placenta and scar
rupture” (17, 18).

The limitations of this study include a lack of long-term follow-
up, and the fact that women with previous abdominal surgery,
women with medical disorders and/or women receiving gen-
eral anaesthesia were not included in this study.

Based on limitations of this study and Cochrane reviews, further
trials with long-term follow-up are needed to provide informa-
tion on mortality and/or long-term morbidity, such as morbidly
adherent placenta and scar rupture after both techniques of
caesarean deliveries.
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f-human chorionic gonadotropin assay in
vaginal washing fluid for the accurate diagnosis
of premature rupture of membranes during late
pregnancy

Gecg gebelik sirasuda erkern rmernbran rdptdrdnidn dogru tarusi icin vajinal yikarna
swisinda B-hurman Roryornik gonodatropin ol¢tirnii

Orhan Temel', Ebru Cégendez!, Selcuk Selcuk!, Mehmet Resit Asoglt?, Erdal Kaya'
!Department of Obstetrics and Gynecology, Zeynep Karnil Training and Research Hospital, Istanbul, Turkey
2The University of Texas MD Anderson Carncer Center, Houston, Texas, United States of Arnerica

Objective: To determine whether the measurement of beta-human
chorionic gonadotropin (8-hCG) levels in vaginal fluid is useful for the
diagnosis of premature rupture of membranes (PROM).

Material and Methods: A total of 92 pregnant women between 24
and 40 weeks gestation participated in this study. The patients with fluid
leaking from the vagina were designated Group 1, the patients with no
fluid leaking from the vagina were Group 2, and those with a suspicion
of fluid leaking from the vagina were classified as Group 3. Irrigating the
posterior vaginal fornix with 5 mL sterile saline was used to measure
B-hCG levels of the patients. Receiver operator curve (ROC) analysis
was used to determine the cut-off value for a positive diagnosis.
Results: The B-hCG levels of vaginal fluid were measured as
20.5%25.0 mIU/mL, 254.6%+346.8 mIU/mL, and 74.3=100.8 mIU/mL
in Group 1, Group 2, and Group 3, respectively. Vaginal -hCG level
was higher statistically significantly in Group 2 than Group 1 and 3
(p<0.001). 100 mIU/mL was accepted as a cut-off value by using the
receiver operating characteristic curve. According to 100 mIU/mL,
sensitivity, specificity, positive predictive and negative predictive val-
ues were calculated as 71.2, 100, 100, and 65.1%, respectively.
Conclusion: The study showed that the measurement of f-hCG level
in vaginal washing fluid is an efficient and easy diagnostic test for pre-
dicting the amount of fluid leaking from the vagina. However, due to the
low negative predictive value of the test, it would not be convenient in
daily practice. (J Turkish-German Gynecol Assoc 2013; 14: 201-4)

Key words: Beta-human chorionic gonadotropin, premature rupture
of membranes, diagnosis
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Introduction

Premature rupture of membrane (PROM) is shown in 5-15%
of all term births and in 20-40% of all preterm births. The
most common complication of PROM is infection. Although
term births with prolonged PROM are at risk of infection, the

Amag: Erken membran riiptiiriiniin tanisi i¢in vajinal sivida beta-hu-
man koryonik gonadotropin ($-hCG) seviyesinin 6l¢iimiiniin yararl
olup olmadigini belirlemek.

Gerec ve Yontemler: Gebeligin 24-40. haftalan arasinda olan toplam
92 gebe bu calismaya dahil edildi. Vajinadan sivi geldigi goriilen has-
talar Grup 1, vajinadan sivi gelmeyenler Grup 2 and siipheli siv1 gelisi
olan hastalar Grup 3 olarak siniflandirildi. Hastalarn vajinal sividaki
B-hCG seviyelerinin 6lciimii icin posterior vajinal fornixin 5 mL salin
ile elde edilen yikanti suyu kullanildi. Receiver operator curve (ROC)
analizi yapilarak dogru tani icin gereken esik seviye belirlendi.
Bulgular: Vajinal sivida B-hCG seviyesi Grup 1 icin, 20.5+25.0 mIU/mL,
Grup 2 i¢in 254.6+346.8 mIU/mL, Grup 3 icin 74.3+100.8 mIU/mL ola-
rak olciildii. Vajinal B-hCG seviyesi Grup 2 de Grup 1 ve 3'ten istatis-
tiksel olarak daha yiiksek bulundu (p<0.001). ROC analizi egrisi kulla-
nilarak esik seviye 100 mIU/mL olarak kabul edildi. 100 mIU/mL esik
degree gore; sensitivite, spesifite, pozitif ve negatif prediktif degerler
sirastyla %71.2, %100, %100 ve %65.1 olarak hesaplandi.

Sonug: Vajinadan sivi geligini 6n gormede, vajinal yikama sivisinda
B-hCG seviyesinin 6lciimiiniin etkili ve kolay bir tanisal testi oldugu
calismamizda gosterilmistir. Bununla birlikte: testin negatif prediktif
degerinin diisiik olmasindan dolay: giinliik pratikte kullammi uygun
olmayabilir. (J Turkish-German Gynecol Assoc 2013; 14: 201-4)
Anahtar kelimeler: Beta-human koryonik gonadotropin, erken
membran riiptiird, tani

Gelig Tarihi: 01 Haziran 2013 Kabul Tarihi: 19 Eyliil 2013

main threat involves preterm cases. Infection risk increases
concomitantly with a prolonged latent period (1).

Diagnosis of PROM is easy when there is a demonstration
of amniotic fluid leakage from the cervix, but more difficult
when there is doubt surrounding whether PROM has occurred.
Failure to identify patients with membrane rupture can result in
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a failure to implement obstetric measures, while false diagnosis
can lead to inappropriate interventions such as hospitalisation
or labour induction. The diagnosis of PROM usually depends
on a combination of factors, including the patient’s history,
identification of amniotic fluid index (AFI) pooling and ferning,
and the nitrazine test (2, 3). However, in equivocal cases of
PROM, the traditional method has been associated with both
false-positive and false-negative results (4).

The absence of a non-invasive ‘“‘gold standard” test for the
diagnosis of membrane rupture has led to the search for
alternative biochemical markers. Biochemical substances
which have high amniotic concentration, e.g. prolactin (5),
alpha-fetoprotein (AFP) (6), insulin like growth factor binding
protein-1 (7), foetal fibronectin (8), and deaminooxidase (9),
have all have been previously studied.

Beta-human chorionic gonadotropin (8-hCG) is produced by
trophoblastic tissue, which is present in varying degrees in
serum, urine, and amniotic fluid during pregnancy. It is present
in AF as well as maternal blood and urine, at concentrations
ranging from approximately 2000-70,000 mIU/mL (10).
Unfortunately, there is no information available about $-hCG
levels in vaginal fluid. Because B-hCG is secreted by cervical
glands, a certain level should be present in vaginal fluid.
Therefore, we measured and compared B-hCG levels in the
vaginal fluid of normal pregnant women, pregnant women with
PROM and pregnant women with suspected PROM.

In this study, our aim was to determine the diagnostic value of
B-hCG level in vaginal washing fluid for PROM.

Material and Methods

This study was conducted at Zeynep Kamil Education and
Training Hospital, Istanbul, Turkey, in the Department of
Perinatology, from April 2011 to December 2011. The study was
approved by the local ethics committee, and written informed
consent was obtained from all participants. The pregnant
women in their second and third trimester that had normal
foetal development in ultrasound in respect of their last men-
struation date were included in this study. A history of preterm
labour and PROM, multiple pregnancy, uterine pathology and
malformation, cervical dilatation more than 2 cm, vaginal
bleeding or placenta previa, vaginal contaminations with urine
or faeces, or those with no follow-up were excluded from the
study. A total of 92 pregnant women at the 24-40™ week of ges-
tation were enrolled in the present study. A power analysis was
not used to calculate the sample size in each group.

At admission, all patients underwent a sterile speculum exami-
nation. Amniotic fluid pooling with or without valsalva manoeu-
vre was noted. The patients with negative, positive and sus-
pected pooling were classified as Group 1 (28 patients), Group
2 (52 patients) and Group 3 (12 patients), respectively. Group 1
contained patients with amniotic fluid leaking from the vagina
upon speculum examination, Group 2 included patients with-
out complaint of amniotic fluid leaking from the vagina, while
Group 3 was composed of those patients who complained of
vaginal discharge and/or perineal wetness, and these patients
were negative for amniotic fluid pooling with or without val-
salva manoeuvre on speculum examination.
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After taking the history of patients, vaginal examination with a
sterile speculum was performed on all patients. Amniotic fluid
pooling, drainage of amniotic fluid, blood, urine, meconium or
semen with valsalva manoeuvre and cervical dilatation were
evaluated. Subsequently, 5 cc of sterile saline was placed in the
vagina through the speculum. After a 20 minute waiting period,
3 cc of vaginal washing fluid was removed using a syringe. The
fluid was transported to the laboratory within one hour, and then
placed into a biochemistry tube for -hCG analysis. All of the
samples were studied in the same laboratory using the same
technique. B-hCG level was measured and interpreted after the
samples were centrifuged 5 minutes at 3000 rpm. At the same
time, the amniotic fluid index (AFI) of patients was measured
with the four quadrant method and recorded. AF] values less than
50 mm were defined as oligohydramnios and values between
50-80 mm were considered as borderline oligohydramnios.

For statistical analysis, SPSS Software Version 19 (IBM, United
States of America) was used. In order to analyse parametric data
and perform sub-analysis, ANOVA and post-tukey tests were used,
respectively. To analyse non-parametric data and perform sub-
analysis, Kruskal-Wallis and Mann-Whitney U tests were used,
respectively. The chi-square test was utilised to analyse rational
data. To determine cut-off values, a receiver operating character-
istic (ROC) curve and sensitivity analysis were performed.

Results

Demographic data for each group are shown in Table 1.
There were no statistically significant differences between the
groups in terms of age, weeks of gestation, AFI and APGAR
(Appearance, Pulse, Grimace, Activity, Respiration) score val-
ues (p>0.05). The birth weight was calculated as 3330.2+478.0
for group 1, 2758.2+953.5 g for group 2, and 2428.8+1105.8 g
for group 3. The mean birth weight of group 1 was statistically
significantly higher than that of group 2 and 3 (Table 1, p<0.05).
No significant difference was observed between the groups
in terms of number of gravida, parity and abortus numbers
(p>0.05). The B-hCG levels of group 1, 2 and 3 were measured
as 20.5+25.0 mIU/mL, 254.6+346.8 mIU/mL and 74.3+100.8
mlU/mL, respectively. A statistically significant difference was
found between the groups for f-hCG levels. On the day of the
measurement of hCG, the average gestation age was calculated
as 38+ 36*6 and 35*! weeks for groups 1, 2 and 3, respectively.
Duration from the day of measurement of hCG to the delivery
time was 21 hours for group 1, and 55 hours for groups 2 and 3.
All values were found to be statistically significant when -hCG
cut-off levels were accepted as 90, 95, 100, 105 or 110 mIU/mL
for predicting certain leakage of fluid from the vagina (p<0.05).
ROC curve analysis was used to establish the optimal cut-off
concentration for vaginal washing fluid for p-hCG levels. The
optimal cut-off value was found to be 100 mIU/mL (Figure 1).
According to this cut-off point, the sensitivity, specificity, positive
and negative predictive value were calculated as 71.2%, 100%,
100% and 65.1%, respectively.

Fluid leaking from the vagina would be considered if the patient’s
B-hCG value in their vaginal fluid was higher than 100 mIU/mL.
Although patients with $-hCG values lower than 100 mIU/mL in
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Table 1. Comparison of maternal age, gestation weeks, amniotic fluid index (AFI), birth weight, APGAR (Appearance, Pulse,
Grimace, Activity, Respiration) score and 3-hCG value between the groups

Leaking fluid from the vagina
Group 1 Group 2 Group 3
(n=28) (n=52) (n=12)
(mean*SD) (mean*SD) (mean*SD) p

Age (years) 27.0£4.5 28.2+5.4 26.2+6.3 >0.05
Gestation weeks 38.6x1.9 36.6x4.5 35.2+x6.4 >0.05
AFI (mm) 116.5+47.9 100.5+44.4 88.3+43.5 >0.05
Birth weight (g) 3330.2+478.0 2758.2+953.5 2428.8+1105.8 <0.01
APGAR at 1 min 8.4%0.6 7.4x23 7.2x24 >0.05
APGAR at 5 min 9.5+0.7 8.7x2.0 8.2x3.1 >0.05
Beta-hCG (mIU/mL) 20.5+£25.0 254.6+346.8 74.3+100.8 <0.001
ANOVA test was used. p<0.05 was accepted as statistically significant.

the vaginal fluid were more likely to have no probability of fluid
leaking from the vagina, water flow was detected in 34.9% of
these patients. -hCG values were found to be lower than 100
mlU/mL in all patients without fluid leaking from the vagina.

Discussion

PROM is associated with infectious morbidity in the mother
and foetus, cord accidents, and imminent term or preterm
labour. For these reasons, its correct diagnosis is very impor-
tant. The history of the patient is often sufficient for diagnosis
in 90% of cases of suspected PROM. Although an accurate
diagnosis can be made with intra-amniotic injections of dye,
both patients and doctors are reluctant to go through such an
invasive procedure. An ideal laboratory diagnostic technique
should be acceptable to both patients and clinicians and should
be non-invasive, accurate and rapid. The use of biochemical
markers (confirmation of AFI components, such as AFP, foetal
fibronectin, or insulin-like growth factor-binding protein-1 in the
vaginal fluid) seems to present a reasonable alternative method
for diagnosing PROM (6-8). All of these markers have advan-
tages and disadvantages. However, they have not been popular
because of their complexity and cost.

The other biochemical marker used for the accurate diagnosis
of PROM is 3-hCG in vaginal fluid. It does not require additional
instruments when a commercial f-hCG kit for pregnancy test-
ing is available. The advantages of the B-hCG test include the
low cost and rapid results.

In a study published by Kim et al. (11), f-hCG cut-off value
of PROM was estimated in 120 patients and when the cut-off
value was accepted as 39.8 mIU/mL, the sensitivity, specific-
ity, positive and negative predictive values were reported as
95.5%, 94.7%, 91.3% and 97.3%, respectively. They showed that
the B-hCG values in vaginal washing fluid of patients with pool-
ing was significantly higher than in patients with no pooling,
in parallel to our study. However, in contrast to our work, they
evaluated preterm and term pregnancies as different groups.
Although the cut-off value accepted by Kim et al. (11) was
lower than our study, the negative prediction value was higher.

In a study conducted by Mangano et al. (12), 52 patients
were evaluated and divided into three groups: patients
with clinically confirmed membrane rupture as group 1
(n=21), patients with suspected membrane rupture as group
2 (n=11), and the control group without membrane rupture
as group 3 (n=20). In this study, the f-hCG cut-off value in the
vaginal washing fluid was detected as 100 mIU/mL with regard
to prediction of pooling. In another study, Esim et al. (13)
examined 141 patients for -hCG in vaginal washing fluid; they
declared the optimal B-hCG cut-off value to be 65 mIU/mL.
According to this, sensitivity, specificity, positive and negative
predictive values were calculated as 68%, 95%, 82% and 90%,
respectively. Unlike our study, the values of sensitivity and
specificity for the second and third trimester were compared
separately and sensitivity was found to be higher in the sec-
ond trimester. Therefore, it was suggested that testing p-hCG
in vaginal fluid in the second trimester could be more conve-
nient. Anai et al. (14) evaluated p-hCG as a marker for PPROM
and established the vaginal f-hCG concentration ranges of
a subset of patients without PPROM in the first, second, and
third trimesters. These investigators demonstrated a definitive
difference in mean B-hCG concentrations of subjects with
PPROM and those without. They considered that there was a
significant difference in the second and third trimesters using
a vaginal B-hCG threshold concentration of 50 mIU/mL. In a
study conducted by Ni et al. (15), B-hCG, AFP and IL-6 mark-
ers were investigated in vaginal fluid. According to the ROC
analysis, the sensitivity and specificity were 97.7% and 100%
for AFP, and 95.1% and 89.5% for p-hCG, respectively. They
found that AFP had highest diagnostic value. In the present
study, sensitivity and specificity were found to be 72.1% and
100%, respectively, for -hCG in vaginal fluid.

As can be seen above, different cut-off levels, sensitivities, spec-
ificities, positive and negative predictive values for f-hCG in
vaginal washing fluid have been reported in various studies for
the accurate detection of PROM. These different results could
have arisen from reasons such as the existence of a difference
in the number of samples, including. In addition, patients with
vaginal bleeding were included in some studies.
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Figure 1. Receiver operating characteristic (ROC) curve analysis

As already known, cut-off values are significantly affected by the
number of samples. Also, -hCG values may vary from labora-
tory to laboratory and -hCG level in amniotic fluid of term and
preterm pregnancies may vary. In the studies discussed, the
term and preterm groups were not homogeneous in terms of
pregnancy.

In conclusion, we believe that $-hCG measurements in vaginal
fluid would be accurate for diagnostic testing for prediction of
PROM. Also, it can be performed quickly and easily. Because it
has a low negative predictive value, diagnostic confusion may
occur. Extended studies are needed to determine the cut-off
value of $-hCG in the diagnosis of PROM.
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The impact of parity on perinatal outcomes in
pregnancies complicated by advanced maternal age

lleri maternal yasla komplike gebeliklerde paritenin perinatal sonuglara etkisi

Eralp Baser, Kerem Doga Seckin, Selcuk Erkiling, Mehmet Fatih Karsl, [lkin Mahmut Yeral, Oktay Kaymak,
Turhan Caglar, Nuri Danisman
Departmernt of Obstetrics and Gynecology, Zekai Tahir Burak Womer's Health Education and Research Hospital,
Ankara, Turkey

Objective: The purpose of this study was to investigate the impact
of parity on perinatal outcomes in pregnancies complicated by ad-
vanced maternal age.

Material and Methods: A total of 11 587 pregnancies were reviewed
retrospectively from patient medical records. Singleton pregnancies
greater than 24 weeks of gestation were included. The study group
consisted of women =40 years old at the time of delivery, and the
control group consisted of women aged between 20 and 30 years
old. Data regarding age, parity, gestational age, mode of delivery, and
obstetric and neonatal complications were collected. Firstly, preg-
nancies =40 years and the younger control group were compared
altogether with respect to the obstetric and neonatal complications.
Secondly, both groups were divided into subgroups according to par-
ity, and a second comparison was made with controls.

Results: Mean maternal age in the study and control groups was
43+2.2 and 24+2.8 years, respectively. In women =40 years old, all
of the investigated obstetric and neonatal complications except post-
partum haemorrhage and foetal malformations were higher when
compared to younger controls (p<0.05). In the nulliparous =40 year
old group, the most significant complications were preterm delivery
(45.3%), low 5-minute Apgar score (15.2%), and neonatal intensive
care unit admission (15.2%). On the other hand, in the multiparous
group, preeclampsia (16.6%), abruptio placentae (5.1%), foetal de-
mise (7.2%), and macrosomia (9.6%) were found to be significantly
higher when compared to controls.

Conclusion: The study suggests that pregnancies of maternal age
=40 years carry increased risks for both neonatal and obstetric com-
plications, and these risks seem to be effected by parity.

(J Turkish-German Gynecol Assoc 2013; 14: 205-9)

Key words: Advanced maternal age, parity, perinatal outcome, neo-
natal outcome
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Introduction

Delayed childbearing has become increasingly common in
the past decades, and this has raised concern for the pos-
sible risks for both the mother and the foetus. In numerous
previous studies, a maternal age =40 years has been reported
as a proper cut-off to better identify high-risk women with

Amag: Bu ¢calismanin amac, paritenin ileri maternal yas ile komp-
like olmus gebeliklerde perinatal sonuclara olan etkisinin incelen-
mesidir.

Gerec ve Yontemler: Toplam 11 587 gebelige ait takip dosyasi ret-
rospektif olarak incelendi. Calismaya 24 hafta iizeri tekiz gebelikler
dahil edildi. Calisma grubu dogum sirasinda 40 yas ve {izeri olan gebe
kadinlardan, kontrol grubu ise 20-30 yas aras! gebe kadinlardan olus-
turuldu. Hastalann yas, parite, gestasyonel yas, dogum sekli, obstetrik
ve neonatal komplikasyonlara ait verileri toplandi. ilk olarak 40 yas
lizeri gebelerle gen¢ kontrol grubunun tamami obstetrik ve neonatal
komplikasyonlar acisindan karsilastinldi. Sonrasinda, her iki grup da
pariteye gore ayrnlarak (nullipar ve multipar), ikinci bir karsilastirma
yapildi.

Bulgular: Calisma ve kontrol grubunda ortalama maternal yaglar si-
rasiyla 43+2.2 ve 24+2.8 yil idi. Kirk yas lizeri kadinlarda, postpartum
kanama ve fetal malformasyonlar disinda incelenen tiim obstetrik
ve neonatal komplikasyonlar kontrollere gore daha sikti (p<0.05).
Nullipar 40 yas istii gebelerde kontrollere gére anlamh olarak daha
sik gozlenen en sik komplikasyonlar preterm dogum (%45.3), diisiik
5.dakika APGAR skoru (%15.2), ve neonatal yogun bakim tnitesine
yatis (%15.2) idi. Diger taraftan multipar grupta preeklampsi (%16.6),
ablasyo plasenta (%5.1), fetal kayip (%7.2) ve makrozomi (%9.6) kont-
rol grubuna gore daha sikt1 (p<0.05).

Sonug: Bu calismada, maternal yasin 40'in iizerinde oldugu gebe-
liklerde neonatal ve obstetrik komplikasyonlarda artis oldugu, ve bu
risklerin pariteden etkilendigi sonucuna varilmustir.

(J Turkish-German Gynecol Assoc 2013; 14: 205-9)

Anahtar kelimeler: ileri maternal yas, parite, perinatal sonuclar, ne-
onatal sonuclar

Gelis Tarihi: 18 Agustos 2013 Kabul Tarihi: 19 Eyliil 2013

advanced maternal age (1). The majority of these pregnan-
cies are achieved with assisted reproductive technologies
(ART), which also increases the risk of complications.

The prevalence of advanced maternal age within all pregnan-
cies has been previously reported to be around 1.5%; how-
ever, these numbers may change according to the population
studied (2, 3). Advanced maternal age is well known to be
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associated with adverse maternal and foetal outcomes such
as gestational diabetes mellitus, preterm delivery, antepartum
haemorrhage (4). This study was designed to compare the
complications and pregnancy outcomes of women aged 40
years and above with women aged 20-30 years, with special
emphasis on the variations of these complications with regards
to parity.

Material and Methods

A retrospective patient chart analysis was conducted for preg-
nancies that were followed-up at a tertiary referral hospital in
Ankara, Turkey between January 1, 2011 and January 1, 2013.
Institutional ethical and scientific approval was obtained. A total
of 11,587 pregnancies were reviewed retrospectively. Singleton
pregnancies after 24 weeks of gestation were included, and all
gestational ages were confirmed by first or second trimester
ultrasound measurements. Pregnant women with multifoetal
pregnancies, chronic diseases, and previous uterine surgeries
were excluded.

The study group consisted of women =40 years (n=190). Using
a 1:3 ratio for cases:controls, the control group consisted of 600
women aged between 20 and 30 years, who were randomly
selected. Women with multifoetal pregnancies, chronic dis-
eases, and previous uterine surgeries were also not included
in the control group. Data including age, parity, gestational age,
mode of delivery and obstetrical and neonatal complications
were collected and compared with respect to maternal age and
parity. Nulliparity was defined as not having any previous history
of deliveries >20 gestational weeks. Multiparity was defined
as a previous history of =1 delivery >20 gestational weeks.
Obstetric complications such as placenta previa, placental
abruption, hypertension, preeclampsia, gestational diabetes
mellitus, preterm delivery, low 1 and 5 minute Apgar scores,
neonatal intensive care unit admission, intrauterine growth
restriction (IUGR) and foetal demise were recorded for each
patient.

Preeclampsia was defined as increased blood pressure =140/90
on two or more occasions, and =300 mg proteinuria in 24-hour
urine, after 20 weeks of gestation. The diagnosis for gesta-
tional diabetes mellitus was based on the American College of
Obstetrics and Gynecology guidelines for diagnosing gestation-
al diabetes mellitus (5). Childbirth before 37 completed weeks
(<259 days) was defined as preterm delivery. Postpartum
haemorrhage (PPH) was defined as estimated blood loss (EBL)
=500 mL after vaginal delivery, and =1000 mL after caesarean
delivery. Low Apgar scores were defined as a 1 minute Apgar
score <7 and a 5 minute Apgar score <9. The study and control
groups were further divided into two subgroups according to
parity (nulliparous and multiparous), and the two groups were
compared with nulliparous and multiparous controls.
Statistical analyses were performed with IBM SPSS 20.0 (SPSS
Inc., Armonk, NY, USA) software. Continuous variables were
expressed as mean=standard deviation (SD), discrete variables
as median (range) and categorical variables as number and
percentage. The Kolmogorov-Smirnov test was used to assess
normal data distribution. The univariate analyses were inves-
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tigated with Chi-square test (with Yates’ correction), Fisher’s
Exact test and t-test, where appropriate. Odds ratio (OR) with
95% confidence interval (CI) was calculated for each complica-
tion. In addition, crude and adjusted log-linear binomial regres-
sion analyses were carried out for each complication separately
by maternal age group, to estimate the relative risk ratios (RR).
Women aged 20-30 were assigned as the basal controls in this
model. P values were considered significant at the 0.05 level
(two tailed).

Results

Mean age in the study and control groups were 43+2.2 and
24+2.8 years, respectively. Fifty-two per cent (n: 408) of the
patients were nulliparous, and 48% (n: 383) of the patients were
multiparous. The comparisons between the study and control
group with regards to perinatal and neonatal outcomes are
presented in Table 1. In the study group, the most significant
complications that were found at rates higher than in the con-
trols were as follows: preterm delivery (28.9%), preeclampsia
(15.8%), gestational diabetes mellitus (6.8%), IUGR (9.5%),
placenta previa (3.7%), abruptio placentae (5.8%), and foetal
demise (7.8%) (p<0.05). The caesarean delivery rate was also
higher in the study group (58.9%) when compared to con-
trols (30.7%) (p<0.05). There were no significant differences
between the groups with respect to PPH and foetal malforma-
tions (p>0.05). Mean gestational age was lower in the study
group as compared to the control group (36.7+2.8 vs. 37.8+2.4
weeks, respectively; p<0.05). Crude and adjusted estimates of
the association between maternal age group and parameters of
adverse pregnancy outcomes are presented in Table 2.

The two groups were further divided into two subgroups
according to parity, as nulliparous and multiparous; the study
groups (=40 years) were again compared with controls of
similar parity. The comparison of the divided groups in terms of
obstetric and perinatal outcomes is given in Table 3. In =40 year
old nulliparous women, there was a trend towards increased
obstetric and perinatal complications, including preterm deliv-
ery (45.3%), gestational diabetes mellitus (9.1%) and placenta
previa (12%) (p<0.05). In =40 year old multiparous group,
preeclampsia (16.6%), abruptio placentae (5.1%), foetal demise
(7.2%), caesarean delivery (58%) and macrosomia (9.6%) were
higher than in controls. However, there were no statistically
significant differences between the =40 year old multiparous
women and controls in terms of preterm delivery, IUGR, pla-
centa previa, postpartum haemorrhage, and foetal malforma-
tions (p>0.05). Amniocentesis was performed in 27 patients in
the study group, and 8 controls to rule out foetal chromosomal
anomalies; all were reported as having a normal karyotype.

Discussion

Advanced maternal age is well known to increase the risk
for perinatal complications and adverse pregnancy outcomes
when compared to younger women. Current evidence suggests
that these risks of advanced age begin to increase after the age
of 35 years, and significantly accelerate after the age of 40 (6).



J Turkish-German Gynecol Assoc 2013; 14: 205-9

Bager et al.
Advanced maternal age and parity 207

Table 1. Comparison of perinatal and neonatal complications between women aged =40 years and controls (20-30 years)

Women aged Women aged
>40 years (n=190) 20-30 years (n=600)
n (%) n (%) OR (%95 CI) p
Preterm delivery 55 (28.9) 118 (19.6) 1.67 (1.37-1.94) 0.009
Gestational diabetes mellitus 13 (6.8) 18 (3) 5.67 (2.37-4.95) 0.005
Preeclampsia 30 (15.8) 22 (3.6) 4.93 (2.77-8.79) <0.001
Intrauterine growth restriction 19 (9.5) 30 (5) 2.11 (1.16-3.85) 0.033
Placenta previa 7(3.7) 3(0.5) 7.62 (1.95-29.78) <0.001
Foetal anomaly 8(4.2) 16 (2.6) 1.71 (0.71-4.11) 0.22
Intrauterine foetal demise 15 (7.8) 13(2.1) 2.70 (1.45-6.14) 0.005
Ablatio placenta 11 (5.8) 7(1.2) 5.21 (1.99-13.65) <0.001
Caesarean delivery 112 (58.9) 185 (30.8) 1.64 (1.46-1.90) 0.011
Postpartum haemorrhage 6(3.1) 15 (2.5) 1.23 (0.87-3.24) 0.32
Low birth weight 53 (27.9) 124 (20.6) 3.61(1.91-6.81) 0.020
Macrosomia 21 (11.1) 20 (3.3) 2.14 (0.75-6.10) <0.001
Neonatal intensive care admission 18 (9,4) 46 (7.6) 2.21 (1.24-3.93) 0.003
Neonatal mortality 12 (6.3) 16 (2.6) 2.46 (1.14-5.29) 0.013
1-minute Apgar score <7 32 (16.8) 47 (7.8) 2.38 (1.47-4.86) <0.001
5-minute Apgar score <9 34 (17.9) 51 (8.5) 2.35(1.47-3.75) <0.001

Table 2. Crude and adjusted relative risks (RR) of asso-
ciation between advanced maternal age (>40 years) and
obstetrical-neonatal complications when compared to the

control group

Women aged > 40 years (n=190)

Crude RR
(95% CI)

Adjusted RR!
(95% CI)

Preterm delivery

0.92 (0.82-1.12)

1.08 (0.95-1.12)

Gestational diabetes mellitus

1.84 (1.74-1.91)

1.78 (1.72-1.83)

Preeclampsia

1.88 (1.77-1.98)

1.81 (1.69-1.95)

Intrauterine growth restriction

1.61 (1.53-1.68)

1.34 (1.24-1.47)

Placenta previa 2.12(2.04-2.21) | 1.84(1.72-1.99)
Foetal anomaly 1.03 (0.92-1.12) | 1.06 (0.96-1.11)
Intrauterine foetal demise 1.55(1.43-1.62) | 1.47 (1.39-1.54)
Ablatio placenta 1.79 (1.71-1.87) | 1.74(1.66-1.83)
Caesarean delivery 1.91 (1.83-1.96) | 1.86(1.80-1.91)
Postpartum haemorrhage 1.02 (0.93-1.07) | 1.00(0.91-1.04)
Low birth weight 1.44(1.37-1.54) | 1.51(1.42-1.58)
Macrosomia 1.71 (1.60-1.77) | 1.52(1.45-1.61)

Neonatal intensive
care admission

1.69 (1.59-1.73)

1.61 (1.54-1.69)

Neonatal mortality

1.63 (1.54-1.71)

1.54 (1.42-1.59)

1-minute Apgar score <7

1.38 (1.31-1.47)

1.49 (1.42-1.54)

5-minute Apgar score <9

1.35(1.28-1.39)

1.46 (1.40-1.51)

! Adjusted for parity

In this study, we found that preeclampsia, gestational diabetes
mellitus, placenta previa, foetal demise, abruptio placentae,
preterm delivery, and IUGR were higher in the women aged
=40 years, when compared to controls. Previous studies have
reported similar findings to this study (7, 8). For example, a
paper on neonatal outcomes in advanced maternal age report-
ed that maternal age =40 years was associated with a higher
incidence of preterm birth, low birth weight and stillbirth (9).
Another study had previously stated that advanced maternal
age was a risk factor for abruptio placentae (10). Gestational
diabetes mellitus, preeclampsia and preterm delivery were also
reported to have a higher incidence among the pregnancies
with maternal age over 40 years (4, 11). In the log-linear bino-
mial regression analyses performed in this study, we found that
women aged =40 years had significantly increased RRs for all
obstetric and neonatal complications except foetal anomalies
and obstetric haemorrhage.

A previous study from Turkey investigated the maternal and foe-
tal outcomes of pregnancies in women aged 35 and older (12).
The authors compared 565 women of advanced maternal age
(=35 years), with 3,607 controls (<35 years). Preeclampsia,
antepartum bleeding, and caesarean delivery frequency was
higher in the advanced maternal age group (p=0.001). They
also reported that Apgar scores of the infants were lower in
women with advanced maternal age. We also found similar
results in this study. They reported that newborn weights and
NICU admission rates were similar between the two groups in
their study. However, in this study, we found higher frequen-
cies of low birth weight infants and higher NICU admissions
in women of advanced age. This difference may be due to
the fact that our cases of advanced maternal age consisted of
women aged =40 years, while in the study of Ustiin et al. (12),
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Table 3. Comparison of perinatal and neonatal outcomes between women aged =40 years and controls, according to parity

Nulliparous Multiparous
=40 years 20-30 years =40 years 20-30 years
(n= 33) (n= 375) (n=157) (n=225)

Variables n (%) n (%) p n (%) n (%) p

Preterm delivery 15 (45.3) 67 (17.9) 0.001 40 (23.4) 53 (23.5) 0.31
Gestational diabetes mellitus 3.1 14 (3.7) 0.02 10 (6.4) 4(1.7) 0.018
Preeclampsia 4(9.4) 14 (3.7) 0.36 26 (16.6) 8 (3.5) 0.00
Intrauterine growth restriction 3(8.7) 17 (4.5) 0.2 16 (10.2) 13 (56.7) 0.106
Placenta previa 4(12) 1(0.26) 0.00 3(1.9 2(0.9) 0.38
Foetal anomaly 2(6.1) 9(2.4) 0.21 6(3.8) 7.1 0.519
Intrauterine foetal demise 4(12) 8(2.1) 0.001 11 (7.2) 5(2.2) 0.009
Ablatio placenta 3(9.2) 4(1.1) 0.001 8 (5.1) 3(1.3) 0.03
Caesarean delivery 21 (63) 147 (39.2) 0.01 91 (58) 38 (16.9) 0.006
Postpartum haemorrhage 1(3.03) 11 (2.9 0.24 5(3.2) 4(1.8) 0.43
Low birth weight 12 (36.4) 72 (19.2) 0.001 41 (25.7) 52 (23.1) 0.51
Macrosomia 6(18.2) 11 (2.9) 0.00 15 (9.6) 9(4) 0.027
Neonatal intensive care admission 5(15.2) 26 (6.9) 0.002 13 (8.2) 20 (8.9) 0.521
Neonatal mortality 3(9.1) 5(1.3) 0.002 9(.7) 11 (4.9 0.72
1-minute Apgar score <7 3(9.9) 16 (4.3) 0.001 29 (18.5) 31(13.7) 0.27
5-minute Apgar score <9 5(15.2) 20 (5.3) 0.000 29 (18.5) 31(13.7) 0.21

it consisted of women aged =35 years. In another study from
Turkey, 237 advanced maternal age (=35 years) pregnancies
were retrospectively analysed and compared with younger age
controls for maternal and foetal outcomes (13). The rates of
preeclampsia, gestational diabetes, low Apgar scores and intra-
uterine foetal demise were higher in the advanced age group.
On the contrary, caesarean delivery rates were higher in the
control group. Rates of prematurity, low birth weight infants and
foetal anomalies were similar between the groups. The findings
of this study were very similar to our findings, except that the
rates of caesarean delivery and low birth weight infants were
also higher in the advanced maternal age group in our study.

A very recent study investigated the frequency of postpartum
haemorrhage in women with advanced maternal age (14).
In this retrospective study, a total of 12,868 women aged =35
years were compared with 52,200 women aged <35 years. It
was reported that, although the risk of postpartum haemor-
rhage seemed to increase in advanced aged women, this was
attributable to factors other than maternal age. Interestingly, it
was found that advanced age was found to be associated with
less PPH in the multivariate analysis. In our study, the frequency
of PPH was similar between advanced age and control groups.
In this study, in order to compare women for the aforemen-
tioned outcome measures according to parity, we divided the
study population into two groups as nulliparous and multipa-
rous. Gestational diabetes mellitus, preterm delivery and pla-
centa previa were found to be significantly higher in nulliparous
older women, whereas foetal demise and abruptio placentae
were found to be higher in both nulliparous and multiparous
women. There was a significantly increased risk of preec-
lampsia only in multiparous older women compared to young

multiparous controls. These findings are similar to those from
the literature, except for those regarding placenta previa and
preeclampsia. In a previous study, multiparity was found to be
associated with placenta previa (15). On the other hand, Chan
et al. (4) also found that an increased incidence of placenta
previa existed among mothers =40 years, in contrast to other
studies. Another study also stated that preeclampsia was higher
both in nulliparous and multiparous older aged women; how-
ever, we could demonstrate this increase only in multiparous
advanced maternal age women (16).

In a systematic review, an increased risk of caesarean birth was
reported among women at advanced maternal age, compared
with both nulliparous and multiparous younger women (16).
In this study, nulliparous women =40 years had an increased
risk of caesarean delivery compared to younger nulliparous
controls. Although the higher caesarean delivery rate may be
attributable to higher obstetric complications, obstetricians
might have been prudent when deciding upon the mode of
delivery in order to prevent neonatal complications.

In this study, neonatal complications including low birth weight,
low Apgar scores and NICU admissions were higher in older
nulliparous women. Cleary-Goldman reported that maternal
age above 40 years of age was significantly associated with peri-
natal death and low birth weight (9). The correlation between
advanced maternal age and low birth weight might be related
to age-related changes in uterine vasculature. Miller et al. (17)
published a study on this matter, and claimed that advanced
maternal age is an independent risk factor for uteroplacental
insufficiency.

Macrosomia was found to be higher in both nulliparous and
multiparous advanced aged women in this study. The higher
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incidence of macrosomia might be attributable to the higher
incidence of gestational diabetes mellitus among advanced
age women. Advanced maternal age was previously reported
to be a risk factor for having a child with malformations (18).
Interestingly, there was no significant difference between
advanced age women and controls with respect to foetal
anomalies, both in nulliparous and multiparous women.

In summary, the results of the current study indicate the
increased risk of maternal, foetal and neonatal complications
in pregnancies complicated with advanced maternal age.
Moreover, the risk was more prominent in nulliparous older
women. Obstetricians must be especially cautious for adverse
events in this subset of patients.
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Original Investigation

Evaluation of mean platelet volume, neutrophil/
lymphocyte ratio and platelet/lymphocyte ratio in
advanced stage endometriosis with endometrioma

Endometrioma bulunan ileri evre endometrioziste ortalarma trombosit hacrrii,
notrofil/lenfosit orarn ve trombosit/lenfosit oraninin degerlendirilmesi

Ali Yavuzcan!, Mete Caglar', Yusuf Ustiin!, Serdar Dilbaz', Ismail Ozdemir?, Elif Yildiz', Atilla Ozkara', Selahattin Kumru'
'Departrnent of Obstetrics and Gynecology, Diizce University Faculty of Medicine, Diizce, Turkey

?Department of Obstetrics and Gynecology, Istanbul Medicana Beylikdiizii Hospital, Istanbul, Turkey

Objective: We compared the preoperative values of mean platelet
volume (MPV) and peripheral systemic inflammatory response (SIR)
markers (neutrophil/lymphocyte ratio and platelet/lymphocyte ratio)
between patients with advanced-stage (stage 3/4) endometriosis hav-
ing endometrioma (OMA) and patients with a non-neoplastic adnexal
mass other than endometrioma (non-OMA).

Material and Methods: Patients who underwent operations with
the pre-diagnosis of infertility or adnexal mass and who underwent
laparoscopic tubal ligation were included.

Results: Haemoglobin levels, leucocyte count, platelet count, neu-
trophil count and lymphocyte count were not significantly different
between patients with advanced stage endometriosis having OMA,
patients with non-OMA and patients in the control group (p=0.970,
p=0.902, p=0.373, p=0.501 and p=0.463, respectively). Patients with
stage 3/4 endometriosis having OMA, patients with non-OMA and
control patients were also not significantly different in terms of MPV
(p=0.836), neutrophil/lymphocyte ratio (NLR) (p=0.555) and plate-
let/lymphocyte ratio (PLR) (p=0.358). Preoperative cancer antigen
125 (Ca-125) levels were significantly higher in patients with OMA
(p=0.006). Mean size of the OMAs was significantly lower than non-
OMAs (p=0.000).

Conclusion: It is very important to determine advanced stage endo-
metriosis and OMAs during preoperative evaluation in order to inform
patients and plan an appropriate surgical approach. We demonstrate
that MPV, NLR and PLR values are not useful for this purpose in pa-
tients with advanced stage endometriosis that are proven to develop
severe inflammation at either the cellular or molecular level.

(J Turkish-German Gynecol Assoc 2013; 14: 210-5)

Key words: Endometriosis, mean platelet volume, neutrophil/lym-
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Amag: Biz endometrioma bulunan ileri evre endometriozise sahip
hastalar (evre 3/4) ve endometrioma digi non-neoplastik adneksiyel
kitle bulunan hastalar arasinda preoperatif ortalama trombosit hac-
mi (MPV) ve periferik sistemik inflamatuvar yanit (SIR) belirteclerinin
(notrofil / lenfosit oram ve lenfosit/trombosit oran1) degerlerini karsi-
lastirdik.

Gerec ve Yontemler: infertilite veya adneksiyel kitle 6n tanusi ile
opere edilen hastalar ile laparaskopik bilateral tubal ligasyon yapilan
hastalar calismaya dahil edilmistir.

Bulgular: Hemoglobin diizeyi, l6kosit sayisi, trombosit sayisi, notrofil
sayisl ve lenfosit sayisi acisindan endometrioma saptanan ileri evre
endometriosis hastalarn (evre 3/4), endometrioma disi adneksiyel kitle
saptanan ve kontrol grubu hastalan arasinda anlaml farklilik saptan-
mamustir (p=0.970, p=0.902, p=0.373, p=0.501 ve p=0.463; sirasiyla).
Endometrioma saptanan ileri evre endometriosis hastalar (evre 3/4),
endometrioma disi adneksiyel kitle saptanan ve kontrol grubu has-
talan arasinda ayni zamanda MPV (p=0.836), notrofil / lenfosit orani
(NLR) (p=0.555) ve lenfosit/trombosit orami (PLR) (p=0.358) agisin-
dan istatistiksel olarak anlaml farklilik tespit edilmemistir. Ameliyat
oncesi kanser antijen 125 (Ca 125) seviyeleri operasyonda endometri-
oma saptanan (p=0.006) hastalarda anlaml olarak yiiksek bulunmus-
tur. Endometriomalarin ortalama boyutu endometrioma disi kitlelere
gore daha diisiik tespit edilmistir (p=0.000).

Sonug: ileri evre endometriozis ve endometrioma bulunan hastalarn
preoperatif degerlendirme sirasinda belirlemek; hastay bilgilendir-
mek ve uygun cerrahi yaklasimi planlamak icin ¢ok 6nemlidir. Bu
calismada MPV, NLR ve PLR degerlerininin hiicresel veya molekiiler
diizeyde siddetli inflamasyon varligi kanitlanmis olan ileri evre endo-
metriozis hastalarinda bu amac icin yararli olmadigini gosterilmistir.
(J Turkish-German Gynecol Assoc 2013; 14: 210-5)
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Introduction

Endometriosis is defined as the presence of endometrial-like
cells in areas outside the uterus (1). Endometriosis is associat-
ed with both pelvic pain and infertility. It is prone to progression
and recurrence (2). According to the revised scoring system of
the American Fertility Association (AFA), the diagnosis of stage
3 endometriosis (moderate) is established if endometriotic
cysts referred to as endometrioma (OMA) are found to be 1 cm
or larger (3). Apart from endometriotic cysts, deep pelvic inva-
sion, recto-vaginal involvement, partial or incomplete obstruc-
tion of the Douglas Pouch, obstruction or fluid collection in tuba
uterina signify advanced-stage endometriosis (stage 3/4) (1).
Such findings are associated with subfertility, dyspareunia and
dysmenorrhoea. On the other hand, abdominal surgery may
reveal endometriosis and/or endometrioma in some patients in
the absence of remarkable medical history for infertility and in
the absence of manifesting symptoms (4). Preoperative serum
cancer antigen 125 (Ca-125) level alone is not diagnostic for
all patients with endometriosis (5). Endometriosis has been
known to be an oestrogen-dependent disease. Inflammatory
response, genetic and environmental factors and hormonal reg-
ulation are also involved in the aetiopathogenesis of this condi-
tion (6). Barrier et al. (7) reported functionally altered immune
cells in peritoneal circulation of patients with endometriosis
and suggested sterile inflammation occurring in the peritoneal
cavity. Based on this inflammatory response in endometriosis,
urocortin 2, urocortin 3, high sensitivity c reactive protein (CRP),
interleukin 2 (IL-2), interleukin 4 (IL-4), interleukin 10 (IL-10),
interferon y (IFN-y) and lymphocyte count have been examined
alone and in combination with Ca-125 for detecting endome-
triosis (8, 9).

Neutrophil/lymphocyte ratio (NLR) and platelet/lymphocyte
ratio (PLR) in peripheral blood are simple systemic inflam-
matory response (SIR) markers which are evaluated by blood
parameters. NLR possesses diagnostic value in certain patholo-
gies characterised by systemic or local inflammatory response
such as diabetes mellitus, coronary artery disease, ulcerative
colitis and inflammatory arthritis (10-12). The proportion of
these two cell types provides a measure to detect inflamma-
tion (13). PLR is used as a marker of endogenous residual
anticancer pre-inflammatory and pre-coagulative response
which arises in malignancies. PLR is currently considered to be
a more sensitive marker and also assumed to be a prognostic
factor in breast cancer, and ovarian and colorectal cancers (14).
Mean platelet volume (MPV) is a marker of platelet count and
platelet activity. Platelets have also been suggested to play
important roles in immune and/or inflammatory processes (15).
Gasparyan et al. (16) demonstrated the association with
increased MPV with cardiovascular and cerebrovascular disor-
ders which are characterised by arterial or venous thrombosis
and low grade inflammatory response. MPV levels are lower in
high grade inflammatory conditions such as active rheumatoid
arthritis, acute attack of familial Mediterranean fever and active
chronic obstructive pulmonary disease (16, 17).

Rectovaginal bimanual examination, which can reveal the pain-
ful nodularity due to deep infiltrating endometriosis, may be
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helpful for the diagnosis of advanced stage disease. The diag-
nostic method with the highest sensitivity to detect advanced
stage endometriosis as recto-vaginal endometriosis in an
everyday clinical setting is gynaecological examination. This is
followed by rectal endosonography (18). Laparoscopy has been
accepted the gold standard for identifying all stages of endome-
triosis; however, a useful and cost effective peripheral marker
for evaluation in preoperative assessment is still under investi-
gation. In this study, we examined preoperative values of MPV
and peripheral SIR markers (NLR and PLR) for determining
those patients with advanced-stage (stage 3/4) endometriosis
having endometrioma (OMA) that have been proven to develop
severe inflammation at either the cellular or molecular level.

Material and Methods

Patients who underwent laparotomy or laparoscopic surgery
with the pre-diagnosis of infertility or adnexal mass and who
underwent laparoscopic tubal ligation in the Department of
Obstetrics and Gynaecology between November 2009 and
February 2013 were included in this study. All patients were
selected among Caucasian, non-pregnant women of reproduc-
tive age (16-50 years) with regular cycles and who were all liv-
ing in the same city. Due to the possibility of interference with
serum Ca-125 levels and haematological parameters, patients
beyond reproductive age, those who had received a previous
medical therapy for endometriosis, patients with a history of
past pelvic surgery, those with a history of pelvic inflammatory
disease, patients in whom pathologic examination of the opera-
tion material revealed myoma uteri, adenomyosis, endometrial
polyp, endometrial hyperplasia or borderline ovarian tumour,
patients with infectious disease or those patients with chronic
or acute inflammatory disease, smokers, patients with autoim-
mune or systemic disorder, and patients with a gynaecological
or non-gynaecological malignancy were excluded. Patients
who had OMA measuring less than 10 mm and patients who
had benign adnexal mass other than OMA measuring less than
30 mm were also excluded. Patients with OMA and advanced-
stage endometriosis (stage 3/4) as described by the revised
scoring system of the AFA were included in the study (3). Of
these patients, 33 had OMA and 28 had non-OMA. Thirty-three
healthy patients, who underwent laparoscopic tubal ligation,
constituted the control group. Ninety-four patients meeting the
inclusion criteria were included in the study.

Written informed consent was obtained from all patients before
the procedure took place. Non-Invasive Clinical Research
Ethics Committee of Diizce University School of Medicine grant-
ed approval for the present study (Decision Number: 2013/388).
Primary infertility was considered when a nulligravid patient
had not become pregnant after at least 1 year of unprotected
intercourse. All data were retrieved retrospectively from the
patients’ charts in university hospital.

Three cc of a peripheral venous blood sample was collected
into sterile tubes from 61 patients who underwent an operation
due to adnexal mass and/or infertility; the blood samples were
immediately centrifuged at 3000 rpm for 15 minutes. Serum
samples were loaded into an analyser (Roche Hitachi Cobas
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6000 E 60, Rotkreuz, Switzerland) for the detection of Ca-125
levels using an electrochemoilluminescence method. The
results were expressed in IU/mL. The upper limit of the normal
serum Ca-125 levels was set to 35 IU/mL.

Before routine consultation by anaesthesiologists prior to the
operation, 5-7 cc of peripheral venous blood was collected
into sterile (Ethylenediaminetetraacetic acid) EDTA tubes from
total of 94 patients. Haematological parameters were analysed
within 30 minutes after collection using a haematology analy-
ser (Abbott CELL DYN 3700, Boston, USA). Leucocyte (103/ulL),
neutrophil (10%uL), lymphocyte (10%/uL) and platelet (10%/uL)
counts were recorded. The results were expressed in 10%/uL.
NLR and PLR were calculated using the results of these param-
eters. Haemoglobin levels (g/dL) and mean platelet volume (fL)
(MPV) were determined. Haemoglobin values were expressed
in g/dL and MPV was expressed in fL.

Patients with stage 3 and 4 endometriosis having OMA, patients
with non-OMA and controls were compared in terms of age,
haemoglobin levels (g/dL), leucocyte count (10%wL), neutrophil
count (10%/uL),lymphocyte count (10%uL), plateletcount (103/uL),
MPV (fL), NLR and PLR. In addition, we compared patients with
stage 3 and 4 endometriosis having OMA with those patients
with non-OMA with respect to preoperative Ca-125 levels and
the size of adnexal mass found during the operation.

Statistical Analysis

All data relevant to the study were analysed using IBM® SPSS®
Statistics 19. The data were expressed as meanz=standard
deviation. Pearson Correlation test was used to evaluate the
correlations between the three groups. Correlation analysis for
nonparametric variables was conducted using Spearman Rho
test. The three groups were compared with each other using
One-way and ANOVA tests. Statistical evaluation between two
groups was conducted using Independent t test. The level of
statistical significance was set at p<0.05.

Results

A total of 94 patients were included in this study. Mean age
was 36.21+8.37 years. Patients’ demographic and clinical
characteristics are shown in Table 1. Of those patients with
endometriosis and OMA, 20 (21.2%) were considered to have
stage 3 and 13 (13.8%) were considered to have stage 4 disease.
Patients with OMA were divided into stage 3 and stage 4 disease
groups and then compared with each other. No statistically
significant difference was observed via intragroup comparisons
of these patients with stage 3 and stage 4 disease in terms
of age (p=0.319), haemoglobin values (p=0.726), leucocyte
count (p=0.779), platelet count (p=0.398), neutrophil count
(p=0.961), lymphocyte count (p=0.903), MPV (p=0.248), NLR
(p=0.461), PLR (p=0.179), Ca-125 levels (p=0.405) and the size
of OMA (p=0.124).

Of these patients, 33 (35.1%) had OMA. Mean size of the OMAs
was 51.9£22.3 mm (20-110). Twenty-eight patients (29.7%)
were found to have a non-neoplastic benign adnexal mass with
a mean size 82.6=+40.9 mm (30-200). Pathological diagnoses
for these non-neoplastic masses other than OMA were mature
cystic teratoma in 11 (11.7%), simple serous cyst in 9 (9.5%),
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paraovarian cyst in 3 (3.1%), mucinous cystadenoma in 2 (2.1%)
and benign mucinous cyst in 1 (1.1%) patient. The control group
was comprised of 33 healthy patients (35.1%) who underwent
tubal ligation in reproductive age.

Haemoglobin levels (p=0.970), leucocyte count (p=0.902),
platelet count (p=0.373), neutrophil count (p=0.501) and
lymphocyte count (p=0.463) showed no significant changes
among the patients with stage 3/4 endometriosis having OMA,
patients with non-OMA and control patients. Patients with stage
3/4 endometriosis having OMA, patients with non-OMA and
control patients were also not significantly different in terms of
MPV (p=0.836), NLR (p=0.555) and PLR (p=0.358) (Table 2).
Preoperative Ca-125 levels were significantly higher in patients
with OMA than non-OMA (p=0.006). Furthermore, the mean
size of the OMAs found during the surgery was significantly
lower compared to the mean size of non-OMAs (p=0.000)
(Table 2).

Discussion

OMAs are more common in patients with moderate and severe
endometriosis (Stage 3/4). In 2004, the American Society for
Reproductive Medicine (ASRM) reported a 30-50% infertility
rate in patients with endometriosis (19). OMAs are associated
with decreased pregnancy rates both through conventional
intercourse and in vitro fertilisation by compromising pelvic and
tubo-ovarian anatomic structures. Redwine et al. (20) suggested
that removing only ovarian OMA would be an inadequate treat-
ment for patients with stage 3/4 endometriosis. They claimed
that leaving pelvic and possible intestinal endometriotic foci
untouched in their location would be an underestimation of the
condition (20). In this regard, it is crucial that a surgeon identi-
fies those patients with moderate/severe endometriosis or OMA
preoperatively and informs the patient about the possibility of
salpingectomy or intestinal resection that the patient might
require during surgery.

Kitawaki et al. (5) showed that serum Ca-125 level, which has
been the most reliable indicator of endometriosis together
with ultrasonography within the last 25 years, measures

Table 1. Demographics and characteristics of all patients
N (%)/Mean+SD

Age® 36.21+8.37
Nulliparous¥ 14 (14.8%)
Multiparous" 76 (80.8%)
Virginity" 4 (4.2%)

Infertility" 10 (10.6%)

17 (18.1%)
14 (14.9%)
20 (21.2%)
13 (13.8%)
94 (100%)

Presence of dysmenorrhea?

Presence of dyspareunia

Stage 3 endometriosis

Stage 4 endometriosis?
Total

% Mean + Standard Deviation

¥: N indicates the number of patients and % indicates the percentage
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Table 2. Comparison of patients with stage 3/4 endometriosis having endometrioma (OMA), patients with non-OMA with control
patients in terms of age, Ca-125 levels, size of adnexal mass and haematological parameters

Patients with OMA Patients with non-OMA Control patients
N=33 (35.1%) N=28 (29.7%) N=33 (35.1%) p value®

Age (years)’ 34.7%9.0 37.6x9.9 36.2+8.3 0.403
Haemoglobin (g/dL)® 11.9+1.6 12.0x1.4 12.0+1.8 0.970
Leucocyte Count (103/uL)° 7081.5=2170.6 7268.9+2321.7 7311.2+2027.2 0.902
Platelet Count (103/uL)° 269848+ 65202 298964+107813 28648467636 0.373
MPV (fL)* 8.75x1.52 8.56x1.27 8.56x1.27 0.836
Neutrophil Count (103/uL)° 4.14=1.73 4.68+2.18 4.50x1.57 0.501
Lymphocyte Count (103/uL)° 2.12+0.87 2.02+0.68 2.25+0.66 0.463
N/L ratio (NLR)® 2.40x2.04 2.51x1.37 2.11x0.86 0.555
P/L ratio (PLR)’ 162.84 = 141.28 159.14x61.20 132.45+35.74 0.358
Ca-125 levels (IU/mL)* 50.8+46.7 22.4%25.3 - 0.006
Size of adnexal mass 51.9%22.3 82.6+40.9 - 0.000
* p values <0.05 were considered statistically significant; %: Mean + Standard Deviation; MPV: mean platelet volume; N/L ratio: Neutrophil/ Lymphocyte
ratio; P/L ratio: Platelet/ Lymphocyte ratio

below 20 IU/mL in 10.6% of patients with OMA and in 15.6%
of patients with moderate/severe endometriosis in conjunc-
tion with adenomyosis and leiomyosis. Mean Ca-125 level in
the patients in our study was 50.8+46.7 IU/mL, which was sig-
nificantly higher compared to patients with non-OMA(p=0.006).
The mean size of OMAs was found to be significantly lower than
the mean size of non-OMAs (p=0.000). Previous studies have
also indicated that patients with OMAs have higher Ca-125 lev-
els and OMAs rarely measuring above 12 cm (2, 4, 21).
Markers of inflammation appear to be useful as diagnostic
markers for endometriosis. Serum IL levels, urocortin, or vita-
min D binding globulin would bring high costs and have no
chance for use in the hospital setting (1, 8, 9). Cho et al. (22)
showed that NLR alone or in combination with Ca-125 would
offer an inexpensive and practical method for the diagnosis
of endometriosis. This analysis is performed in an ordinary
haematology analyser found in every hospital. The most
significant disadvantage is the impact of age, ethnic origin,
nutritional status, haemoglobin concentration and geographic
features on the blood parameters (23). We evaluated patients
of reproductive age (16-50) of Caucasian origin who were liv-
ing in the same city. No significant difference was observed
between the patients with stage 3/4 endometriosis having OMA,
patients with non-OMA and control patients with respect to age
(p=0.403), haemoglobin levels (p=0.970) and leucocyte count
(p=0.902) in our study. We created a homogeneous group of
patients to yield objective results.

The Tissue Injury and Repair (TIAR) mechanism described by
Leyendecker et al. (24) has been one of the mainstays of these
studies, suggesting the immune system and chronic inflamma-
tory response to be involved in the pathogenesis of endome-
triosis. According to this theory, local microtrauma is assumed
to have occurred in endometrial and myometrial interface due
to chronic uterine peristaltic activities (25). In TIAR mechanism,
platelets are also involved in chronic inflammatory processes.
Both number and MPV increase in the presence of inflamma-

tion (25). In our study, no significant difference was observed
between patients with stage 3/4 endometriosis and OMA, those
with non-OMA and control patients with respect to platelet
count (p=0.373) and MPV (p=0.836). Gasparyan et al. (16)
reported increased MPV in low grade inflammatory processes.
Bodur et al. (26) showed that MPV is increased in adenomyosis,
which is based on similar pathophysiological mechanisms with
endometriosis. The study by Bodur et al. (26) was based on the
evaluation of hospital records in two different hospitals located
in two different cities. The number of patients in this study was
similar to that of the study by Bodur et al. (26), and it is consid-
ered that studies with a higher number of patients might yield
different results.

NLR is increased in most malignancies, particularly in epithelial
ovarian cancer, and is characterised by strong SIR (10, 11, 14, 27).
Absolute neutrophil count, platelet count and number of plate-
lets have showed an increase in epithelial ovarian cancers in
connection with SIR. NLR and PLR indicate advanced stage
and extensive ovarian malignancy (27). Azab et al. (28) recently
showed that NLR and PLR are also higher in breast cancers that
show accelerated progression in the presence of oestrogenic
effects. Women with endometriosis are at an increased risk
of endometrioid and clear cell ovarian carcinoma. Oxidative
stress, inflammation and hyperoestrogenism have been sug-
gested to be the pathways that are involved in endometriosis-
related ovarian cancer in 2013 (29). Considering the relation-
ship of endometriosis with the inflammation and ovarian malig-
nancies, we compared NLR and PLR in patients with moderate
and severe endometriosis and OMA with those patients with
non-OMA and healthy controls. However, we did not observe a
statistically significant difference between three groups in terms
of NLR and PLR (p=0.555 and p=0.358, respectively).

There are limited studies in the literature investigating the rela-
tionship between endometriosis and MPV, NLR and PLR. Our
results are not consistent with similar studies about endome-
triosis (22, 26). On the other hand, Kutlucan et al. (30) showed
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that platelet counts and MPV remained unchanged in metabolic
syndrome in which SIR is involved as an active player. Allinbas
et al. (31), in contrast to numerous studies conducted so far,
found that MPV showed no statistically significant change in
preeclampsia, which is a kind of inflammatory disease (32).
The number and size of blood elements vary greatly depending
on the geographic location and ethnic characteristics (23). This
effect could be caused by homogeneous group of patients from
Caucasian in the same city in Turkey. Celikbilek et al. (10) found
no significant correlation between endoscopically-determined
disease activity and NLR in patients with ulcerative colitis in
which inflammatory mechanisms are known to play a role in
disease aetiology. Similar to the findings of Celikbilek et al. (12),
peripheral markers of SIR do not seem to be increased in
proportion to the surgical stage of disease in our patients with
advanced stage endometriosis and OMA.

Neutrophils are actively involved in systemic and local inflam-
matory response by releasing pro-inflammatory factors. Their
activation and migration functions are triggered by IL-17
released from T helper (Th)17 lymphocytes. It is unknown
which types of neutrophils are associated with inflammation
in endometriotic tissue. Herington et al. (33) emphasised the
need for further investigations in order to elucidate the roles
of neutrophils and Th17 lymphocytes in the pathophysiology
of endometriosis. It might be anticipated that the number of
neutrophil subtypes that play specific roles in endometriosis in
proportionate to Th17 lymphocytes might be a better marker in
lieu of absolute neutrophil to lymphocyte ratio.

It is very important to determine advanced stage endometriosis
and OMAs during preoperative evaluation in order to inform
the patient and plan an appropriate surgical approach. More
comprehensive studies are needed with homogeneous patient
populations for the routine use of MPV, NLR and PLR values
as useful and cost-effective markers for this purpose in those
patients with advanced stage endometriosis that have been
proven to develop severe inflammation at either the cellular
or molecular level. It is probable that endometriosis is a local
inflammatory process that does not lead to reticulo-endothelial
reactions which can be detected by a simple blood count.

Ethics Committee Approval: Ethics committee approval was
received from the Non-Invasive Clinical Research Ethics
Committee of Diizce University School of Medicine (Decision
Number: 2013/388; Decision Date: 28/03/2013)

Informed Consent: Informed consent was received from the
participants of this study.

Peer-review: Externally peer-reviewed.

Author contributions: Concept — A.Y,, M.C.; Design - A.Y, M.C.;
Supervision - S.D., S.K.; Materials — [.O., A.Y.; Data Collection&/
or Processing — E.Y, A.O.; Analysis&/or Interpretation - A.Y,, Y.U.;
Literature Search - A.Y,, M.C.; Writing — A.Y.; Critical Reviews —
L0, SK

Conflict of Interest: The authors declared no conflict of interest.

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

J Turkish-German Gynecol Assoc 2013; 14: 210-5

References

1.  Cho S, Choi YS, Yim SY, Yang HI, Jeon YE, Lee KE, et al. Urinary vita-
min D-binding protein is elevated in patients with endometriosis.
Hum Reprod 2012; 27: 515-22. [CrossRef]

2. Kocadal NC, Attar R, Yildinm G, Ficicioglu C, Ozkan F, Yilmaz B,
Yesildaglar N. Melatonin treatment results in regression of endo-
metriotic lesions in an ooferectomized rat endometriosis model. J
Turkish-German Gynecol Assoc 2013; 14: 81-6. [CrossRef]

3. Revised American Society for Reproductive Medicine classification
of endometriosis: 1996. Fertil Steril 1997; 67: 817-21. [CrossRef]

4. Moen MH, Muus KM. Endometriosis in pregnant and nonpregnant
women at tubal sterilisation. Hum Reprod 1991; 6: 699-702.

5. Kitawaki J, Ishihara H, Koshiba H, Kiyomizu M, Teramoto M,
Kitaoka Y, et al. Usefulness and limits of CA-125 in diagnosis of
endometriosis without associated ovarian endometriomas. Hum
Reprod 2005; 20: 1999-2003. [CrossRef]

6. Khan KN, Kitajima M, Hiraki H, Fujishita A, Sekine I, Ishimaru T,
et al. Immunopathogenesis of pelvic endometriosis: role of hepa-
tocyte growth factor, macrophages and ovarian steroids. Am J
Reprod Immunol 2008; 60: 383-404. [CrossRef]

7. Barrier BF. Immunology of endometriosis. Clin Obstet Gynecol
2010; 53: 397-402. [CrossRef]

8. Novembri R, Carrarelli P, Toti P, Rocha AL, Borges LE, Reis FM, et
al. Urocortin 2 and urocortin 3 in endometriosis: evidence for a
possible role in inflammatory response. Mol Hum Reprod 2011; 17:
587-93. [CrossRef]

9. Hassa H, Tanir HM, Tekin B, Kirilmaz SD, Sahin Mutlu F. Cytokine
and immune cell levels in peritoneal fluid and peripheral blood of
women with early- and late-staged endometriosis. Arch Gynecol
Obstet 2009; 279: 891-5. [CrossRef]

10. Celikbilek M, Dogan S, Ozbakir O, Zararsiz G, Kiiciik H, Girsoy S,
et al. Neutrophil-lymphocyte ratio as a predictor of disease severity
in ulcerative colitis. J Clin Lab Anal 2013; 27: 72-6. [CrossRef]

11. Imtiaz F, Shafique K, Mirza SS, Ayoob Z, Vart P, Rao S. Neutrophil
lymphocyte ratio as a measure of systemic inflammation in preva-
lent chronic diseases in Asian population. Int Arch Med 2012; 5: 2.
[CrossRef]

12. Tousoulis D, Antoniades C, Koumallos N, Stefanadis C.
Proinflammatory cytokines in acute coronary syndromes: from
bench to bedside. Cytokine Growth Factor Rev 2006; 17: 225-33.
[CrossRef]

13. Zahorec R. Ratio of neutrophil to lymphocyte counts—Rapid and
simple parameter of systemic inflammation and stress in critically
ill. Bratis] Lek Listy 2001; 102: 5-14.

14. Proctor MJ, Morrison DS, Talwar D, Balmer SM, Fletcher CD,
O'Reilly DS, et al. A comparison of inflammation-based prognostic
scores in patients with cancer. A Glasgow Inflammation Outcome
Study. Eur J Cancer 2011; 47: 2633-41. [CrossRef]

15. Briggs C. Quality counts: new parameters in blood cell counting.
Int J Lab Hematol 2009; 31: 277-97. [CrossRef]

16. Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD. Mean platelet
volume: a link between thrombosis and inflammation? Curr Pharm
Des 2011; 17: 47-58. [CrossRef]

17. Ulasli SS, Ozyurek BA, Yilmaz EB, Ulubay G. Mean platelet volume
as an inflammatory marker in acute exacerbation of chronic
obstructive pulmonary disease. Pol Arch Med Wewn 2012; 122:
284-90.

18. Mangler M, Medrano N, Bartley J, Mechsner S, Speiser D, Schneider
A, et al. Value of diagnostic procedures in rectovaginal endometrio-
sis. Aust N Z J Obstet Gynaecol 2013; 53: 389-94. [CrossRef]

19. Practice committee of the American Society for Reproductive
Medicine, 2004.


http://dx.doi.org/10.1093/humrep/der345
http://dx.doi.org/10.5152/jtgga.2013.53179
http://dx.doi.org/10.1016/S0015-0282(97)81391-X
http://dx.doi.org/10.1093/humrep/deh890
http://dx.doi.org/10.1111/j.1600-0897.2008.00643.x
http://dx.doi.org/10.1097/GRF.0b013e3181db7c33
http://dx.doi.org/10.1093/molehr/gar020
http://dx.doi.org/10.1007/s00404-008-0844-8
http://dx.doi.org/10.1002/jcla.21564
http://dx.doi.org/10.1186/1755-7682-5-2
http://dx.doi.org/10.1016/j.cytogfr.2006.04.003
http://dx.doi.org/10.1016/j.ejca.2011.03.028
http://dx.doi.org/10.1111/j.1751-553X.2009.01160.x
http://dx.doi.org/10.2174/138161211795049804
http://dx.doi.org/10.1111/ajo.12108

J Turkish-German Gynecol Assoc 2013; 14: 210-5

20.

21.

22.

23.

24.

25.

26.

27.

Redwine DB. Ovarian endometriosis: a marker for more extensive
pelvic and intestinal disease. Fertil Steril 1999; 72: 310-5. [CrossRef]
Vercellini P, Vendola N, Bocciolone L, Rognoni MT, Carinelli SG,
Candiani GB. Reliability of the visual diagnosis of endometriosis.
Fertil Steril 1991; 56: 1198-2000.

Cho S, Cho H, Nam A, Kim HY, Choi YS, Park KH, et al.Neutrophil-
to-lymphocyte ratio as an adjunct to CA-125 for the diagnosis of
endometriosis. Fertil Steril 2008; 90: 2073-9. [CrossRef]

Bain BJ. Ethnic and sex differences in the total and differential
white cell count and platelet count. J Clin Pathol 1996; 49: 664-6.
[CrossRef]

Leyendecker G, Wildt L, Mall G. The pathophysiology of endome-
triosis and adenomyosis: tissue injury and repair. Arch Gynecol
Obstet 2009; 280: 529-38. [CrossRef]

Smyth SS, McEver RP, Weyrich AS, Morrell CN, Hoffman MR,
Arepally GM, et al. Platelet functions beyond haemostasis. J
Thromb Haemost 2009; 7: 1759-66. [CrossRef]

Bodur S, Giin I, Alpaslan Babayigit M. The significance of mean
platelet volume on diagnosis and management of adenomyosis.
Med Glas (Zenica) 2013; 10: 59-62.

Raungkaewmanee S, Tangjitgamol S, Manusirivithaya S,
Srijaipracharoen S, Thavaramara T. Platelet to lymphocyte ratio as
a prognostic factor for epithelial ovarian cancer. J Gynecol Oncol
2012; 23: 265-273. [CrossRef]

28.

29.

30.

31.

32.

33.

Yavuzcan et al.
Peripheral haematological parameters in endometriosis 2 1 5

Azab B, Shah N, Radbel J, Tan P, Bhatt V, Vonfrolio S, et al.
Pretreatment neutrophil/lymphocyte ratio is superior to platelet/
lymphocyte ratio as a predictor of long-term mortality in breast
cancer patients. Med Oncol 2013; 30: 432. [CrossRef]

Worley MJ, Welch WR, Berkowitz RS, Ng SW. Endometriosis-
associated ovarian cancer: a review of pathogenesis. Int J Mol Sci
2013; 14: 5367-79. [CrossRef]

Kutlucan A, Bulur S, Kr S, Bulur S, Onder E, Aslantas Y, et al. The
relationship between mean platelet volume with metabolic syn-
drome in obese individuals. Blood Coagul Fibrinolysis 2012; 23:
388-90. [CrossRef]

Dundar O, Yoruk P, Tutuncu L, Erikci AA, Muhcu M, Ergur AR, et al.
Longitudinal study of platelet size changes in gestation and pre-
dictive power of elevated MPV in development of pre-eclampsia.
Prenat Diagn 2008; 28: 1052-6. [CrossRef]

Altinbas S, Togrul C, Orhan A, Yiicel M, Danisman N. Increased
MPYV is not a significant predictor for preeclampsia during preg-
nancy. J Clin Lab Anal 2012; 26: 403-6. [CrossRef]

Herington JL, Bruner-Tran KL, Lucas JA, Osteen KG. Immune inter-
actions in endometriosis. Expert Rev Clin Immunol 2011; 7: 611-26.
[CrossRef]


http://dx.doi.org/10.1016/S0015-0282(99)00211-3
http://dx.doi.org/10.1016/j.fertnstert.2008.03.061
http://dx.doi.org/10.1136/jcp.49.8.664
http://dx.doi.org/10.1007/s00404-009-1191-0
http://dx.doi.org/10.1111/j.1538-7836.2009.03586.x
http://dx.doi.org/10.3802/jgo.2012.23.4.265
http://dx.doi.org/10.1007/s12032-012-0432-4
http://dx.doi.org/10.3390/ijms14035367
http://dx.doi.org/10.1097/MBC.0b013e328352e8fa
http://dx.doi.org/10.1002/pd.2126
http://dx.doi.org/10.1002/jcla.21542
http://dx.doi.org/10.1586/eci.11.53

216 Original Investigation

Is there a link between polycystic ovary syndrome
and non-thyroidal illness syndrome?

Poliristik over senidrornu ve tiroid dist hastalik sendrormu arasirida bir baglantt var rmu?

Melia Karakése!, Erman Cakal', Oya Topaloglu!, Miiyesser Sayki Arslan', Zeynep Ginis?, Mustafa Sahin®, Tuncay Delibasr’
'Departrment of Endocrinology and Metabolisn, Diskapr Yildirim Beyazit Training and Research Hospital, Ankara, Turkey
?Department of Biochernistry, Diskapt Yildirun Beyazum Training and Research Hospital, Ankara, Turkey
SDepartment of Endocrinology and Metabolism, Ankara University School of Medicine, Ankara, Turkey

Objective: The aim of this study was to determine the frequency
of non-thyroidal illness syndrome (NTIS) in patients with polycystic
ovary syndrome (PCOS).

Material and Methods: During a 6-month period, 52 patients with
PCOS were recruited for this cross-sectional study. The control group
included 68 age-matched female volunteers. Serum free triiodothyro-
nine (fT3), free thyroxine (fT4), thyroid stimulating hormone (TSH),
anti-thyroperoxidase antibody (anti-TPO Ab), and anti-thyroglobulin
antibody (anti-Tg Ab) were measured.

Results: The TSH level in the PCOS patients and controls did not dif-
fer significantly (1.9+1.2 uIU/mL vs. 1.8+0.9 ulU/mL, p>0.05). Serum
fT3 and fT4 levels in the controls were significantly lower than those
in the PCOS patients (fT3: 2.7+0.3 pg/mL vs. 2.9+0.3 pg/mL, p=0.02;
fT4: 1.0£0.1 ng/dL vs. 1.1+0.1 ng/dL, p=0.03). The Hs-CRP (high-sen-
sitivity C-reactive protein) level in the PCOS patients was significantly
higher than in the controls (3.5+4.9 mg/L vs. 1.7+2.7 mg/L, p=0.03).
A statistically significant relationship was observed between Hs-CRP
and fT4 (r=0.245, p=0.015). However, NTIS was not observed in ei-
ther group.

Conclusion: Thyroid function abnormalities could be observed in
PCOS; however, NTIS was not noted in the present study despite the
inflammatory state of the PCOS patients.

(J Turkish-German Gynecol Assoc 2013; 14: 216-20)

Key words: Polycystic ovary syndrome, non-thyroidal illness syn-
drome, inflammation, hormones
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Introduction

Polycystic ovary syndrome (PCOS) is probably the most com-
mon endocrinopathy in women of reproductive age, and is
characterised by anovulation, hyperandrogenaemia, and fre-
quently insulin resistance (IR). It is associated with an incre-
ased risk of type 2 diabetes mellitus (T2DM) (1-3).The serum
plasminogen activator inhibitor-1 (PAI-1) (4), C-reactive prote-
in (CRP) (5, 6), advanced glycation end-products (AGEs) (7)
and endothelin-1 (8) levels are all elevated in PCOS patients.
These markers are known to contribute to atherogenesis and
chronic inflammation (9-12).

Amag: Bu calismanin amaci, polikistik over sendromu (PKOS) olan
hastalarda tiroid digi hastalik sendromunun (NTIS) sikligini tespit et-
mektir.

Gereg ve Yontemler: PKOS’lu 52 hasta 6 aylik bir dsnemde bu ke-
sitsel calismaya alindi. Kontrol grubuna yas uyumlu 68 gonilli kadin
dahil edildi. Serum serbest triyodotironin (sT3), serbest tiroksin (sT4),
tiroid uyarict hormon (TSH), anti-tiroperoksidaz antikoru (anti-TPO
Ab) ve anti-tiroglobulin antikoru (anti-Tg Ab ) ol¢tildii.

Bulgular: PKOS hastalarinda ve kontrol grubunda TSH diizeyinde
(1.9+1.8vs. 1.2 ulU/mL=0.9 £IU/mL, p>0.05) anlaml fark yoktu. Kont-
rol grubunda serum sT3 ve sT4 diizeyleri PKOS hastalarininkinden
anlamli olarak daha diistiktii (fT3: 2.7+0.3 pg/mL vs. 2.9+0.3 pg/mL,
p=0.02; fT4: 1.0+0.1 ng/dL vs. 1.1+0.1 ng/dL, p=0.03). Hs-CRP (yiik-
sek hassas C-reaktif protein) ve sT4 arasinda istatistiksel olarak an-
lamli iligki gozlendi (r=0.245, p=0.015). Ancak NTIS iki grupta da g6z-
lenmedi.

Sonug: Tiroid fonksiyon bozukluklan PKOS'ta gozlenebilir ancak
PKOS hastalarindaki inflamatuar duruma ragmen bu calismada NTIS
tespit edilmedi.

(J Turkish-German Gynecol Assoc 2013; 14: 216-20)

Anahtar kelimeler: Polikistik over sendromu, tiroid disi hastahk
sendromu, inflamasyon, hormonlar

Gelis Tarihi: 05 Eyliil 2013 Kabul Tarihi: 22 Eyliil 2013

The first study to examine low-grade chronic inflammation in
women with PCOS via the measurement of CRP was conduc-
ted in 2001 (13). The researchers reported that the CRP con-
centration was elevated in women with PCOS. PCOS patients
were reported to exhibit higher mean serum tumour necrosis
factor-a (TNF-a) (14), soluble intracellular adhesionmolecu-
le-1 (sICAM-1), and sE-selectin levels (15).

During many chronic illnesses, some aspects of thyroid hor-
mone metabolism may change, which is collectively known
as non-thyroidal illness syndrome (NTIS). Non-thyroidal ill-
ness is characterised by a decrease in the serum T3 level and
it is thought that decreased extrathyroidal conversion of T4 to
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T3 is a primary mechanism underlying the syndrome (16-19).
Several pathophysiological mechanisms have been considered
and experimental data suggest that pro-inflammatory cytokines
play a role in NTIS (20-23).

The most common NTIS hormonal profile is characterised by
low peripheral T3 or free T3 (fT3), and an elevated reverse T3
(rT3) concentration; free T4 (fT4) and thyroid-stimulating hor-
mone (TSH) levels are generally normal.

The literature includes detailed reports the on relationship
between NTIS and chronic illnesses such as rheumatoid art-
hritis (RA), systemic lupus erythematosus (SLE), etc. (24, 25);
however, to date, no systematic analysis of NTIS in women with
PCOS has been undertaken. As such, the present study aimed
to investigate the frequency of NTIS in PCOS patients.

Material and Methods

The study included the patients diagnosed as PCOS according
to 2003 Rotterdam criteria (26) and followed-up at our Hospital,
Department of Endocrinology and Metabolic Diseases, between
October 2011 and March 2012. The control group consisted of
68 healthy female volunteers. Patients with a chronic disease
other than PCOS, including RA, SLE, DM, hyperprolactinaemia,
hypertension, and thyroid illness, and infectious diseases, and
hepatic or renal disorders were excluded. Patients that used
any drug during the previous 3 months, including oral contra-
ceptive pills, antihyperlipidaemics, and drugs that affect insulin
sensitivity were also excluded. All patients and controls under-
went anamnesis and physical examination. The study protocol
was approved by the Ethics Committee of our hospital and all
the participants provided written informed consent.
Allpatientsand controlsunderwent physical examination, anthro-
pometric measurement and biochemical screening. The waist/
hip ratio and body mass index (BMI) were calculated. Fasting
blood samples were obtained in the morning between 08:00
and 11:00, during the follicular phase of each participant’s mens-
trual cycle. The fasting serum insulin level was measured using
the chemiluminescent immunoassay method (Advia Centaur
XP, Siemens Healthcare Diagnostics Inc., Tarrytown, USA).
The estimate of insulin resistance was calculated using the
HOMA-IR index. TSH, fT3 and fT4 were measured via che-
miluminescentmicroparticle immunoassay (Abbott, Architect
i2000, Abbott Laboratories Diagnostics Division, IL, USA). Anti-
thyroglobulin antibody (anti-Tg Ab) and anti-thyroperoxidase
antibody (anti-TPO Ab) were measured via chemilumines-
cent competitive immunoassay (Advia centaur XP, Siemens,
Tarrytown, USA). Reference limits were as follows: fT3: 1.71-
3.71 pg/mL; fT4: 0.7-1.48 ng/dL; TSH: 0.35-4.94 nIU/mL; anti-Tg
Ab: 0-60 IU/mL; anti-TPO Ab: 0-57 IU/mL. Anti-Tg Ab and anti-
TPO Ab concentrations >60 [U/mL and >57 IU/mL, respecti-
vely, were considered positive.

The statistical analysis was performed with the SPSS statistical
software (version 16; SPSS, Chicago, IL, USA). Normality of the
variables was tested by Kolmogorov-Smirnov test. Differences
between groups were analysed by one way analysis of variance
or Mann-Whitney U-test when appropriate. Frequencies were
analysed by %2 Correlations between variables were performed
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using Spearman’s rho correlation coefficient. Results are exp-
ressed as mean=SD. A probability value of 0.05 was considered
to be statistically significant.

Results

The study included 52 PCOS patients (mean age of 24.4+10.5
years) and 68 controls (mean age of 26.5+65 years).The gene-
ral characteristics of the patients and controls are presented in
Table 1.

There were no significant differences in age, BMI, or waist/hip
ratio between the patient and control groups. Fasting blood
glucose and HDL-C (high density cholesterol) did not differ sig-
nificantly between the groups. The total cholesterol, LDL-C (low
density cholesterol), and triglyceride levels were significantly hig-
her in the PCOS patients than in the controls. Insulin resistance,
as calculated by HOMA-IR (Homeostasis Model of Assessment
- Insulin Resistance), was higher in the PCOS patients than that
in the controls (4.06+3.4 vs. 2.3%1.6, respectively; p=0.0001).
The Hs-CRP level in the PCOS patients was significantly hig-
her than that in the controls (3.5+4.9 mg/L vs. 1.7+2.7 mg/L,
respectively; p=0.03).

The anti-TPO Ab level was measured in all 52 PCOS patients
and 67 of the 68 randomly selected controls. Mean+SD serum
anti-TPO Ab in the PCOS patients and controls was 134+254 IU
IU/mL and 169300 IU/mL, respectively. The serum anti-Tg Ab
level was measured in all 52 patients and 66 of the 68 controls.
The mean=SD of serum anti- TG Ab in PCOS patients and cont-
rols was 56+83 and 7077 IU/mL, respectively. There was no
significant difference between patients and the control group in
terms of anti-TPO Ab levels and anti-TG Ab levels (p=0.49 and
p=0.324, respectively).

The control group had a higher prevalence of positive anti-Tg
Ab than PCOS (24 vs. 15%); the divergence was not statistically

Table 1. The general characteristics of the PCOS patients
and controls

Patients Controls

(n=52) (n=68) P
Age (years) 24.4+10.5 | 26.5+6.5 >0.05
BMI (kg/m2) 26.5x6.1 24.8+4.9 >0.05
Waist/hip ratio 0.8%0.1 0.8+0.08 >0.05
FBG (mg/dL) 85=10 8212 >0.05
TC (mg/dL) 176+35 163+27 0.022
TG (mg/dL) 111+69 85+34 0.010
LDL-C (mg/dL) 103.4+28 92.8+27 0.044
HDL-C (mg/dL) 5314 54=+12 >0.05
HOMA-IR (%) 4.06+3.4 2.3+1.6 0.0001
HsCRP (mg/L) 3.5+4.9 1.7x2.7 0.030
PCOS: Polycystic ovary syndrome; BMI: Body mass index; TC: Total cho-
lesterol; FBG: Fasting blood glucose; HDL-C; High density cholesterol;
LDL-C: Low density cholesterol; TG: Triglyceride; HOMA-IR: Homeosta-
sis Model of Assessment - Insulin Resistance; HsCRP: high-sensitivity
C-reactive protein
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significant (p=0.17). The prevalence of subjects with positive
anti-TPO Ab in the patient and control groups was 44 and
73%, respectively; it was significantly higher in control group
(p=0.01).

NTIS was not observed in either group. The TSH level in the pati-
ent and control groups did not differ significantly (1.9+1.2 wIU/mL
vs. 1.8+0.9 ulU/mL, p=0.475). The serum fT3 and T4 levels in
the control group were significantly lower than in the patient
group (fT3: 2.7+0.3 pg/mL vs. 2.9+0.3 pg/mL, p=0.02; fT4:
1.0£0.1 ng/dL vs. 1.1+0.1 ng/dL, p=0.03). The thyroid tests of
the PCOS patients and controls are presented in Table 2.

A statistically significant relationship was found between HOMA-
IR and fT3 (r=0.304, p=0.01), Hs-CRP (r=0.208, p=0.046), and
age (r=-0.286, p=0.03). A statistically significant relationship
was found between Hs-CRP and fT4 (r=0.245, p=0.015),
HOMA-IR (r=0.208, p=0.046), triglyceride (r=0.358, p=0.0001)
and total cholesterol (r=0.224, p=0.029).

Discussion

Low-grade chronic inflammation in PCOS is indicated by the
elevation of several markers, including the CRP level (5, 13, 15,
27-29), TNF-a. (14), inflammatory cytokines (interleukin-6 and
interleukin-18) (30), and leukocyte count (31). Data concerning
the potential role of deiodinases in the pathogenesis of NTIS are
inconsistent. The generally accepted view has been that extra-
thyroidal conversion of T4 to T3 is diminished in patients with
illnesses due to a decrease in both hepatic/renal D1 activity and
skeletal muscle D2 activity (32-34). It was suggested that, toget-
her, these modifications in deiodinase expression could be a
major factor involved in causing the low T3 concentration that
is associated with NTIS. The trigger for these changes in deio-
dinase expression has been attributed to an increase in pro-
inflammatory cytokines, which often occurs in NTIS (35-39).

In the present study, the frequency of NTIS in both groups was
the same, and the TSH level in the patient and control groups
did not differ significantly; however, serum fT3 and fT4 levels
in the controls were significantly lower than those in the pati-
ents. Furthermore, the Hs-CRP level in the PCOS patients was
significantly higher than that in the controls, and a statistically
significant relationship was noted between Hs-CRP and fT4.

Martocchia et al. (40) studied T3, fT4, TSH, and CRP levels in 41
NTIS patients and reported that the serum fT3 level was higher

Table 2. The thyroid test of the PCOS patients and controls

Patients Controls p

(n=52) (n=68)
fT3 (pg/mL) 29203 2.7+0.3 | 0.02
fT4 (ng/dL) 1.1+0.1 1.0=0.1 0.03
TSH (uIU/mL) 1.9081£1.1643| 1.7695+0.9 | >0.05
Anti-TG Ab Positive (%) 15% 24% >0.05
Anti-TPO Ab Positive (%) 44% 73% 0.01
PCOS: Polycystic ovary syndrome; fT3: free triiodothyronine; fT4: free thy-
roxine; TSH: thyroid stimulating hormone; Anti-TG Ab: anti-thyroglobulin
antibody; Anti-TPO Ab: anti-thyroperoxidase antibody; Values are shown
as mean=SD.
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and the fT4 level was lower in the NTIS patients than in the
controls, and that the serum TSH level did not differ between
the groups. Moreover, CRP and FT4 concentrations were positi-
vely associated (p<0.01).

Both anti-TPO Ab and anti-Tg Ab levels were higher in the cont-
rol group than in PCOS patients; however, the difference was
not significant. The prevalence of positivity of anti-TPO Ab and
anti-Tg Ab were higher in the control group than in the PCOS
group. However, there was a statistically significant difference
only in terms of prevalence of anti-TPO Ab positivity (p=0.01).
Kachuei et al. (41) showed that PCOS patients had higher anti-
TPO Ab levels than controls (p<0.05), but that serum TSH and
anti-Tg Ab levels did not differ significantly. Although the frequ-
ency of anti-Tg Ab and anti-TPO Ab positivity was higher in the
PCOS patients than in the control group, the difference was
not significant (p>0.05). Janssen et al. (42) observed that TSH,
anti-TPO and anti-Tg levels were significantly higher in PCOS
patients than in controls.

In conclusion, the present findings indicate that PCOS is a
chronic inflammatory disease associated with elevated Hs-CRP,
but, on the contrary, NTIS was not detected. Thyroid function
tests which have small deviations should not be considered
in relation to the NTIS in patients with PCOS. As a result, other
thyroid diseases should be investigated more carefully in such
situations.
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Butorphanol in labour analgesia:
A prospective cohort study

Dogurn saricist analjezisiride butorfarol: Bir prospertif kohort calisrna

Ajay Halder!, Rachana AgarwaP
'Departmernt of Obstetrics and Gynaecology, Christian Medical College, Vellore, India
“Departmernt of Obstetrics and Gynaecology, Sarojini Naidu Medical College, Agra, India

Objective: Parenteral opioids can be administered with ease at a
very low cost with high efficacy as labour analgesia. However, there
are insufficient data available to accept the benefits of parenteral opi-
oids over other proven methods of labour analgesia. Butorphanol, a
new synthetic opioid, has emerged as a promising agent in terms of
efficacy and a better safety profile. This study investigates the effect
of butorphanol as a labour analgesia to gather further evidence of its
safety and efficacy to pave the way for its widespread use in low re-
source settings.

Material and Methods: One hundred low risk term consenting preg-
nant women were recruited to take part in a prospective cohort study.
Intramuscular injections of butorphanol tartrate 1 mg (Butrum 1/2mg,
Aristo, Mumbai, India) were given in the active phase of labour and
repeated two hourly. Pain relief was noted on a 10-point visual pain
analogue scale (VPAS). Obstetric and neonatal outcome measures
were mode of delivery, duration of labour, Apgar scores at 1 and 5
minutes and Neonatal Intensive Care Unit admissions. Collected data
were analysed for statistically significant pain relief between pre- and
post-administration VPAS scores and also for the incidence of adverse
outcomes.

Results: Pain started to decrease significantly within 15 minutes of
administration and reached the nadir (3.08 SD0.51) at the end of two
hours. The pain remained below four on the VPAS until the end of six
hours and was still significantly low after eight hours. The incidence
of adverse outcomes was low in the present study.

Conclusion: Butorphanol is an effective parenteral opioid analgesic
which can be administered with reasonable safety for the mother and
the neonate. The study has the drawback of lack of control and small
sample size.

(J Turkish-German Gynecol Assoc 2013; 14: 221-4)
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Introduction

Pain experienced by women during labour is considered
the worst kind of physical suffering that a human being can
undergo in their lifetime (1). Labour analgesia has much to
offer in the management of pain in these women. Several
non-pharmacological methods have been in use for a long
time and still find their place in modern medicine with some

Amacg: Parenteral opioidler dogum sancisi analjezisinde yiiksek etkin-
likle, cok diisiik bir maliyetle, kolaylikla uygulanabilir. Bununla birlikte,
dogum sancisi analjezisinde diger kamitlanmis metotlara gore parente-
ral opioidlerin faydalarnni kabul etmek icin ulasilabilir yeterli veri bulun-
mamaktadir. Butorfanol, yeni bir sentetik opioiddir, etkililik ve daha iyi
bir giivenlilik profili acisindan timit veren bir ajan olarak ortaya ¢ikmis-
tir. Bu calisma, diisiik kaynakh ortamlarda yaygin kullaniminin yolunu
acmak icin giivenlilik ve etkililigi hakkinda daha fazla kanit toplamak
amaciyla dogum sancisi analjezigi olarak butorfanoliin etkisini arastir-
maktadir.

Gereg ve Yontemler: Diisiik risk vadeden 100 hamile kadin prospek-
tif kohort calismasinda yer almak tizere kaydedildi. Butorfanol tartarat
1 mg Kas i¢i enjeksiyonlar (Butrum 1/2mg, Aristo, Mumbai, Hindistan)
dogum sancisinin aktif fazinda verildi ve iki saatte bir tekrarlandi. Agn
azalmasi 10 maddelik gorsel agn analog skalasi (VPAS) ile kaydedildi.
Obstetrik ve yenidogan akibet 6lctimleri; dogum sekli, dogum san-
cisinin siiresi, 1. ve 5. dakikadaki Apgar skorlan ve Yenidogan Yogun
Bakim Unitesine kabul durumu idi. Toplanan veriler uygulama éncesi
ve sonrasi VPAS skorlan arasinda agn gidermede istatistiksel anlam-
lilik agisindan ve ayrica advers sonuglarin insidansi icin analiz edildi.
Bulgular: Agn uygulamanin 15 dakikasi icinde énemli 6l¢iide azal-
maya basladi ve iki saatin sonunda ¢ok az diizeye (3.08 SD 0.51) ulas-
t. Agn alti saatin sonuna kadar gorsel agn analog skalasinda (VPAS)
dordiin altinda kaldi ve sekiz saat sonra hala oldukga diisiiktii. Advers
sonug insidansi bu calismada diisiiktii.

Sonug: Butorfanol anne ve yenidogan i¢in makul giivenlilik ile uygu-
lanabilen etkili bir parenteral opioid analjeziktir. Bu ¢alisma, kontrol
yoklugu ve 6rneklem boyutunun kiiciik olmasi dezavantajina sahiptir.
(J Turkish-German Gynecol Assoc 2013; 14: 221-4)

Anabhtar kelimeler: Dogum sancisi analjezisi, butorfanol, gérsel agn
analog skalasi

Gelig Tarihi: 06 Mart 2013 Kabul Tarihi: 23 Eyliil 2013

proven benefits (2-8). Pharmacological methods include
options like inhaled analgesic gases, opioids and non-opioid
drugs, local anaesthetic neuronal block like pudendal and
paracervical block, and epidural anaesthesia, including com-
bined spinal epidural (CSE).

Epidural analgesia, including combined spinal epidural and
inhalational anaesthesia, has been proven to be beneficial (9),
but has side effects like nausea, vomiting and increased
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operative deliveries (10). The major factor which limits their
use is the costs involved. The data are insufficient to accept the
benefits of parenteral opioids over other proven methods of
labour analgesia (9). However, the low cost and ease of admin-
istration of parenteral opioids has kept the interest of research-
ers alive as they are the only effective alternative feasible in low
resource settings. Butorphanol, a new synthetic opioid which
has a partial agonistic action, has emerged as a promising agent
in terms of efficacy and better safety profile. This study inves-
tigates the effect of butorphanol as labour analgesia to gather
further evidence of its safety and efficacy to pave the way for its
widespread use in low resource settings.

Material and Methods

The study was conducted in the labour ward of a medical col-
lege hospital in the western part of India where consenting low
risk term (37 to 41 weeks) pregnant women between the ages
of 19 and 35 years were consecutively recruited for the study.
Women with known medical risk factors like hypertension,
diabetes, obesity (BMI>30), hypothyroidism, asthma, epilepsy,
psychiatric disorders, cardiac or renal diseases, or women
with anticipated obstetric complications like breech, multiple
pregnancies, small for gestation foetus, cephalopelvic dispro-
portion, previous uterine surgeries, caesarean section etc. were
excluded. Women in advanced labour who were not able to
consent were also excluded. Detailed information about the
drug, its benefits and possible side effects were explained to the
women before their consent was sought once they came to the
labour room for admission either in spontaneous or induced
labour. Intramuscular butorphanol tartrate 1 mg was admin-
istered at the onset of active labour. Meticulous examination
and recording of the vital parameters were done before and
every 30 min after the administration. Pain relief was assessed
with the 10 point visual pain analogue scale (VPAS) (Table 1).
Progress of labour was monitored partographically and foetal
surveillance was performed with continuous cardiotocography.
The Foetal Heart Rate traces were categorised into Normal,
Suspicious and Pathological according to set guidelines (11).
Further obstetric interventions were done according to the
standard protocols. Injections were repeated after 2 hours on
demand, but not within 2 hours of anticipated delivery. Women
were monitored for 2 hours in the labour ward after vaginal
delivery and in the recovery room after caesarean section.
Neonates were evaluated by the on duty neonatologist at deliv-
ery and Apgar scores at 1 and 5 minutes were noted. The con-
ditions of the mother and baby were followed until discharge.

Table 1. Ten point visual pain analogue scale vs. rupee scale

Visual Pain Rupee

Analogue Scale | Scale Degree of Pain

0-3 cm 4 ana Minimal pain

4-6 cm 4-8 ana Mild pain but comfortable

7-8 cm 8-12ana | Moderate pain with discomfort
9-10cm 12-16 ana | Severe pain with severe discomfort
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Data were collected in a Microsoft Excel (Excel 2007, Microsoft
Corporation, Washington, USA) work sheet and analysed for
statistical significance. Institutional review board and ethical
committee clearance were obtained for the study. The study
was funded by the Institute’s research grants.

Results

A total of 136 women were approached to take part in the study.
Twenty eight women did not fulfil the eligibility criteria and
eight women declined to participate. The study was concluded
when 100 women were recruited (Figure 1). The majority of
women who participated in the study were between the ages
of 19 and 25 years (76% vs. 24%) with an almost equal number
of primipara and multipara (54% vs. 46%). In ninety percent of
cases, normal vaginal delivery could be achieved with another
8% of women having instrumental vaginal delivery (forceps and
vacuum delivery). Only two women (2%) underwent caesarean
section for non-reassuring foetal status in early labour. Table 2
shows the average duration of labour (from onset of active
stage to end of second stage of labour) in each mode of deliv-
ery. Eighty six percent of women were given only two doses of
butorphanol, 13% were given three doses and only one woman
was given a fourth dose. The pre-injection mean VPAS was 8.15
SD 2.04. Pain started to decrease significantly within 15 minutes
of administration and reached the nadir (3.08 SD 0.51) at the
end of two hours. The pain remained below four on the VPAS
for six hours and was still significantly low after eight hours.
Figure 2 depicts pre-administration and the relief of pain after
periodic injections of butorphanol intramuscularly on VPAS.

There was a significant reduction in the mean pulse rate (92.00
vs. 76.88 per minute; p=0.001), mean systolic blood pressure
(122.06 vs. 133.53 mm of Hg; p=0.001) and mean respiratory

28
Did not meet inclusion
criterion
136 100

Total women »| Study concluded with
approached 100 subjects

8

Denied consent

Figure 1. Flowchart for patient recruitment

Table 2. Duration of labour

Number of Mean Duration
Mode of Delivery Cases of Labour (hrs)
Normal vaginal delivery 39 5.22
Vaginal with episiotomy 51 6.99
Instrumental delivery 8 715
(Forceps & Vacuum) ’
Caesarean section 2 8.23
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rate (19.06 vs. 15.48 per minute; p=0.001). A decrease in the
mean diastolic blood pressure did not reach statistical sig-
nificance. Thirteen percent of women experienced minor side
effects like nausea and vomiting. Three women had prolonged
sedation for more than four hours after delivery but did not
require any ventilator support or antidote (naloxone). No inci-
dence of hypersensitivity to drug or respiratory depression was
seen in the study population.

The Apgar scores of the neonates at one and five minutes of life
are depicted in Table 3. Nine neonates had Apgar scores of 6 or
below at 1 minute and by the 5" minute only two neonates had
an Apgar score of 6 or below. Ninety eight percent of the neo-
nates had Apgar scores of more than 6 by the end of 5 minutes.
Seven neonates required ICU admission for observation due to
meconium stained liquor (5 cases) and transient tachapnoea
of newborn (2 cases). No case of hypoxic ischemic encepha-
lopathy or neonatal death was seen in the current cohort until
discharge from the hospital. The relationship between the
cardiotocographic observations and the neonatal outcome is
shown in Table 4.

Discussion

Pain of labour often results in excessive maternal suffer-
ing, marked maternal hyperventilation and increased oxy-
gen demand. The natural response to labour pain results in
increased catecholamine levels leading to uterine hypoperfu-
sion, foetal hypoxia and acidosis (1). For many years, potent

" pre 15min 30 min 1 hour 2 hour 3 hour 4 hour 5hour 6hour 7 hour 8 hour

Figure 2. Pain on the Visual Pain Analogue Scale with time

Table 3. Apgar scores

Apgar Score At 1 min At 5 min
>6 91 98
6 or less 9 2

Table 4. Cardiotocography observations and neonatal outcome
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narcotic agents were used for post-operative pain relief and
it seemed as though analgesia, emesis, respiratory depres-
sion and addiction potential were inseparable. Diazepam,
a benzodiazepine, has been uncommonly used in labour
for sedation and anxiolysis. The principle adverse effects of
hypotonia, lethargy, decreased feeding and hypothermia in
the neonate limits its use (12-13). Opioids commonly used for
labour analgesia are meperidine, morphine, fentanyl, nalbu-
phine and butorphanol. All of these are potent analgesics, but
fear of the above side effects may restrict their widespread
use. Butorphanol tartrate is a potent analgesic with partial
agonist action with minimum side effects (14). Although in
radioligand binding studies, butorphanol binds to both u and
k (kappa) opioid receptors, most of the observed behavioural,
pharmacological, and therapeutic effects appear to be due to
its lower efficacy agonist actions at u opioid receptors (15).
The « agonist effects may be revealed in an opioid-dependent
or opioid-receptor challenged organism. The major advan-
tage is its low toxicity and low potential for abuse (16).
Butorphanol tartrates have been previously studied by sev-
eral anaesthetists in the context of labour analgesia and
have been found to be effective. Maduska et al. (17)
compared butorphanol with mepridine in a double-blind ran-
domised control trial and found it to be equally effective and
safe. Efficacy and safety of butorphanol in labour analgesia
was further established by the works of Atkinson et al. (18)
and Quilliganet et al. (19). The former compared butorphanol
with fentanyl in labour analgesia; they found that butorphanol
was more effective in relieving pain early and was equally
effective regarding the safety of the mother and newborn. The
latter investigators found an increased foetal heart rate in the
butorphanol group which was not associated with any adverse
neonatal outcome. In a comparison with nalbuphine, pentazo-
cine and butorphanol, acidotic changes in the foetus were most
marked with pentazocin, moderate with nalbuphine and mini-
mal with butorphanol (20). Reedy et al. (21) showed that butor-
phanol was seven times more potent than morphine for pain
relief in the post-operative period following major surgeries.

In the present study, there was significant reduction of pain
when compared using the VPAS score before and after the
administration of butorphanol, which became significant within
15 minutes of administration. The maximum effect was seen by
the end of the first hour and this action was sustained for five
more hours. Repeated injections were required in 14% of cases.
Butorphanol was not found to delay labour. The mean dura-
tion of labour was not prolonged in each mode of delivery.
There was also no undue increase in the number of caesarean
deliveries or instrumental vaginal deliveries. The decrease in
the mean pulse rate, respiratory rate and systolic blood pres-

APGAR<6 NICU Admission
FHR Trace Categories n=100 At 1 min At 5 min <24 hours >24 hours
Normal 63 3 nil 2 nil
Suspicious 32 2 4 nil
Abnormal 05 nil 1 nil
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sure was considered a reflection of anxiety alleviation and
was deemed a welcome sign. This probably did not reflect any
direct effect of the drug.

During intrapartum foetal monitoring, no increased incidence
of foetal heart rate abnormalities was seen. Nine neonates had
low Apgar scores at 1 minute, which improved by 5 minutes in
all but 2 infants who were admitted to the intensive care unit
and discharged after observation.

Randomisation was not desired as not offering pain relief by

giving placebo was considered unethical. The study group con-
sisted of a small subset of women in labour and the safety of
the drug in high risk women needs to be established. However,
the concept of risk identification and referral of at risk antenatal
mothers to higher centres provides a broader applicability of
parenteral butorphanol at peripheral hospitals.
In conclusion, modern day obstetric analgesia has taken cen-
tre stage in the management of labouring mothers. Epidural
analgesia has become an inseparable part of labour in western
countries and resourceful centres in India too. Its safety and
efficacy have been proven beyond doubt. It allows near com-
plete analgesia with preserved patient mobility. Side effects
are negligible in the hands of expert anaesthetists and obste-
tricians. However, it is dependent on an elaborate setup and
extra personnel for administration and monitoring, maintaining
asepsis, closer foetal surveillance and 24 hour operative and
intensive care services for obstetric and anaesthetic emergen-
cies, thereby increasing the cost exponentially. In this situation,
parental opioids emerge as an effective and low cost alterna-
tive in resource-poor settings where anaesthesia and operating
theatre facilities are more restrained or even absent. Several
research papers including the present paper have shown high
potency with better safety profiles among newer synthetic opi-
oids. Butorphanol has higher potency and fewer side effects
even in labouring mothers and their neonates, with a low
chance of dependency. Although a controlled drug, it can be
distributed and stored without special arrangements. If pain
relief during labour is given priority at the policy level, butor-
phanol can serve as a low cost, safe and effective method for
the poorest of women delivering at remote places. Therefore,
no mother should be denied pain relief in want of resources
and leaving her to suffer the worst possible pain when other
members of the family are celebrating.
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[s transabdominal ultrasound scanning of cervical
measurement in mid-trimester pregnancy a useful

alternative to transvaginal ultrasound scan?

Orta-trimester gebelikte servikal olctim icin transabdorninal ulfrason tarama
transvajinal ultrason taramaya karst yarari bir alternatif midir?
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Objective: The aim of this study is to assess the correlation between
transabdominal and transvaginal ultrasound measurements of the
cervix in pregnancy. If transabdominal ultrasound measurement of
cervical length is found to provide effective information, it could be
used in patient counselling and when making clinical decisions.
Material and Methods: One hundred and twenty seven pregnant
patients between 18-26 weeks of pregnancy were enrolled in this pro-
spective study for measuring cervical length, both by transabdominal
and transvaginal ultrasound scan after bladder emptying. Transabdomi-
nal and transvaginal measurements were compared and correlated.
Results: In patients with transvaginal ultrasound scan (TVS) cervical
length <32 mm, TVS cervical length was found to be shorter than by
transabdominal ultrasound scan (TAS). Most of these patients needed
>3 cm of vertical pocket of urine in the bladder for adequate visuali-
sation of the cervix. In patients with TVS cervical length >32 mm, the
TVS measurement of the cervix was longer than the TAS measure-
ment of the cervix. In these patients, the cervix could be seen by TAS
when there was either <3 cm vertical pocket of urine in the bladder
or an empty bladder. Statistical tests showed that there is a significant
difference between TAS and TVS cervical measurements and that
there is a significant association between these two measurements.
Conclusion: Most of the patients needed variable degrees of bladder
filling for adequate visualisation of the cervix. Although minimal blad-
der filling does not influence TAS measurements of cervical length,
moderate fullness of the bladder does cause an apparent increase in
TAS measurements of cervical length. If the cervical length is =30 mm
by TAS, regardless of urine content in the bladder, the patient can be
assured vis a vis their risk of preterm labour as far as cervical length
is concerned. However, in patients with TAS cervical measurement
<30 mm and where the bladder needed a moderate amount of urine
for adequate visualisation of the cervix, TVS cervical measurement
may be close to the critical value of 25 mm. These patients need to be
counselled and offered TVS for better assessment of cervical length.
(J Turkish-German Gynecol Assoc 2013; 14: 225-9)

Key words: Cervical length, transabdominal sonography, transvagi-
nal sonography
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Amag: Bu calgmamn amaci, gebelikte serviksin transabdominal
ve transvajinal ultrason oOlctimleri arasindaki korelasyonu degerlen-
dirmektir. Eger servikal uzunlugun transabdominal ultrason 6l¢imii
etkin bilgi saglarsa, hastaya rehberlik ve klinik karar vermede kulla-
nilabilir.

Gereg ve Yontemler: Gebeligin 18-26. haftalan arasindaki 127 ha-
mile hasta mesane bosgaltimi sonrasi hem transabdominal hem de
transvajinal ultrason taramasi ile servikal uzunluk 6l¢iimi icin bu
prospektif calismaya dahil edildi. Transabdominal ve transvajinal 6l-
cumler karsilagtinld ve korelasyonlarina bakildi.

Bulgular: Transvajinal ultrason taramasi (TVS) ile servikal uzunlugu
<32 mm olan hastalarda, TVS servikal uzunluk transabdominal ult-
rason taramasi (TAS)’ndakine gére daha kisa bulundu. Bu hastalarin
cogunda, serviksin yeterli goriintiilenmesi icin mesanede >3 cm’lik
vertikal idrar cebi gerekliydi. TVS serviks uzunlugu >32 mm olan has-
talarda, serviks TVS o6l¢iimii serviks TAS 6l¢limiinden daha uzundu.
Bu hastalarda mesanede <3 cm vertikal idrar cebi oldugunda ya da
bos bir mesane varhginda serviks TAS ile goriilebildi. istatistiksel test-
ler TAS ve TVS servikal 6l¢timleri arasinda 6nemli bir fark oldugunu ve
bu iki 6lctim arasinda anlaml bir iligki oldugu gosterdi.

Sonug: Hastalann ¢ogunda serviksin yeterli gériintiilenmesi igin ce-
sitli derecelerde mesane dolumu gerekliydi. Minimal mesane dolu-
munun servikal uzunluk TAS 6lciimlerini etkilememesine ragmen,
mesanenin orta derece dolgunlugu servikal uzunluk TAS o6l¢timlerin-
de belirgin bir artisa neden olmaktadir. Servikal uzunluk TAS ile =30
mm ise, mesanedeki idrar icerigine bakmaksizin, servikal uzunluk
s6z konusu oldugu siirece hastanin erken dogum riski ile kars1 kar-
stya oldugundan emin olunabilir. Bununla birlikte, TAS serviks 6lcii-
mil <30 mm olan hastalarda ve serviksin yeterli goriintiilenmesi icin
mesanede orta derecede idrar miktar gerekli oldugunda, TVS servikal
olciimi 25 mm’lik kritik degere yakin olabilir. Bu hastalara danisman-
Iik gerekir ve servikal uzunlugun daha iyi degerlendirilmesi icin TVS
onerilir. (J Turkish-German Gynecol Assoc 2013; 14: 225-9)
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Introduction

Prematurity remains a major cause of perinatal morbidity and
mortality (1, 2). Two-thirds of all preterm births are due to pre-
term labour with or without the rupture of membranes (3). This
makes the identification of patients who are at risk of preterm
labour and the prevention of prematurity a very important area
for study. It is this area where cervical sonography can make
a difference. The measurement of cervical length provides an
accurate prediction of risk for early preterm delivery (4).
Transvaginal ultrasound scan (TVS) measurement has become
the preferred method and is the only ultrasound technique that
has been validated in the prediction of spontaneous preterm
birth (5). Although TVS is the method that is generally recom-
mended for assessing cervical length in women at high risk of
preterm birth, many women in our culture either decline or are
not happy to have a TVS during pregnancy.

Aseries of papers have showed convincingly that transabdominal
ultrasound scan (TAS) measurement of the cervix also has utility
in the evaluation of women who are at risk for preterm labour (6).
Unfortunately, the use of TAS has a number of pitfalls, such as
the fact that although filling of the maternal bladder helps with
the visualisation of the cervix, excessive bladder filling report-
edly spuriously elongates the length of the cervix (7).

As TVS measurement of the cervix needs training and experi-
ence and many women in our culture decline to have a TVS
during pregnancy, we were interested in investigating whether
TAS measurement of the cervix could be used as an effective
alternative for TVS measurement. If it is found that TAS has a
predictive correlation with TVS measurements of the cervix, it
can be effectively employed in patients’ counselling.

The aim of this study is to evaluate the correlation between
transabdominal measurement of the cervix with that of trans-
vaginal measurement in pregnant women between 18 and 26
weeks of pregnancy.

Material and Methods

Institutional Ethics Committee approval was obtained and this
prospective study was conducted between October 2012 and
May 2013.

For the purpose of this study, women with a singleton pregnan-
cy, no prior history of cervical operation, including cone biopsy
or Large Loop Excision of Transformation Zone (LLETZ), and
without a cervical cerclage in sifu, between 18-26 weeks of ges-
tation were offered enrolment; a total of 127 pregnant patients
were recruited following their informed consent.

TAS was done first in the supine position after the patient had
emptied her bladder. Thereafter, TVS was done after voiding
again, if necessary.

A curvilinear 3.5 Mega Hertz (MHz) transducer was used for
transabdominal scan. Transabdominal cervical measurement
was obtained with the transducer in the sagittal plane. Bladder
filling was noted. The maximum vertical urine pocket in the
bladder was measured at the time of TAS. This was done to
quantify the amount of residual urine in the bladder. When the
cervix was visualised transabdominally, the probe was adjusted
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to bring the outline of cervical corpus in sight as well as to dem-
onstrate the length of the cervical canal. Cervical length was
measured by placing the callipers at the furthest points where
the cervical canal walls were juxtaposed.

A 5 MHz vaginal transducer was used for TVS. The patient emp-
tied her bladder prior to the scan if necessary. The patient was
placed in the Lloyd-Davies position to allow easy access to the
perineum and easy manipulation of the probe without caus-
ing any discomfort to the patient. The Transvaginal (TV) probe
was inserted slowly until the cervix was clearly visualised in
the sagittal plane with echogenic endocervical mucosa along
the length of the canal. The probe was then gently withdrawn
until the image blurred, and then reinserted, making sure to
avoid excessive pressure. The image was sufficiently enlarged
to allow clear identification of the echogenic endocervical
mucosa, which was used as a guide to identify the internal
os to avoid confusion with the lower segment endometrium.
Measurement of the cervical length was taken from the internal
os to the external os, incorporating only that length which was
bordered by endocervical mucosa.

All of the scans were done by one of the three experienced
sonographers who standardised the technique as described on
10 cases initially; the data of these cases were not included in
this study. In each instance, both transabdominal and transvagi-
nal scans were obtained by the same sonographer.

All of the measurements were taken in triplicate and the short-
est best measurement was recorded for final analysis.

Statistical analysis

A sample size calculation was performed which indicated that
113 patients would be required to detect a 3 mm difference
between transabdominal and transvaginal cervical length, with
a power of 80% and an o error of 0.05. The tests were 2-sided,
and statistical significance was defined as p<0.05.

Paired ‘T’ test was used to detect the significance of the dif-
ference between transabdominal and transvaginal ultrasound
measurements. Correlation coefficient was calculated to deter-
mine the strength of association between transabdominal and
transvaginal measurements.

Results

Both TAS and TVS were performed on 127 pregnant women
between 18-26 weeks of gestation. The mean age of the
women was 21.80+2.46 years (19-31yrs). 44% were primigravi-
dae. The mean gestational age was 24.23+3.83 weeks (18-26
wKks). The minimum and maximum TVS measurements of the
cervix were noted to be 22.4 mm and 55.2 mm, respectively.
The transvaginal scan measurements were classified into cen-
tiles: 25", 50" and 75" centile values of the transvaginal mea-
surements of the cervix were 30.8 mm, 36.9 mm and 43.9 mm,
respectively (Table 1).

Relation between TAS and TVS on cervical length

In patients with up to 25" centile value, where most of the
patients needed >3 cm vertical pocket of urine in the bladder
for adequate visualisation of the cervix, TAS measurement of
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Table 1. Transvaginal scan measurements (in mm) in centiles
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Centile
Minimum 25t 50t 75% Maximum
Transvaginal scan measurements (mm) 22.4 30.8 36.9 43.9 55.2
Table 2. The Mean= Standard Error (S.E) of all the ‘paired differences’ with their statistical significance
Mean (=SE) of all the differences
Centile between each paired observations
(based on TVS measurement) by both TAS and TVS (TAS minus TVS) p value Remark
Up to 25" Centile 3.07+0.80 mm <0.001 Significant
>25" to =50™ Centile -2.36+1.24 mm <0.001 Significant
>50" to <75™ Centile -2.68+0.29 mm <0.001 Significant
>75Mto 100™ Centile -2.90+0.33 mm <0.001 Significant
the cervix was longer (average 3.07 mm) than the TVS mea- 55
surement. ’ .
Above the 25" centile value in all other centile groups where the 4.5 .
patients had either < 3 cm vertical pocket of urine in the blad- 35 s
der or an empty bladder, the TAS measurement was shorter 25 “‘{,
than the TVS measurement. In patients between >25" and 50" 8 15 L
centile, TAS was 2.36 mm less, between >50" centile and 75" % ’ o4
centile value, TAS was 2.68 mm less, and in patients above e 0.5
the 75™ centile, the TAS value was 2.9 mm less than the TVS é -0.50 10 20 30 40 50 60
measurement. Q15 \
A paired ‘T’ test was used and the difference between TAS and 925 * J."".'&-': .
TVS measurements in all centile groups was found to be signifi- _Z.%’-'v'. NN L
cant (p<0.001) (Table 2, Figures 1 and 2). 35 ) '
When the data were analysed on the basis of TVS cervical mea- -4.5
surements, the following facts were noted: VS

* Inthe patients with TVS cervical length <32 mm, TVS cervi-
cal length was, on average, 2.88 mm (maximum 4.8 mm)
less than that by TAS. Most of these patients needed >3
cm of vertical pocket of urine in the bladder for adequate
visualisation of cervix; some patients needed up to 5 cm or
occasionally even more.

* In the patients with TVS cervical length >32 mm, the TVS
measurement of the cervix was longer than the TAS mea-
surement. In these patients, the cervix could be seen by
TAS when there was either <3 cm vertical pocket of urine
in the bladder or an empty bladder.

Again, when we analysed the data on the basis of TAS cervical

measurements, the following facts were noted:

* In patients whose TAS cervical measurement was =30 mm
and the bladder needed a moderate amount of urine (>3
cm and even up to 5 cm of vertical pocket of urine in the
bladder) for adequate visualisation of the cervix, TVS mea-
surement of the cervix in these patients, although shorter
than the TAS measurement, was longer than the critical
value of 25 mm (25 mm is taken as the cut-off length of the
cervix for predicting preterm labour).

* In patients whose TAS cervical measurement was =30 mm
and the cervix could be seen with either an empty bladder
or a bladder containing a minimal amount of urine (<3 cm
of vertical pocket of urine), TVS cervical measurement was
confidently above 25 mm.

Figure 1. The graph shows the plotting of TAS-TVS differences (in
mm on Y axis) against the individual TVS measurements of the
cervix (in mm on X axis)

* In patients whose TAS cervical measurement was <30
mm and the bladder needed a moderate amount of urine
(>3 cm vertical pocket of urine in the bladder) for ade-
quate visualisation of the cervix, the TVS cervical measure-
ment was shorter than the TAS measurement and was
sometimes close to the critical value of 25 mm.

Although there was a significant difference between transvagi-

nal and transabdominal measurements of cervical length in all

of the percentile categories, there was a significant associa-
tion (correlation coefficient r=0.96; p<0.01) between the two

(Figure 3).

Relation between visualisation by TAS and bladder volume
When the bladder was empty, the cervix could only be ade-
quately visualised by TAS in 17% of cases. However, the per-
centage of transabdominal visualisation of the cervix increased
as the volume of urine in the bladder increased.

When the bladder had urine with the deepest vertical pocket
up to <3 cm, the cervix could be adequately visualised by TAS
in another 61% of cases.

As the bladder filling increased (up to deepest vertical pocket
of 5 cm or occasionally more), it was possible to visualise the
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Figure 3. This graph depicts the correlation between transvaginal
length (TVS) of the cervix (mm) with that of transabdominal (TAS)

length of the cervix (mm)

cervix adequately by transabdominal sonography in the rest of
the patients (Figure 4).
Transvaginally, the cervix was satisfactorily visualised in all cases.

Discussion

There is no need to deny the fact that TVS has several advan-
tages over TAS, simply because of the proximity of the probe
to the target organ, i.e. the cervix. However, the technique of
TVS has a number of difficulties too. First, the variability of the
technique has limited the standardisation of measurements.
Second, there is a clear need of training for measurement of
the cervix by transvaginal ultrasound (8). Finally, and most
importantly in our culture, many patients are not happy to
undergo TVS. Patient satisfaction is a key factor in patient care.
This consideration has been the principal motivating issue to
conduct this study.

The data of this study have demonstrated that in only 17% of
patients was the cervix visible in the presence of an empty

Figure 4. The chart shows the relation between % visualisation of the
cervix by Transabdominal Scan with varying depth pockets of urine
in the bladder

bladder by transabdominal sonography. In addition, the cervix
could only be seen adequately when there was bladder filling
with a vertical pocket of urine of up to 3 cm or less in 61% of
cases. As the bladder filling increased to a vertical pocket of
urine of 5 cm or occasionally more, it was possible to visualise
the cervix adequately by transabdominal sonography in the
remaining patients.

The fact that TAS cannot demonstrate the cervix adequately
in the presence of an empty bladder in most of the pregnant
patients and a variable degree of bladder fullness is required to
demonstrate the cervix adequately by TAS is vindicated by the
studies of Anderson et al. (7) and To et al. (9).

In this study, we observed that in patients with a TVS cervical
length of <32 mm, TVS cervical length was, on average, 2.88
mm (maximum 4.8 mm) shorter than that by TAS. This observa-
tion is consistent with the findings of Saul et al. (10). It is note-
worthy that, in this study, most of the patients with TVS cervix
length of <32 mm needed >3 cm of vertical pocket of urine in
the bladder for adequate visualisation of the cervix.

The probable explanation of the TAS measurement being lon-
ger than that of the TVS lies in the fact that bladder filling causes
an increase in cervical length.

A number of studies have established the fact that, although a
variable degree of bladder filling has an advantage of improv-
ing the visualisation of the cervix in pregnant patients by TAS,
it causes artificial lengthening of the cervix (7, 9, 11, 12). This
may be explained by the fact that the endocervical mucosa can-
not be clearly recognised by TAS (in contrast with TVS where
the endocervical mucosa can be recognised clearly) and the
internal os is falsely thought to be at a higher level than it actu-
ally is in reality. Another explanation (for the apparent increase
in cervical length with bladder filling) is that the bladder filling
may cause the cervix to be progressively more vertical, which
results in apparent measurement changes (13).

In this study, in all other patients with a TVS cervical length of
>32 mm, in general, the cervical length measurement by TAS
is shorter than that by TVS. This finding is consistent with the
observation by Stone et al. (14), and can also be explained by
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bladder filling. In these patients, the cervix could be visualised
by TAS either in an empty bladder or with <3 cm vertical pocket
of urine in the bladder. Thus, the factor of cervical elongation by
bladder fullness was minimal.

Although there is a significant difference in TAS and TVS cervi-
cal length, this study finding will be useful in clinical practice.
This study has found that if TAS cervical length is = 30mm and
the bladder is empty or contains a minimal amount of urine (<3
cm vertical pocket of urine), the patient can be assured that
the risk of preterm labour is low as far as the cervical length is
concerned (because the TVS cervical length is actually longer
than the TAS measurement in these patients). Also, in patients
with a TAS cervical length =30 mm, even though there needs
to be a moderate amount of urine in the bladder (>3 cm up to
5 cm vertical pocket of urine) for adequate visualisation of cer-
vix, the TVS cervical length is above 25 mm (taking the critical
length of the cervix as 25 mm). Hence, these patients can also
be assured that their risk of preterm labour is low.

In patients with a TAS cervical length <30 mm, careful judge-
ment is required, taking bladder fullness in that individual into
consideration. In such situations, these patients should be
counselled and a transvaginal scan may be offered for the more
accurate assessment of cervical length.

In conclusion; a variable degree of bladder filling is necessary
for adequate visualisation of the cervix in the large majority of
patients.

A minimal amount of bladder filling (<3 cm vertical pocket
of urine in bladder) does not influence TAS measurements of
cervical length. However, with a moderate amount of bladder
filling (>3 cm vertical pocket of urine in bladder), TAS measure-
ment of the cervix appears to be longer than the actual mea-
surement. This information is to be kept in mind while making
clinical decisions.

In patients whose TAS cervical measurement is =30 mm, the
patient can be assured, regardless of the urine content in their
bladder, that the risk of preterm labour is low as far as the cervi-
cal length is concerned.

In patients whose TAS cervical measurement is <30 mm, the
patient needs to be counselled and transvaginal scan may be
offered for the more accurate measurement of cervical length,
particularly when there is a moderate amount (>3 cm of verti-
cal pocket of urine) of urine in the bladder.
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Review

A close look at the contraction and relaxation of the
myometrium; the role of calcium

Myometriyurmun kasilma ve gevserne rmekariizmalariida kalsiyurmur rolti

Bilge Pehlivanoglu, Sibel Bayrak, Murat Dogan
Departrnent of Physiology, Hacettepe University Faculty of Medicine, Ankara, Turkey

The function and regulation of the myometrium, especially during
pregnancy, labour and birth are important in reproductive physiology.
It is crucial to understand the mechanisms that generate and modu-
late uterine contractility in order to be able to prevent and/or treat the
problems related with the myometrium. A limited understanding of
the cellular and molecular events underlying these phenomena com-
plicates the situation. Various agonists, hormones, transmitters and/or
chemicals are related to the regulation of the functions of the myome-
trium. Although notable advances regarding the key steps in receptor
signalling explaining the actions of these factors have been achieved,
a good deal of information is still necessary to understand this vital
process. A better comprehension of myometrium physiology and the
translation of research findings to clinical settings will help progress
in women’s health. In this review, we attempt to present a critical
overview of myometrial functions and focus specifically on the role of
calcium. (J Turkish-German Gynecol Assoc 2013; 14: 230-4)
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Introduction

The uterus, more specifically the smooth muscle layer of the
uterus, the myometrium, is an often overlooked tissue. Even
though the myometrium is active throughout a woman’s life,
not just during labour and delivery, it is rarely considered until
things go wrong which may have devastating consequences.
However, the uterine myometrium serves life-long by con-
tracting at the right time with exactly the desired amount of
force during labour and the postpartum period and remain-
ing relaxed even though distended enormously during the
period of pregnancy, as well as maintaining its tonus in non-
pregnant, non-menstruating periods. Some of the unwanted
but frequently seen results of myometrial dysfunction are
untimed contractions leading to abortions or preterm deliv-
ery, or stronger than necessary contractions causing foetal
distress, hypoxia and even death of the foetus. In addition,
dysfunctional labour can be faced and caesarean section
may become inevitable when the force of the contractions

Ureme fizyolojisi acisindan myometriyumun islevleri ve bu islevle-
rin Ozellikle gebelik siireci ve dogum sirasinda diizenlenmeleri ¢cok
onemlidir. Uterus kasilmalarnni baglatan ve etkileyen faktorlerin anla-
silabilmesi myometriyumu ilgilendiren patolojik durumlarn engellen-
mesi ve/veya tedavi edilebilmesi icin cok 6nemlidir. Ancak bu fizyo-
lojik diizenlemeyi kontrol eden hiicresel ve molekiiler olaylarin tam
olarak aciklanamamis olmasi nedeni ile tablo hala karmagiktir. Cok
saylida agonistin, hormonlarin, transmiterlerin ve kimyasal maddele-
rin myometriyum islevlerinin diizenlenmesinde rolii oldugu gosteril-
mis ve bunlarn etki mekanizmalarindaki bazi anahtar basamaklar ile
ilgili gelismeler kaydedilmis olmasina karsin, bu yasamsal islevi daha
iyi aciklayabilmek icin daha fazla bilgiye ihtiyac vardir. Myometriyu-
mun fizyolojik 6zelliklerinin anlasilmasi, arastirma sonuclarinin klinik
uygulamalara yansitilmasi kadin saghg: acisindan 6énemli katki sagla-
yacaktir. Bu derlemede myometriyumun islevlerini ve 6zellikle kalsi-
yumun roliinii 6zetlemeyi amacladik.

(J Turkish-German Gynecol Assoc 2013; 14: 230-4)

Anahtar kelimeler: Miyositler, kasilma, gevseme, kalsiyum, sensi-
tizasyon

Gelis Tarihi: 20 Haziran 2013 Kabul Tarihi: 12 Agustos 2013

are not strong enough and/or contractions are irregular (1, 2).
Since the mechanisms that generate and modulate uterine
contractility are not fully known, the aberrant patterns of
contractile activity remain unsolved (3). Due to these limited
answers, the therapeutic or preventive approaches to clinical
conditions are not as successful as desired. In this review, we
aimed to summarise the current knowledge about the mech-
anisms of contraction and relaxation of the myometrium and
specifically the role of calcium (Ca*?).

Contraction of the Myometrium

Uterine contractility, which occurs throughout the menstrual
cycle in non-pregnant and pregnant states, is a complex
and dynamic physiological phenomenon (2). Non-pregnant
myometrium exhibits different contractions at different
phases of the menstrual cycle; the first one is rhythmic,
‘wave-like’ contractions, which is sometimes known as
uterine peristalsis, while the second type of contraction is
defined as the ‘focal and sporadic bulging of the myome-
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trium’ (4, 5), leading to sustained contractions. These contrac-
tions serve in the sloughing of the endometrium (6) and help
the passage of sperm. The myometrium in the pregnant uterus
transforms from a silent, non-contracting state to an actively
and forcefully contracting organ for a successful delivery.
This is achieved by morphological changes and adaptations
under the effect of elevated oestrogen and progesterone and
the balance between these two hormones; these interactions
are reviewed elsewhere as they are beyond the purpose of
this review (7, 8). Besides the above-mentioned functional
differences, regardless of the presence or absence of preg-
nancy, uterine contractions are dependent on the contractile
activity of the cellular elements, the uterine myocytes. The
uterine myocytes are smooth muscle cells exhibiting a phasic
contractile pattern which can be summarised as the mainte-
nance of a resting tone superimposed by separate intermittent
contractions of varying frequency, amplitude and duration. It
is predominantly regulated by intracellular calcium concentra-
tion ([Ca*?]i) (1, 2, 8).

Cellular Organisation

The contractile machinery of the uterine smooth muscles
involves actin and myosin myofilaments with six times prepon-
derance of actin to myosin. The thin myofilaments composed
of polymers of globular actin monomers and thick filaments
are made up of myosin helices lying parallel to the longitudinal
axis of the cell. In addition, there are intermediate filaments
composed of predominantly desmin and vimentin.

Excitation contraction coupling

The excitation contraction coupling is regulated predominantly
by [Ca*?]i. Physiologically, the changes in [Ca*?]i can be con-
sidered in three phases leading to differences in contractility:
basal concentrations, which are sufficient to maintain the rest-
ing tone of the myometrium, increased [Ca*?]i that occurs with
contractile agonist stimulation and the restoration of [Ca*?]i to
the resting state following stimulation.

The contractile machinery of the myocytes involves the inter-
action of myofilaments, actin and myosin. As in any other
muscle, the cross bridge formation and contraction is medi-
ated by elevated [Ca*?]i and myosin light chain phosphoryla-
tion. Irrespective of the triggering stimulus, [Ca*?]i elevation is
essential for contraction (9), which may either enter from the
extracellular fluid into the cell across the surface membrane
through voltage-gated L-type Ca*? channels and/or be released
from intracellular stores in the sarcoplasmic reticulum (SR) (1).
Both the release of Ca*2from intracellular stores and the influx
of Ca*?from the extracellular space serve to activate the bio-
chemical pathways which lead to actin-myosin cross-bridging
and force development (2), i.e. excitation-contraction coupling.

Calcium release from sarcoplasmic reticulum occurs via two
mechanisms:

Agonist or inositol triphosphate (IP,)-induced Ca*’release
(IICR) and Ca**-induced Ca*?release (CICR) via Ca*?release
channels (known as ryanodine receptors) on the SR gated by
Ca*? (10).
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Agonist or IP-induced Ca*’release: Binding of uterine agonists
to a specific G-protein coupled receptor (GPCR) in the plasma
membrane of uterine myocytes activates trimeric G-protein (11)
and turns on a cascade of events starting with membrane phos-
pholipase C (PLC) stimulation (12). Stimulated PLC cleaves
phosphatidylinositol bisphosphate (PIP,) to diacylglycerol
(DAG) and IP,, the latter of which causes the release of Ca*?
from the SR into the cytoplasm, as indicated above (13). The
IP,-mediated Ca*’release from SR is the major factor adjust-
ing resting membrane voltage (Vrest) to the value at which
voltage-operated Ca*? (VOC) channels open to trigger an action
potential (AP) (14). There are two types of APs recorded in myo-
metrial smooth muscle of various species; simple APs which
have depolarisation followed by rapid repolarisation, and com-
plex APs which have an initial depolarisation with a sustained
plateau (15, 16). It has been suggested that the shape of [Ca*?]i
transients and contractions triggered by these action potentials
may be different (17).

Ca*?-induced Ca*?release in the myometrium: Another mecha-
nism is known as Ca**induced Ca*? release, whereby the
increasing [Ca“]i sensitises other Ca*? channels to open, thus
creating a feed-forward loop, although the mechanism of this
phenomenon is not yet clear (14).

Extracellular calcium entry

The myometrium contains predominantly voltage-operated,
large conductance L-type Ca*? channels (18, 19). The presence
of T-type Ca*?channels has been recently shown, although their
role has not yet been fully elucidated (20). Massive movement
of Ca*? from the extracellular space into the cytosol through
these Ca*? channels determines [Ca*?]. and force generation to
a much greater extent than the agonist-stimulated IP,-mediated
release of Ca*? (13, 21).
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Figure 1. The schematic presentation of the physiological pathways
of contraction or relaxation in uterine myocytes

(CalM: calmodulin; MLCK: myosin light chain kinase; MLCP: myosin light chain
phosphatase; SR: sarcoplasmic reticulum; Gs: G-protein coupled stimulatory
protein; PLC: phospholipase C; PIP2: Phosphatidyl inositol diphosphate; DAG:
diacylglycerol; IP3: inositol triphosphate; AA: arachidonic acid; PG: prostaglandin;
VOC: Voltage operated channels)
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Taking both mechanisms together, as supported by the experi-
mental data from different species, it is suggested that Ca*?
release from the SR is transient and rapidly depleted. For this
reason, even under agonist stimulation and IP, production,
oxytocin is unable to produce force in the uterus if Ca*? entry is
inhibited (21). Moreover, when the reuptake of calcium to the
SR is inhibited, both [Ca*?]i transient and resulting contractions
increase due to longer lasting increase in [Ca*?]i (21, 22, 23).

Contraction

A prominent increase in [Ca*?]i consequently activates a
Cat*?-dependent cytosolic protein, calmodulin (CalM), which
can bind four Ca*?ions (24). Formation of the Ca*%-CalM com-
plex results in the activation of a key enzyme, myosin light
chain kinase (MLCK) and causes an immediate and marked
increase in the phosphorylation of myosin regulatory light
chain-20 (MLC20) and subsequent cross-bridge cycling (25).
Phosphorylation of MLC20 by MLCK is the principal determi-
nant of the amplitude and duration of contraction (26). MLCK
contains several phosphorylation target sites for protein kinase
A, protein kinase C (PKC) and other kinases (2). Activation of
MLCK by CalM translocation of activated MLCK towards the
contractile apparatus may be the rate-limiting step of contrac-
tion (14) determining the speed of contraction of the myome-
trium (Figure 1).

Calcium sensitisation

In some conditions, for example after stimulation with an
agonist such as oxytocin or PGF2a, a given rise in [Ca*?]i will
result in a stronger than expected force of contraction (27-29).
This physiological phenomenon is known as “Ca*? sensitisa-
tion” (CS) (30). Subsequent experiments have demonstrated
that a pathway activated following the stimulation of GPCRs
to inhibit myosin light chain phosphatase (MLCP) is the major
mechanism controlling CS (31, 32). It can be easily predicted
that this pathway involves the small GTPase rhoA and its
effector, rhoA-associated kinase (ROK), since CS was shown
to be diminished using a specific inhibitor of rhoA (33). The
modification of the activity of MLCP (30) with phosphoryla-
tion, particularly by ROK, results in decreased activity and in
turn increased force at constant [Ca*?],, i.e. an increase in Ca*?
sensitivity. On the other hand, the dephosphorylation of myo-
sin by MLCP is usually associated with decreased force and
relaxation. The ROK pathway is more important in regulating
force of contraction during tonic compared to phasic contrac-
tions. Despite the large volume of literature demonstrating the
relationships between agonist stimulation and CS, the infor-
mation regarding the physiological role of this mechanism
in the uterus is limited (2). These mechanisms may become
important therapeutic targets for the regulation of uterine
activity, e.g. oxytocin may also act in part by Ca*? sensitisa-
tion (34). However, it is clear that further study is necessary
to determine the significance of CS in basal or stimulated
myometrium function.

Besides the Rho-ROK pathway, PKC and activators or inhibi-
tors of it have also been studied with regards to their potential
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involvement in myometrial CS both in pregnant and non-
pregnant states; the findings suggest a role via the regulation of
MLCP activity (35).

The pregnant myometrium is capable of larger force generation
compared to the non-pregnant myometrium per unit of phos-
phorylated myosin light chain (36), suggesting the presence of
a sensitisation system other than CS.

Relaxation of the Myometrium

The myometrium, contracting with increasing [Ca*?]i, relaxes
following a series of events starting with Ca*? dissociation from
CalM, in turn inactivating MLCK, which is initiated by a decrease
in [Ca*?]i (10, 14). Reversal of the Ca*?-CalM-MLCK pathway
follows the closure of L-type Ca*?channels and enhanced Ca*?
efflux (Figure 1).

Calcium efflux

Calcium efflux in the myometrium is either via primary or
secondary active transporters: Ca*?-Adenosine triphosphatase
(ATPase) and Na*-Ca*? exchanger, respectively. The affinity of
Na*-Ca*?exchanger for Ca*?is low, although it is a high-capacity
system. The activity of the Na*-Ca*? exchanger is determined
by the transcellular Na* gradient, which is determined by Na*,
K*-ATPase pump activity. As a low intracellular Na* concentra-
tion is maintained by the activity of Na*, K*-ATPase pump, the
exchanger will be activated under physiological conditions of
high [Ca*?]and Ca*?will be removed from the cell. The primary
active calcium transporter, Ca*?-ATPase, is a high-affinity system
that is adjusted to keep intracellular Ca*?low, so that resting
Ca*?levels are maintained (37). Intact uterine studies and single
myometrial records show that the shares of Na*-Ca*2exchanger
and Ca*2-ATPase in the extrusion of increased intracellular Ca*?
are 30% and 70%, respectively. The efflux ceases completely
when these pathways are both blocked (38, 39).

The SR, acting both as a Ca*? reservoir and a transmission path-
way for Ca*? towards two transporters, increases the extrusion
rates. Although the SR has a considerably important role in Ca*?
signalling in other smooth muscles, its role in lowering intracel-
lular [Ca*?] is not very significant in the myometrium (39).
Being aware of relaxation mechanisms allows researchers and
clinicians to modulate uterine contractions. First, stimulating
relaxation becomes a therapeutic target to relieve undesired
contractions. To achieve relaxation or decrease the force and/or
frequency of contractions, Ca*? desensitisation can be used. The
phosphorylation of MLCK by several kinases reduces its activ-
ity and thus desensitises the contractile machinery (40, 41). Ca*2
desensitisation, as described by Sanborn et al. (42), works via the
NO-cyclic guanosine monophosphate (cGMP) signalling pathway.
Briefly, cGMP-stimulated MLCP removes the phosphate from
myosin, thus terminating contraction (42). Secondly, inhibition of
relaxation will lead to augmented contraction, which is necessary
when labour is not progressing or to achieve a strong enough
contraction to prevent postpartum haemorrhage. Agents that are
capable of maintaining high intracellular [Ca*?] promote force pro-
duction. For example, oxytocin, which is widely used to reinforce
labour contractions, stimulates calcium entry and release from the
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SR, and also inhibits Ca*? efflux (43). In addition, Ca**-sensitising
agonists act mainly by inhibiting MLCP augmentation and/or elon-
gating myometrial contractions. As noted above, ROK-associated
phosphorylation of one of the MLCP subunits is the main mecha-
nism in the inhibition of MLCP. Since this mechanism is more
prominent in tonic smooth muscles, ROK inhibitors result in a little
change in myometrial contractions in the uterus (44). In contrast,
MLCP inhibitors acting through different protein kinase pathways
have been shown to be more effective in the uterus (45).
Although the role of calcium is undeniable in myometrium relax-
ation, ligand-mediated relaxation is also important. A myriad of
agents to prevent contraction has been tried over the years and
only a small number of them have been used as tocolytic agents.
The agents that are capable of uterine relaxation may intervene
with the pathways which will be summarised briefly.

Nitric-oxide-cyclic nucleotide pathway

Various studies suggest a strong link between nitric oxide (NO)
and cyclic GMP production (46). The mechanism of the inhibi-
tory effect of NO/cGMP on uterine contractility, although not
clear, is believed to be via decreasing [Ca*?]. (47). NO alone is
also shown to be involved in the activity of potassium channels
and the conversion of PGE, to PGF,, (48).

G-protein coupled receptors

G-protein coupled receptors mediate the effect of various
agonists in the myometrium. Gg-coupled receptors stimulate
contraction via phospholipase C, as stated above, whereas
Gs-coupled receptors induce relaxation via the activation of
adenyl cyclase (3). A very well-known example is (3, adrenergic
receptors coupled to Gs, which has been used for pharmaco-
logical tocolysis (49).

Phosphodiesterases

Phosphodiesterases may attenuate the activity of cyclic adenos-
ine monophosphate (cAMP) or cGMP by contributing to their
inactivation; an increased cAMP amount will decrease contrac-
tions and lead to relaxation (3). This fact resulted in the exten-
sive use of phosphodiesterase (PDE) inhibitors as tocolytic
agents in the 1980s, but this had to be abandoned due to the
high incidence of side effects (50).

Conclusion

We tried to summarise the role of calcium both in contraction
and relaxation of the myometrium in this review. Major advanc-
es in understanding the molecular physiology of the myome-
trium have been recently achieved. However, there are still
key, unanswered questions, mainly concerning the role of the
SR, CS and Ca*?-activated ion channels. These issues, together
with the action of agonists and antagonists on the myometrium,
need further research.
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In vitro maturation may prevent the cancellation of
in vitro fertilization cycles in poor responder patients:

A case report

In vifro mattirasyon, zayif over cevabi veren hastalarda in vitro fertilizasyon
SiRluslarirun iptalini engelleyebilir: Vaka raporu

Ender Yalcinkaya', Eray Caliskan?, Ozcan Budak'
'Assisted Reproduction Unit, Faculty of Medicine, Kocaeli University, Kocaeli, Turkey
?Department of Obstetrics and Gynecology, Faculty of Medicine, Kocaeli University, Kocaeli, Turkey

In vitro maturation (IVM) is a promising technique that is used for
the maturation of immature oocytes in laboratory conditions and
preferred for use in patients with a diagnosis of polycystic ovary syn-
drome (PCOS) as an alternative to conventional in vitro fertilization
(IVF) treatment. In this report, we present a case who surprisingly
showed insufficient response to gonadotrophin stimulation during IVF
treatment and whose cycle was retrieved from cancellation by using
the in vitro maturation technique. As a result, we conclude that IVM
may be a good option not only for PCOS patients, but also for poor
responders. (J Turkish-German Gynecol Assoc 2013; 14: 235-7)
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Introduction

Assisted reproduction programmes frequently use ovulation
stimulation protocols in order to increase the number of
oocytes available for fertilization. However, ovarian hyper-
stimulation with exogenous gonadotrophins produces many
risks for patients such as ovarian hyperstimulation syndrome
or cycle cancellation due to risk of hyperstimulation, delayed
response or improper use of drugs by patients. Under these
circumstances, in vitro maturation (IVM), fertilization and
embryo transfer may provide an alternative to cancella-
tion of these cycles. Moreover, the development of the in
vitro maturation technique could provide a new strategy for
assisted reproduction, enabling cost reduction and minimiz-
ing concerns about a possible association between the use of
ovulation-inducing drugs and their side effects (1).

The IVM technique was first demonstrated by Pincus and
Enzmann (1935) and later by Edwards (1969). In the last
two decades, many improvements in clinical and laboratory

In vitro mattirasyon (IVM), immatiir oositlerin laboratuvar kosullannda
olgunlastinlmasi icin umut vadeden bir tekniktir ve cogunlukla polikistik
over (PKO) tanisi koyulmus hastalarda konvansiyonel in vitro fertilizas-
yon (IVF) tedavisine bir alternatif olarak tercih edilmektedir. Bu raporda,
IVF tedavisi sirasinda kullanmlan gonadotropinlere siirpriz sekilde zayf
over cevabi veren ve ayni siklusu in vitro matiirasyon teknigi kullanlarak
iptal olmaktan kurtarlan bir vakayr sunuyoruz. Bu vakanin sonucu olarak,
IVM'in sadece polikistik overli hastalar icin degil, aym zamanda zayif over
cevabi veren hastalar icin de iyi bir tedavi secenegi olabilecegi sonucuna
vardik. (J Turkish-German Gynecol Assoc 2013; 14: 235-7)

Anahtar kelimeler: in vitro matiirasyon, in vitro fertilizasyon, gona-
dotropinler

Gelis Tarihi: 01 Subat 2013 Kabul Tarihi: 10 Mart 2013

Cevrimigci Yayin Tarihi: 10 Temmuz 2013

aspects have been achieved. However, its efficiency is still
suboptimal compared to controlled ovarian hyperstimulation
cycles in terms of the number of mature oocytes obtained,
embryo developmental competence and implantation rates.
As success of the technique increases, the indications of [IVM
are widening to include various diagnoses of infertility (2).

In particular, women with polycystic ovaries and those who
have a previous history of a hyperstimulation reaction during
conventional controlled ovarian stimulation have been con-
sidered good candidates for [IVM. Diminished ovarian reserve
with a poor response to controlled ovarian stimulation is a dif-
ficult part of in vitro fertilization (IVF) practice to manipulate
and yields low success rates. Poor ovarian response in IVF has
been characterised as a low number of follicles seen in ultra-
sound scans, high basal serum follicle stimulating hormone
(FSH) concentrations and fewer than five oocytes obtained in
a stimulated cycle (3).

Some poor responders appear to respond to stimulation but
have a low oestrogen level of a few or slow-growing follicles.
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These patients seem resistant to gonadotrophin stimulation and
require extended stimulation time and a higher dose of gonado-
trophins. Data are limited on in vifro maturation treatment of
poor responders or patients with retarded follicular develop-
ment during a conventional stimulation IVF cycle (4).

In this report, we presented a case in which the in vifro matura-
tion of oocytes obtained from a patient who showed inefficient
response to high doses of exogenous gonadotrophins during an
IVF treatment regimen resulted in fertilization and pregnancy.

Case Report

The patient admitted to Kocaeli University IVF Unit with a com-
plaint of diminished ovarian reserve. She was 36 years old and
had 1-2 antral follicles in each ovary at the basal ultrasonogra-
phy. Her basal hormone levels were as follows: FSH, 2.8 mIU/
mL; luteinizing hormone (LH), 2.9 mIU/mL; estradiol (E2), 13.06
pg/mL; and prolactin, 4.06 ng/mL. A microdose flare up proto-
col was planned for the patient. The starting recombinant FSH
dose (Gonal F®, Serono, Italy) was 375 units; however, the dose
was increased up to 525 units since the patient’s ovaries did
not respond adequately to the first applied dose. On day 11, the
dose used was 525 units, but the mature follicle was only 11.5
mm in diameter, which was unexpected. Oestradiol level at day
11 was 501 pg/mL, which was not correlated with the mature
follicle count. Her doctor offered two choices for the patient.
First was the cancellation of the cycle and the other was the
collection of the oocytes followed by an attempt to mature
them in vitro. The patient selected the latter and did not want
the cycle to be cancelled. Human chorionic gonadotrophin
(hcg) was administered on day 11 and the oocyte collection
procedure was performed in the 36" hour of hcg administration
and 3 oocytes were collected. The endometrial thickness of the
patient was 7.9 mm at the time of oocyte collection. After denu-
dation, it was found that one of the oocytes was metaphase II
(MII), one was metaphase I (MI) and the third one was germi-
nal vesicle (GV) stage. Intracytoplasmic sperm injection (ICSI)
was performed on the MII oocyte, and the others were incubat-
ed in oocyte maturation medium (Sage; CooperSurgical, USA ).
The fertilization check was done after the 18™ hour and it was
observed that the mature oocyte was not fertilised. The matura-
tion check was done at the 20™ hour and it was observed that
the remaining two oocytes were matured to MII phase. Newly
matured oocytes were microinjected in the afternoon and the
fertilization check was done on the next day (after 18 hour of
sperm injection). It was noted that one of the oocytes was 2pn
and the other was 3pn. The 2pn zygote was transferred to the
patient on the same day. After 13 days, the blood hcg level was
measured and it was observed that patient had a hcg level of
136 which indicated pregnancy. After two weeks of hcg mea-
surements, a sac was seen at ultrasonography and a foetal
heart beat was seen after two weeks; this was an indicator of a
singleton clinical pregnancy.

Discussion

Of the oocytes retrieved after ovulation induction during IVF
treatment, approximately 20% are found to be immature (GV
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and MI stage). These oocytes are not used for intracytoplas-
mic sperm injection during routine laboratory applications
and are discarded due to their reduced fertilization potential
and embryo development under current culture conditions.
However, these oocytes are useful for studies that aim to explain
the mechanisms of in vitro maturation of human oocytes (5).
IVM appeared as a theoretically attractive method for obtaining
mature oocytes for IVF when it was first announced. However,
the efficiency of current IVM techniques are currently thought
be suboptimal in terms of the number of mature oocytes
obtained, embryo developmental competence and implanta-
tion rates (6), as well as the outcome of fertilization is often
poor with standard in vitro-matured oocytes (7). Therefore,
several clinical alterations such as FSH and hcg priming before
oocyte collection, rearrangements in the maturation period and
timing of aspiration have been made to improve the quality of
IVM oocytes.

To date, several studies have reported the effects of FSH and
hcg priming on in vitro maturation outcomes and have given
conflicting results. In a study by Fadini et al. (8), where oocytes
were primed with different gonadotrophin regimens before in
vitro maturation, it was found that 3-day FSH priming did not
result in a higher number of oocytes retrieved. In this study,
FSH priming alone did not seem to promote oocyte maturation
or improve the fertilization rate. This finding was in accordance
with Mikkelsen’s study in 1999 (9) in which pre-treatment of
patients with recombinant FSH did not increase the number
of oocytes retrieved. Accordingly, Lin et al. (10) could not
find any beneficial effect of FSH priming on the number of
oocytes retrieved, maturation and fertilization rates. Conversely,
Suikkari et al. (11) reported that a small dose of FSH in women
undergoing regular menstruation might increase the yield of
immature oocytes collected. Junk et al. (12) also demonstrated
in their study in 2003 that FSH priming improves oocyte matu-
ration, but does not have an effect on subsequent embryonic
development.

Studies on the effect of hcg priming on in vitro maturation
also gave conflicting results. In 1999, Chian et al. (13) reported
that giving 10,000 IU hcG 36 hours before oocyte collection as
in standard IVF procedures improved the maturation rate of
immature oocytes. They postulated that the oocyte maturation
period in vitro was shortened and the rate of oocyte maturation
was increased by priming with 10,000 IU hcg before oocyte
collection. On the contrary, the study by Fadini et al. (8) in 2009
was not in favour of hcg priming alone in in vifro maturation,
since it showed the lowest pregnancy and implantation rates.
In the literature, there are two case reports published in which
the cycles were on the edge of cancellation due to the improper
use of hcg and ovarian hyperstimulation, but were rescued by
IVM application (1,7). Also, Jiayin et al. (4) reported three cases
in which in vitro matured oocytes retrieved from poor respond-
ers undergoing stimulation via in vitro fertilization cycles yield-
ed healthy pregnancies and births. [IVM was observed to act
as a good alternative to cancellation in these cases. Our case
seems to be a good example of delayed response to exogenous
gonadotrophins and the application of in vitro maturation in
poor responders.
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Although most of the clinical aspects of the technique were
studied, the research on the best IVM culture conditions is still
ongoing. Since culture conditions and the technique were not
optimised adequately, the results of IVM cases are still poorer
than conventional IVF, and IVM still stands as a technique that
needs to be strengthened. Despite lower clinical outcomes
compared to standard IVF techniques, IVM seems to be an
attractive method for many patients with many advantages
such as lower treatment costs, shorter schedule, no side effects
with drugs, no OHSS risk and no patient discomfort (14).
Because of these advantages, we believe that IVM could be a
good alternative not only for PCOS patients but also for women
with different aetiologies when the conditions are optimised.
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Case Report

Continuous amnioinfusion via an epidural catheter
following spontaneous membrane rupture:
A case report

Sponitan membran riiptiri sornrasi epidural Rateterle yapilan kontinu amnioinfiizyon:
Olgu sunurmu

Abdulkadir Turgut', Selahattin Katar’, Muhammet Erdal Sak’, Fethiye Giilden Turgut®, Alparslan Sahin’, Serdar Basaranoglu’,
Ahmet Yalinkaya'
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“Department of Pediatrics, Veni Vidi Hospital, Divarbakir;, Turkey
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Preterm premature rupture of membranes (PPROM) is seen in 3% of
all pregnancies, and is a frequent cause of preterm birth, neonatal
mortality and morbidity. The most important complications are ma-
ternal and foetal infection, prematurity, umbilical cord compression,
hypoxia or asphyxia due to cord prolapse, pulmonary hypoplasia and
extremity deformities. The basic approach to PPROM therapy aims to
prevent premature birth and the development of foetal distress, and
decrease the risk of maternal and foetal infection, and amniotic fluid
loss. In compliance with these objectives, alternatives of PPROM ther-
apy demonstrate a wide spectrum, including watchful waiting, am-
niopatch application, recurrent amnioinfusions and emergency birth.
However, repeated amnioinfusions in cases of fluid loss, especially
within 6 hours of therapy, provides only minimal benefit. In this case
presentation, we attempted to describe a different and cost-effective
continuous amnioinfusion technique performed to confer survival
benefit for an immature anhydramniotic foetus affected by PPROM at
the border of viability.

(J Turkish-German Gynecol Assoc 2013; 14: 238-41)

Key words: Amnioinfusion, preterm premature rupture of mem-
branes, amniopatch
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Introduction

Premature rupture of the foetal membranes (PROM) is
defined as the rupture of the amniotic membranes and the
resultant leakage of the amniotic fluid at least one hour prior
to labour contractions. PROM may be subdivided into term
PROM (TPROM, i.e. PROM after 37 weeks of gestation) and
preterm PROM (PPROM, i.e. PROM prior to 37 weeks of ges-
tation) (1). The incidences of PROM and PPROM are 19.53%
and 3%, respectively. It is a frequent cause of preterm birth,
neonatal mortality and morbidity (2, 3). The incidence of peri-

Preterm prematiir membran riptiri (PPROM) tiim gebeliklerin
%3’tinde goruliir ve preterm dogumun, neonatal 6lim ve morbidi-
tenin en sik nedenidir. En énemli komplikasyonlar maternal ve fetal
enfeksiyon, prematiirite, umblikal kord basisi, kord prolapsusuna bag-
I hipoksi veya asfiksi, pulmoner hipoplazi ve ekstremite deformite-
leridir. Tedavisinde temel yaklasim prematiire dogumun 6nlenmesi,
anne ve fetiis te enfeksiyon riskinin azaltilmasi, amnion sivi kaybinin
azaltilmasi ve fetal distres gelisiminin 6nlenmesidir. Bu amaclar dog-
rultusunda tedavisi de bekleme tedavisi, amniopatch, tekrarlayan am-
nioinfusyondan acil doguma kadar oldukca cesitlilik gostermektedir.
Ancak 6zellikle de tedavi sonrasi 6 saat icinde sivi kaybinin fazla oldu-
gu vakalarda tekrarlayan amnioinfiizyon minimum fayda saglamak-
tadir. Bu vaka sunumunda, PPROM nedeniyle anhidramnios olan im-
mattir bir fetusun viabilite sininm ge¢mesi icin yapilan ve basarili olan
farkh ve ucuz bir kontinu amnioinfiizyon teknigini anlatmaya calistik.
(J Turkish-German Gynecol Assoc 2013; 14: 238-41)

Anahtar kelimeler: Amnioinfiizyon, preterm prematiir membran
riptiri, amniopatch

Gelis Tarihi: 04 Ocak 2013 Kabul Tarihi: 21 Nisan 2013

natal mortality is 60%, and nearly one-third of these deaths
occur in utero. The most important complications are mater-
nal and foetal infection, prematurity, umbilical cord compres-
sion, hypoxia or asphyxia due to cord prolapse, pulmonary
hypoplasia and extremity deformities (1, 4, 5). The basic
approach to PPROM therapy aims to prevent premature birth
and the development of foetal distress and to decrease the
risk of maternal and foetal infection and amniotic fluid loss.
In light of these objectives, PPROM therapy demonstrates
a wide spectrum, including watchful waiting, amniopatch
application, recurrent amnioinfusions and emergency birth.
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However, repeated amnioinfusions in cases of fluid loss, espe-
cially within six hours of therapy, provide only minimal benefit.
Major cerebral anomalies, such as cerebral palsy, chronic pul-
monary disease, necrotising enterocolitis and blindness, can be
seen in infants who survive (3, 6).

In this case presentation, we describe a different and cost-effec-
tive continuous amnioinfusion technique performed to confer
a survival benefit on an immature anhydramniotic foetus with
PPROM at the border of viability.

Case Report

A 37-year-old pregnant woman (gravida 5, para 1, abortus 3)
at her 22" gestational week with antiphospholipid syndrome
who had previously given birth to a 27-week premature healthy
and still living infant consulted our clinic with a complaint of
‘water breaking’ amniotic fluid. On ultrasonographic exami-
nation (US) (by GE Voluson 730 Pro 4D ultrasound device),
the foetus was at nearly the 22" gestational week, and the
amount of total amniotic fluid according to the amniotic fluid
index (AFI) was less than 2 cm? as viewed from all quadrants.
PPROM was diagnosed with a speculum, which showed vagi-
nal pooling of the fluid on the posterior fornix, and by a positive
alpha microglobulin-1 protein test (Amnisure; Aren Medical,
Istanbul, Turkey) of the vaginal fluid. It is probable that the
membranes had ruptured much earlier and that the fluid loss
had been misinterpreted by the patient as a weakness of the
bladder. The cervical length was 25 mm. The patient’s treat-
ment started with prophylactic antibiotics, a regimen of bed
rest, daily monitoring of inflammation parameters, such as
the white blood cell (WBC) and C-reactive protein (CRP), and
the monitoring of vital signs, especially temperature. The CRP
and WBC measurements were <1 mg/dL and 17,700/mm?,
respectively. Prophylactic IV antibiotherapy was initiated with
4x1 g of ampicillin+sulbactam (Sulbaksit; Tiim Ekip ilac,
istanbul, Turkey). An amniopatch was performed primarily
with the use of platelet suspension. The autologous platelet
concentrate (PC) was produced by platelet pheresis using the
MCS plus® blood cell separator (Haemonetics Corporation,
Braintree, Massachusetts, USA). The patient’s platelet precount
of 230x103/uL. was used for programming the device. After
rewarming to 37°C, the PC (30 mL) was administered first,
followed by 20 mL of cryoprecipitate via a 22-gauge needle
(Spinocan; Braun, Mensungen, Germany), directed into an
available pocket of amniotic fluid. The amnioinfusion and the
amniopatch were performed twice. After application of the
amniopatch, the amniotic fluid continued to drain actively.
While monitoring the patient, uterine contractions started to
develop, prompting initiation of 2 g MgSO, (Magnezyum Sulfat
%15; Osel, istanbul, Turkey) IV per hour as a tocolytic agent.
Within six hours of each application of the amnioinfusion and
the amniopatch, the AFI was less than 2 cm as observed from
all quadrants.

Therefore, application of a different and cheaper technique
of continuous amnioinfusion was decided upon. Before the
procedure, a detailed and undersigned informed consent was
obtained from the patient and the family. Continuous amnioinfu-

sion was applied through an epidural catheter (Portex Epidural
Minipack System, 18 G, Smiths Medical, USA) (Figure 1).
The application procedure was similar to the conventional
amniopatch method. Under the guidance of ultrasonograpy,
an epidural catheter was inserted transabdominally into a
suitable vertical pocket of amniotic fluid. After withdrawal
of the needle, the cannula was left in the uterine cavity, and
a portion of the cannula over the body surface was fixed to
the abdomen with gauze bandage and non-allergic plaster
(Figure 2). After the procedure, 150-200 cc of isotonic fluid
was instilled per hour into the uterine cavity. The mean total
amount of amniotic fluid was estimated as 5 cm during moni-
toring. One week later, the CRP values increased to 5.52 mg/
dL, which required consultation with a specialist in infectious
diseases. No symptoms of chorioamnionitis were detected in
the patient. The results of urine and blood culture analysis were
not remarkable. Nevertheless, the antibiotherapy was changed,
and meropenem therapy (3x1 g IV) (Mopem; Tiim Ekip ilac,
Istanbul, Turkey) was initiated. During follow-up, the CRP val-
ues decreased to normal, but the leakage of the amniotic fluid
continued. However, owing to continuous amnioinfusion, the
AFI did not drop below 5 cm as detected on US examination.
At the 24™ week of the pregnancy, 12 mg of betamethasone
(Celestone; Schering Plough, Istanbul, Turkey) was injected
intramuscularly at 12-hour intervals for foetal lung maturation.
The patient complained of vaginal bleeding in the 25" gesta-
tional week. A physical examination revealed umbilical cord

Figure 1. Epidural catheter set used for the patient

Figure 2. Post-procedural fixation of epidural catheter on the anterior
abdominal wall
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prolapse, which necessitated an emergency caesarean section.
Postoperatively, the mother was in stable health state, and she
was discharged on the 4™ postoperative day in full health. At
one and five postnatal minutes, the Apgar scores of the infant
were 5 and 6 points, respectively. The baby was immediately
intubated, and 4 mL/kg of surfactant (Survanta; Abbott, North
Chicago, USA) was administered through an endotracheal tube,
with the diagnosis being respiratory distress. The newborn was
connected to a mechanical ventilator. The neonate had a poor
general status, weak spontaneous activity, and thin, bright and
plethoric skin. The weight was 550 g (<3%), and the height and
the head circumference were 27 cm (<3%) and 21 cm (<3%),
respectively. The foetal heart rate was rhythmic, and no cardiac
murmur was heard. The external appearance of the foetus was
of female gender. Her haematocrit was 38%, which necessitat-
ed transfusion of an erythrocyte suspension at a rate of 15 mL/
kg. Administration of dopamine (Dopmin amp; Orion, Espoo,
Finland) and dobutamine (Dobcard; Vem ilac, istanbul Turkey)
was initiated due to her deteriorated peripheral circulation. As
the mother’s membrane rupture was present for three weeks,
empirical antibiotherapy was started after drawing blood
samples for blood culture. The antibiotherapy was discontinued
after the absence of any microbial growth on culture media
was reported. Parenteral feeding was started on the first day
and minimal enteral feeding on the second day. For the relief
of symptomatic patent ductus arteriosus, ibuprofen was used.
Respiratory support was provided with a mechanical ventilator
for nine days and with a nasal continuous positive airway pres-
sure for four days. An ophthalmologic examination detected
Stage 1 retinopathy. On a follow-up visit, no progression of the
disease was observed. On the contrary, it had regressed to
Stage 0. A hearing test was unremarkable. The infant gained
weight, and she was 2070 g at discharge on the 128" day. The
infant is now six-months old and is fed with breast milk and for-
tified infant formula. On follow-up visits, her development was
found to be in accordance with her gestational age.

Discussion

The current study discussed the use of a relatively cost-effective
continuous amnioinfusion technique that can be applied for
extended periods in a single session. The method can be used
in patients with amniotic fluid loss occurring within less than
six hours after undergoing amnioinfusion and an amniopatch
who require subsequent repeat applications of these painful
procedures and who exhibit foeto-maternal risks.

For the amniopatch application, platelets and cryoprecipitates
are usually used because they have been found to be neces-
sary components for a successful and safe therapy for PROM.
Sipurzynski et al. (7) did not observe any side effects or compli-
cations during autologous platelet pheresis and application of
the amniopatch. In cases of PROM occurring after an iatrogenic
procedure, such as amniocentesis performed between the 16"
and the 24™ gestational weeks, the amniopatch is an appro-
priate procedure in the absence of intra-amniotic infection.
An amniopatch was found to be successful in nearly 50% of
such patients (4). In amniopatch application, platelets seem to

J Turkish-German Gynecol Assoc 2013; 14: 238-41

migrate to the site of the defect and occlude the defective site.
Platelet activation and fibrin formation at the site of rupture initi-
ate the healing process (8). However, after amniopatch applica-
tion, the development of a fibrous band may cause constriction
of an extremity or the umbilical cord. In the present case, the
failure of the amniopatch application was probably related to a
larger membrane defect.

Before 24 weeks of gestational age, PPROM has a predicted peri-
natal mortality of nearly 90% and amniotic infection is frequently
seen. Perinatal outcomes of an iatrogenic PROM like amniocente-
sis are relatively worse when compared with spontaneous PROM.
Repeated amniopatch or saline amnioinfusion techniques can be
applied. However serial applications of this method are quite pain-
ful and carry important foeto-maternal risks (9, 10).

Tchirikov et al. (11) previously applied a method similar to that
reported here. They used an amniotic fluid replacement port.
Our system works in a similar way. There were some disad-
vantages with the system described by Tchirikov et al. (11).
The catheter had to be detruncated and reconnected to
a metal tube and then to the port capsule. Fluid leakage
around the catheter was also detected. Additional disadvan-
tages were important technical problems and the need for
anaesthesia (11). Our application technique is independent
of gestation weeks. Saline is infused in a method similar to
that of Tchirikov et al. (11). The technique did not lead to fluid
leakage in the presented case. Moreover, it does not require
detailed technical information, and is relatively cost-effective.
In addition, it does not necessitate additional procedures,
such as skin incision.

Inflammation secondary to microbial invasion of the amniotic
cavity is responsible for more than half of cases with preterm
birth and PPROM (11). However, in cases with previable PPROM
(<22-23 gestational weeks), termination of the pregnancy can
be recommended because of poor prognosis secondary to infec-
tion and/or pulmonary hypoplasia (3). In the present study, no
infection developed, although there was a slight increase in CRP.
The infant remained connected to the mechanical ventilator for
only nine days and continues to exhibit no pulmonary problems.
Continuous intra-amniotic infusion of an isotonic saline solution
may be able to protect the patient from the development of amni-
otic infection syndrome and pulmonary hypoplasia. An isotonic
saline solution, which drains from the uterine cavity through the
cervical canal, provides continuous irrigation. This might protect
the foetus and the mother from ascending infections.

In conclusion, continuous amnioinfusion using an epidural
catheter seems to be an appropriate treatment for PPROM in
the second trimester of pregnancy. The aim of such treatment
is to prevent cord compression secondary to anhydramnios and
pulmonary hypoplasia and to enhance the survival potential of
the foetus. The risk-benefit ratio and the expectations of the
patient should be taken into consideration in the application
of the method. Generally, the only wish of the mother is to
embrace their baby.
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Case Report

Uterus didelphys with an obstructed unilateral vagina
and ipsilateral renal agenesis:

A rare cause of dysmenorrhoea

1ek tarafli kapali vajen ve ayru tarafta bobrek ageneczili didelfik uterus:
disrmeriorenin nadir nederi

Rukset Attar, Gazi Yildinm, Yiicel Inan, Ozge Kizilkale, Ates Karateke
Department of Obstetrics and Gynecology, Yeditepe University Hospital, Istanbul, Turkey

Didelphic uterus with obstructed hemivagina and ipsilateral renal
agenesis is a rare condition. It usually presents with pelvic pain fol-
lowing the menarche, dysmenorrhoea, and an increase in abdomi-
nal volume or a palpable mass due to unilateral haematocolpos. We
present the case of a 13-year-old girl who referred with recurrent pel-
vic pain, mainly at the time of menses, and irregular menstrual cycle
complaints in this report. The patient underwent ultrasonography and
magnetic resonance (MR) imaging of the pelvis was performed. The
diagnosis was uterus didelphys with obstructed hemivagina and ipsi-
lateral renal agenesia. Laparotomy was performed for diagnosis and
treatment purposes. Two separated hemiuteri and two cervices with
hematometra and hematocolpos on the right side and ipsilateral renal
agenesis were detected. The vaginal septum was excised completely
and Strassman metroplasty was performed. Her complaints were re-
solved and she was absolutely asymptomatic after surgery. Diagnosis
and management of this congenital anomaly is challenging due to the
complexity of the anatomic structures, nonspecific complaints, and
heterogenic presentation. These anomalies must always be consid-
ered while working-up female patients presenting with episodic ab-
dominal pain and abdominopelvic mass.

(J Turkish-German Gynecol Assoc 2013; 14: 242-5)

Key words: Uterus didelphys, vaginoplasty, metroplasty, Miillerian
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Introduction

Miillerian duct anomalies consist of a set of structural malforma-
tions resulting from abnormal development of the parameso-
nephric or Miillerian ducts. The prevalence of these anomalies
ranges from 0.001 to 10% in the general population and from
8-10% in women with an adverse reproductive history (1, 2).

A wide variety of malformations can occur when this system
is disrupted. They range from uterine and vaginal agenesis to
duplication of the uterus and vagina to minor uterine cavity
abnormalities.

Uterine malformations result from a failure in organogen-
esis or from fusion or reabsorption of the Miillerian ducts.

Tek tarafh kapali vajen ve ayni tarafta bébrek agenezisi ile birlikte di-
delfik uterus nadir goriilen bir durumdur. Genellikle menarj sonrasin-
da goriilen pelvik agn, dismenore, karin hacminde artis veya tek ta-
rafll hematokolposa bagl olarak ele gelen kitle seklinde ortaya cikar.
Bu yazida 6zellikle adet sirasinda ortaya cikan pelvik agn ve diizensiz
adet kanamasi sikayetleri ile bagvuran 13 yasindaki bir kiz cocugunun
olgusunu sunduk. Hastaya pelvik ultrasonografi ve manyetik rezonans
(MR) incelemesi yapildi. Tek tarafli kapali vajen ve ayni tarafta bob-
rek agenezisi ile birlikte didelfik uterus tanis1 konuldu. Tan ve tedavi
amacl laparotomi yapildu. iki ayrn hemiuterus, iki serviks ve sag tarafta
hematometra ve hematokolpos ile ayni tarafta bobrek agenezi tesbit
edildi. Vaginal septum tamamen cikartild1 ve Strassmann metroplas-
tisi yapildi. Ameliyat sonrasinda hastanin biitiin sikayetleri gecti ve
bulgulan tamamen kayboldu. Anatomik yapilardaki farkliliga, sikayet-
lerin 6zgiin olmamasina ve degisik sekillerde ortaya cikmasimna bagh
olarak bu konjenital anomalinin tamsi ve tedavisi glictiir. Dénemsel
karin agris1 ve abdominopelvik kitle ile bagvuran bir kadinda mutlaka
bu bozukluklarin da olabilecegi diistiniilmelidir.

(J Turkish-German Gynecol Assoc 2013; 14: 242-5)

Anabhtar kelimeler: Didelfik uterus, vaginoplasti, metroplasti, Miille-
rian anomaliler, bobrek agenezisi
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Approximately 11% of uterine malformations are didelphys
uterus (3). Didelphic uterus is associated with unilateral
anomalies, i.e., obstructed hemivagina and ipsilateral renal
agenesis in 15%-30% of cases, establishing a well-known
symptomatic complex (hematocolpos, piocolpos, hemato-
metra, hematosalpinx) that needs an in-depth diagnostic
approach as well as surgical treatment with definite ana-
tomic confirmation of the defect type and side (4). This
manifestation has been referred to in the literature as the
Herlyn-Werner-Wunderlich syndrome (HWWS) as well as
the obstructed hemivagina and ipsilateral renal anomaly syn-
drome (OHVIRA) (5, 6). It is a rare condition and occurs as
result of an embryologic arrest simultaneously affecting the
Miillerian and metanephric ducts at about 8 weeks gestation.
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Clinical presentations are variable, depending on the degree of
obstruction and the existence of an opening. The most common
presenting symptoms are the onset of dysmenorrhoea within the
first years after menarche and progressive pelvic pain. Marked rec-
tal pain and constipation secondary to haematocolpos impinge-
ment have also been reported as presenting symptoms (7).

In this report, we present a case of a 13-year-old girl who was
referred with recurrent pelvic pain, mainly at the time of men-
ses, and irregular menstrual cycles and was diagnosed with
uterus didelphys associated with unilateral vagina obstructed
by a transverse septum with ipsilateral renal agenesis.

Case Report

A 13-year-old girl presented with recurrent pelvic pain, mainly at
the time of menses, and irregular menstrual cycles. The patient’s
menarche occurred at the age of 11 years. She complained of
severe abdominal pain that occurred during each of her menses.
An ultrasound examination revealed the existence of two distinct
hemiuteruses. The left one was of normal length and the cavity
was empty; the right one formed an angle of about 90 degrees
with the contralateral and contained fluid in its cavity (haemato-
metra). A cystic mass along the right lateral wall in the upper part
of the vagina also was found (haematocolpos). Ultrasound exami-
nation of the abdomen confirmed the presence of a single left kid-
ney. Magnetic resonance (MR) imaging of the pelvis was recom-
mended and performed to enable further evaluation. Subsequent
computed tomographic examination verified the gynaecologic
findings of ultrasound examination and also revealed the accom-
panying anomalies of ipsilateral renal agenesis (Figure 1).

A diagnostic laparotomy was performed to evaluate the mass
and its peripheral extensions with regard to the pelvic anatomy
in detail. Laparotomic observation confirmed the diagnosis. We
detected two separated hemiuteri and two cervices with hae-

o~
i

YRR
|

FoV: iilis

Figure 1. MR image

renal genesis (Figure 2). After an incision on the vaginal sep-
tum, a large amount of chocolate-coloured fluid was drained,
and the dimensions of the right uterus were diminished after
the procedure (Figure 3). Then, the vaginal septum was excised
completely and the edges of the septum were marsupialised
(Figure 4). As two hemiuteri were hypoplastic, we decided to
perform metroplasty by Strassman’s method (Figure 5). We
made a wedge-shaped incision, deep enough to enter the
endometrial cavity on the medial aspect of each uterine horn.
The incision extended from the superior aspect of each horn,
near the interstitial region of the fallopian tubes, to the inferior
aspect of the uterus. Apposition of the opposing myometrium
was achieved using interrupted vertical figure-8 sutures along
the posterior and anterior uterine walls. The final layer was
closed using continuous subserosal sutures, without exposing
any suture material to the peritoneal cavity.

The patient was comfortable in the postoperative period. She
was followed-up regularly, and she was completely asymptom-
atic after surgery.

Figure 3. After an incision on the vaginal septum, a large amount of
chocolate-colored fluid was drained
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Figure 4. The vaginal septum was excised completely and the edges
of the septum were marsupialized

Figure 5. Metroplasty by Strassman’s method

Discussion

Congenital Miillerian defects are a fascinating clinical problem,
the true incidence of which is hard to determine as most data
are derived from studies of patients presenting with repro-
ductive problems, and an accurate diagnosis and complete
assessment of the uterine morphology has not always been per-
formed. In many patients, uterine congenital anomalies have
been related to infertility, recurrent pregnancy loss, prematurity
and other obstetric complications. Although uterine malforma-
tions are common, complex malformations are rare. Complex
malformations of the female genital tract are often incorrectly
identified, treated and reported.

Failure of fusion of the Miillerian ducts can result in a uterine
didelphys in some cases, and failure of canalisation or resorp-
tion in the uterovaginal canal or urogenital sinus can lead to a
vaginal septum (8). OHVIRA is a variant of the broad spectrum
of Miillerian anomalies that is being more frequently diagnosed
and reported with increasing awareness and advances in radio-
logical imaging.

Diagnosis of this syndrome is a challenge as the complaints
are nonspecific and presentations are heterogenic. Patients
with this syndrome are frequently asymptomatic, and are often
missed in routine gynaecological examinations. A history of
pelvic pain following the menarche, dysmenorrhoea and an
increase in abdominal volume are complaints that are sugges-
tive of uterine anomalies. Primary amenorrhoea and changes
to menstrual flows may also be present (9). Usually, on exami-
nation, a unilateral pelvic mass is detected, with the right side
affected nearly twice as frequently as the left side (10). Our
case showed the right-sided involvement as well.
Ultrasonography, conventional and sonohysterosalpingography,
magnetic resonance imaging and three-dimensional computed
tomography angiography are useful tools for diagnosing com-
plex Miillerian anomalies. However, haematocolpos frequently
distorts the anatomy, leading to radiologic imaging of variable
utility. Laparoscopy and laparotomy may be appropriate to aid
in the definition of anatomy, and to treat the anomalies and
concomitant conditions such as adhesions or endometriosis
(11, 12).

Management of this complex congenital anomaly of the female
reproductive tract requires careful anatomic consideration.
Surgical reconstruction of the internal genitalia with restoration
of menses and maintenance of a patent genital tract is challeng-
ing. Full excision and marsupialisation of the vaginal septum are
the preferred surgical approaches for the treatment of uterine
didelphys with obstructed unilateral vagina (13). This can be
challenging as haematocolpos causes distortion of the adjacent
anatomic structures and there is chronic inflammation. Also,
the vagina of many adolescent girls is narrow. Definition of
the anatomic structures in detail is a crucial step as sepsis and
death have been reported in cervical agenesis cases where
vaginoplasty was performed (14, 15).

In this case, we excised and marsupialised the vaginal sep-
tum to relieve the obstruction. Also, we performed Strassman
metroplasty to preserve future fertility and to prevent obstetric
complications such as preterm delivery and recurrent abortus
as the size of the two hemiuteri were hypoplastic. Resection of
the septum to the level of the cervix that is in close proximity
to the uterine vascular supply is a technical challenge while
operating on these patients as anatomic variation can lead to
ectopic vasculature, especially in the case of asymmetric bicol-
lis. Therefore, careful examination and imaging needs to be
performed before surgery to avoid possible haemorrhage in a
constricted difficult-to-visualise surgical fields.

In conclusion, a high index of suspicion is necessary to diag-
nose these disorders, and adequate work-up, careful exam and
imaging, as well as careful surgical planning is essential in the
management of these anomalies.
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Case Report

A 34-week ovarian pregnancy: case report and
review of the literature

34 haftalik over gebeligi; olgu sunumu ve literatiir derlernesi
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Advanced ovarian pregnancy is a quite rare condition. Due to the high
maternal and neonatal mortality rates, early and accurate diagno-
sis is vital. Lack of sufficient data led us to search the literature and
compile available data on the topic. A 33-year-old woman presented
with acute abdomen at 34 weeks of gestation. She underwent lapa-
rotomy, which revealed a live foetus surrounded by an intact amnion
membrane located in the left adnexal area. The patient delivered a
live female infant. Heavy bleeding from the placenta necessitated sal-
pingo oophorectomy. Histological examination of the removed tissue
confirmed the ovarian pregnancy. Because of the substantial risk of
adverse outcomes, this condition should be borne in mind, especially
in cases presenting with acute abdomen during pregnancy.

(J Turkish-German Gynecol Assoc 2013; 14: 246-9)
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Introduction

Ovarian pregnancy is a specific type of non-tubal ectopic
pregnancy, presenting with the same symptomatology. The
condition is inherently problematic and challenging. First, it
is very rare, which makes it hard to be taken into account
during differential diagnosis. Second, reaching an accurate
diagnosis is not easy and requires a series of exhaustive
procedures ending with surgery in the majority of cases. In
situations where routine antenatal follow-up cannot be done
during the first and second trimester, the diagnosis of ovar-
ian pregnancy is usually missed. Consequently, presumably
a rather high, but unfortunately unknown percent of cases
remain undiagnosed. These cases are classified under vari-
ous other terms such as abdominal, rudimanter horn, cornual
pregnancy etc. Third, maternal mortality and perinatal mortal-
ity rates are considered to be rather high, although there have

ikinci ve ticlincli trimester over gebeligi oldukca nadir bir durumdur.
Yiiksek maternal ve neonatal mortalite oranlar nedeniyle erken ve dogru
tan1 konulmasi hayat kurtancidir. Karsilastigimiz ender rastlanan olgu ve
konu ile ilgili yeterli bilginin bulunmayisi bizi ikinci ve iclincl trimester
over gebeligi hakkindaki literatiirii irdelemeye yoneltti. Otuz (i¢ yasinda
kadin hasta, gebeligin otuz dordiincii haftasinda akut abdomen bulgula-
nyla klinigimize basvurdu. Laparatomide sol adneksial alanda intakt am-
niotik membran ile cevrili, icinde canl fetusun bulundugu ekstrauterin
gebelik tespit edildi. Canli bir kiz bebek dogurtuldu. Plasental alandaki
siddetli kanama nedeniyle salpingo ooferektomi yapildi. Histopatolojik
sonuc over gebeligiyle uyumlu bulundu. Ozellikle ilk trimesterden sonra
akut batin bulgulanyla basvuran hastalarda, ayiric tanida over gebeligi
akilda tutulmalidir. (J Turkish-German Gynecol Assoc 2013; 14: 246-9)

Anahtar kelimeler: Abdominal gebelik, ektopik gebelik, over gebeligi
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only been a few figures published specific to the condition
due to the facts described above. As a consequence, the over-
all reflection of all these to our current literature is the scarcity
of data on the subject.

Hence, early and accurate diagnosis is vital to prevent serious
outcomes and to overcome severe complications. Here, we
report a case with a live 34-week ovarian pregnancy occur-
ring after spontaneous conception and presenting as an acute
emergency. Based on our case, we carried out a literature
search and evaluated the risk factors, incidence, symptoms,
sonographic findings and management strategy of ovarian
pregnancy.

Case Report

A 33-year-old woman gravida 3, para 1 presented to the
emergency department with severe abdominal pain, nausea
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and vomiting. The pregnant patient was of low socio-economic
status and had not visited any obstetrician for prenatal care. Her
past medical history included one ectopic pregnancy and one
caesarean section with a healthy birth. There was no history of
pelvic inflammatory disease, ovulatory induction or intra uter-
ine device (IUD) use.

On physical examination, the abdomen revealed generalised
tenderness to palpation in both lower quadrants with guarding
and rebound. The foetus was found to be lying in oblique posi-
tion. Pelvic examination showed a retroverted cervix without
dilatation. Her blood pressure was 96/55 mmHg, with a heart
rate of 100 bpm. Her complete blood cell count showed a low
haemoglobin level of 9.3 g/dL, a slightly elevated white blood
cell count of 13.8x10%uL, and a normal platelet count.

The patient was immediately taken for ultrasonographic exami-
nation and a 34-week old pregnancy in the abdominal cav-
ity was noted away from the uterus. The patient underwent
a laparotomy, which revealed a live foetus surrounded by an
intact amnion membrane located in the left adnexal area next
to the uterus. The uterus was larger than the normal size, the
right ovary and tuba were normal in appearance and there was
about 500 mL of haemoperitoneum in the abdominal cavity.
The patient delivered a girl weighing 1920 gr. The newborn’s
Apgar scores were 4 and 6 at one and five minutes, respectively.
She was in the 25-50" percentile, and was intubated immedi-
ately after delivery. The baby developed respiratory distress
despite the administration of endotracheal surfactant and was
followed in intensive care.

The placenta was adherent to the left ovary, uterus, left abdomi-
nal sidewall and omentum. The left tuba was elongated, the
left ovary was large and oedematous and bleeding was seen
in some areas. There was significant bleeding from detached
portions of the placenta and the attached ovary, and we had
to remove the placenta via salpingo oophorectomy in order
to provide haemostasis. The patient was transfused with two
units of blood during the operation and she was taken to the
recovery room in a stable condition. The postoperative period
was uneventful; she was discharged on the 5™ postoperative
day. The newborn died on the 4™ day in the intensive care unit
because of respiratory insufficiency and no other congenital
malformation was found on autopsy except for pulmonary
hypoplasia. Histological examination of the removed tissue
confirmed the ovarian pregnancy.

Discussion

The present case is a rare example of an advanced ovarian
pregnancy occurring after spontaneous conception.

Although the focus of this review is ovarian pregnancy, some of
the figures given below are related to other types of abdominal
pregnancies. Due to the scarcity of data specific to ovarian preg-
nancy, and because all different types present with same symp-
toms and require the same treatment approach, we believe that
these figures could be of help in reaching an overall impression
on ovarian pregnancy also.

Ectopic pregnancy represents about 1-2% of all pregnancies
with 95% occurring in the fallopian tube. Abdominal preg-
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nancies represent just 1% of ectopic pregnancies; ovarian
pregnancy accounts for 0.5-3% of all ectopic pregnancies. The
overall incidence ranges from 1 in 2100 to 1 in 7000 pregnancies
(1-3). To the best of our knowledge, only 11 cases of advanced
ovarian pregnancy have been previously reported based on a
literature search carried out on PUBMED for the period from
1948 to 2013 (4-14).

The pathogenic mechanism is thought to be fertilisation occur-
ring outside the tube, followed by implantation within the ovary
or the failure of follicular extrusion (15, 16). Due to the extreme
rarity of ovarian pregnancy, the risk factors are not as well
established as in tubal pregnancy. Possible risk factors in the
literature include previous ectopic pregnancy, pelvic inflamma-
tory disease, IUD use, endometriosis, previous abdominal sur-
gery, uterine anomalies and assisted reproductive techniques
(ART) (15-19).

In a series of 49 cases where ovarian pregnancy was confirmed,
the most common risk factors were found to be previous
abdominal surgery for 19 cases and endometriosis for 16 cases.
Four patients had a history of pelvic inflammatory disease, and
only 2 patients had used an IUD. Huge uterine myoma was
found in 2 cases, bicornuate uterus was found in 1 case, and
arcuate uterus was found in 1 case (20). Our patient had ecto-
pic pregnancy and caesarean section as risk factors. According
to the above-mentioned study the most common complaints
are abdominal pain (42.9%) and vaginal bleeding (28.6%)
(20). The pain is generally nonspecific during early gestation
and becomes worse as the pregnancy advances, sometimes
culminating in cases of acute abdomen due to rupture of the
gestational sac and placental disruption, resulting in haemo-
peritoneum. In the same study, interestingly, five asymptomatic
patients were incidentally discovered to have an ovarian preg-
nancy during post-in vifro fertilisation (IVF) monitoring. The
relation with ART was later supported by Ngu et al. (21), who
reported that 28.5% of ovarian pregnancies were associated
with IVF, indicating the high risk of ovarian pregnancy among
women who undergo ART.

The diagnosis of advanced ovarian pregnancy is very chal-
lenging. History and physical examination are inconclusive. It
is easier to reach a diagnosis during the first trimester using
high resolution transvaginal ultrasound, making quantitative
measurements of b-human chorionic gonadotropin (HCG)
levels and performing laparoscopy; hence, an early diagnosis
of an ovarian pregnancy is proposed to be more feasible, as
Dr. Huang also concluded in his case report (4). However, as
the pregnancy grows, without any suspicion and meticulous
examination, a diagnosis of advanced ovarian pregnancy prob-
ably can be missed easily. Some authors even argue that ovar-
ian pregnancy is unlikely to be diagnosed preoperatively due to
its rarity, a lack of typical presenting symptoms, and a lack of
known risk factors (20).

Ultrasonography is the most often used non-invasive diagnostic
imaging method in pregnancy. Echographic evidence of a non-
gravid uterus alongside a foetus is diagnostic in extrauterine
pregnancy. Actually, a preoperative diagnosis of advanced
abdominal pregnancy is usually missed, with only 45% of cases
being diagnosed preoperatively (22). Observing the entire uter-
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ine wall encapsulating the pregnancy and placenta confirms
the intrauterine pregnancy. If ultrasonography shows no uterine
wall surrounding the foetus, and if foetal parts are very close
to the abdominal wall, then the suspected diagnosis would be
extrauterine pregnancy. The possibility of extrauterine pregnan-
cy should be strongly suspected, especially in cases of bleeding
or non-labour abdominal pain during the third trimester. In
addition to these, painful foetal movements, abnormal foetal
lie, foetal demise, abdominal mass palpated apart from the
foetus, an unusual echographic appearance of placenta, oligo-
hydramnios, the presence of maternal intraperitoneal fluid, and
induction failure are all suggestive of abdominal pregnancy;
however, neither is accepted to be pathognomonic for ovarian
pregnancy (22, 23). Laparotomy findings being at hand, the
diagnosis of ovarian pregnancy needs to be confirmed through
histopathological work up. Histopathological diagnosis is based
upon the worldwide accepted criteria proposed by Spiegelberg,
which are as follows: fallopian tubes including fimbria must be
intact and separate from the ovary; the pregnancy must occupy
the normal position of the ovary; the ovary must be attached to
the uterus through the utero-ovarian ligament and there must
be ovarian tissue attached to the pregnancy in the specimen. In
our case, the final histopathological diagnosis was based on the
Spiegelberg criteria (Figure 1).

Once the diagnosis is made, the subsequent steps also continue
to be challenging with advanced ovarian/abdominal pregnancy.
No absolute consensus exists with regard to the manage-
ment of abdominal pregnancies. In view of the high maternal
mortality and foetal mortality and morbidity, progressive oli-
gohydramnios, a high incidence of malformations, and foetal
growth restriction due to placental insufficiency, the majority of
investigators agree that abdominal pregnancy should be termi-
nated as soon as it is diagnosed and that the procedure should
include complete removal of the foetus and placenta. On the
other hand, there are numerous reports of advanced extra-
uterine pregnancies ending with a viable foetus and a healthy
mother. Since the diagnosis is frequently missed preoperatively
and adverse foetal and maternal outcomes do not necessarily

e

Figure 1. Haemorrhage and chorion villus (small arrow) within
ovarian stroma (Jarge arrow) (H&Ex20)
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occur in association with the continuation of pregnancy, one
could argue that the termination of an advanced extrauterine
pregnancy upon antenatal diagnosis might not be warranted.
However, these cases should be followed-up very carefully in
order to prevent adverse outcomes (24).

In fact, advanced ovarian pregnancy is diagnosed upon lapa-
rotomy in the majority of the cases. The most life-threatening
complication of operation is bleeding from the implantation
site of the placenta. The most controversial issue in advanced
ovarian/abdominal pregnancy during laparotomy is whether
or not to remove the placenta. Blood supply to the abnormally
implanted placenta is diffuse and the origin is often uniden-
tifiable; consequently, attempts to remove the placenta can
provoke bleeding. A placenta left in situ might be resorbed
spontaneously, but if it does not, the risk of infection, necro-
sis, and the need for a second surgery is considerable. Most
authors agree that the placenta should be removed provided
its blood supply is identified and can be ligated without damag-
ing other organs (22). In cases where placental implantation
has occurred in vascular areas such as the mesentery and vital
organs, it has been recommended that the placenta should
be left in situ, as surgical excision can result in uncontrollable
and life-threatening haemorrhage. If the blood supply can-
not be identified, the placenta should be left in place and the
patient should be followed-up for paralytic ileus, peritonitis,
sepsis, or the formation of abscesses and pre-eclampsia (25).
Methotrexate treatment has been proven to be of little value in
cases of advanced abdominal pregnancies. When destruction
occurs too quickly upon methotrexate treatment, the risk of
sepsis and death ensues due to the formation of large amounts
of necrotic tissue. This might be avoided by using methotrex-
ate judiciously with the administration of lower doses with
less frequent intervals; thereby allowing the slow resorption of
the placenta left in the abdominal cavity (26). In the present
case, emergency laparotomy was performed because of acute
abdomen. The foetus was delivered, and the placenta had to
be removed via salpingo-oophorectomy due to heavy bleeding.
For the newborn, it is important to rule out congenital mal-
formations. Foetal malformations associated with advanced
abdominal pregnancy are as high as 40% and only 50% of these
babies survive up to one week post-delivery (23, 27). Pulmonary
hypoplasia, pressure deformities, and foetal growth restriction
due to placental insufficiency are the most eminent causes
leading to neonatal complications. Typical deformities include
limb defects, facial and cranial asymmetry, joint abnormalities
and central nervous malformation (28). These pregnancies usu-
ally do not extend to 37 weeks and usually end up with foetal
loss (29). In our case, the newborn died of severe respiratory
insufficiency, and pulmonary hypoplasia was found on autopsy.
Our case presented as acute abdomen. All of the subsequent
procedures were performed under emergency conditions and
we were not able to take any ultrasound or intraoperative pic-
tures. This is a weak point of our study.

The diagnosis of advanced ovarian pregnancy is difficult,
and treatment is based on surgical approaches. This review
describes a very rare case of advanced ovarian pregnancy in a
patient with intra-abdominal haemorrhage and acute abdomen
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resulting in a live birth, together with a literature review of the
topic. In patients with advanced gestational age and abnormal
foetus lie, it is important to bear in mind that this may be an
abdominal/ovarian pregnancy and the surgeon should be pre-
pared to face various complications during the surgery, such
as massive haemorrhage, disseminated intravascular coagu-
lation, pulmonary oedema, bowel perforation, and sepsis.
Considerable adverse outcomes are also relevant for the new-
born baby. Therefore, the aim of this review was for clinicians to
consider abdominal ovarian pregnancy as a differential diagno-
sis and prepare to manage the patient with a multidisciplinary
surgical team, along with the assurance of sufficient blood, and
the presence of a newborn intensive care unit; these factors
would reduce the high maternal and neonatal mortality rate.
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What is your diagnosis?

A 30 year-old female was referred to our hospital with a
painless mass of the right inguinal area. The swelling was
initially small but gradually increased in size over a period
of 10 months. There was no history of trauma, gynaecologi-
cal problems or previous surgery. On physical examination,
a 7x6 cm, rounded, mobile, irreducible swelling was detect-
ed superficially in the inguinal area. The volume of this
mass increased in standing position, and could be slightly
reduced by manual compression. There was no pain on pal-
pation and cough impulse was absent. Sonography was car-
ried out with the patient in prone position. The mass was a

Quiz

comma-shaped cyst with a tail directed cranially toward the
inguinal canal, measuring 6.4x4.8 cm (Figure 1). There was
no vascularity seen in the wall of the cyst on colour Doppler
examination. Coronal and axial MR showed a thin walled
cystic mass (Figure 2). Considering the clinical symptoms
and examination findings, the patient underwent surgical
exploration through a lower groin incision. Surgical explo-
ration confirmed the cystic lesion with the patent, fluid-
filled canal and the round ligament with a cystic mass was
excised (Figure 3). What is your diagnosis?

Figure 1. Ultrasonographic appearance of cyst
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Answer

Pathologic findings were consistent with a hydrocele of the
canal of Nuck. In females, evagination of the parietal perito-
neum along with the round ligament through the inguinal ring
into the inguinal canal forms the canal of Nuck by 6 months
of gestation; this is the female counterpart of processus vagi-
nalis in males (1). Complete obliteration of the canal of Nuck
usually occurs by the first year of life (2). If obliteration fails
in the distal portion of the canal, a sac containing serous fluid
remains, which is the so-called hydrocele of canal of Nuck (3).
Hydrocele of the canal of Nuck is a rare condition. Clinically,
the hydrocele of the canal of Nuck manifests as a painless
swelling in the inguinal area and labium majus. The differ-
ential diagnosis for inguinal masses in young adult females
includes inguinal hernia, lymphadenopathy, Bartholin’s cyst
and malignant or benign tumours. In this case, diagnosis was
clinical and confirmed with ultrasound and MR. Ultrasound
is an easy and accurate preoperative diagnostic procedure; a
tubular or oval anechoic lesion in the inguinal area or labium
majus is observed (4). MR gives a much more precise image
and the hydrocele appears as a simple cyst characterised
as hypointense on T1-weighted images and hyperintense on
T2-weighted images (5).

The treatment choice is surgical excision; the hydrocele in
this case was excised through a lower groin incision. In some

Yasa et al.

iz 951

cases, laparoscopic closure of a potent canal of Nuck has
been reported (6).

In conclusion, the cyst of the canal of Nuck is a rare devel-
opmental disorder, but should be taken into consideration in
the differential diagnosis of groin tumours in female patients.
Ultrasonography and MR are the imaging modalities of choice
for evaluating a cyst of the canal of Nuck.

Cenk Yasa, Ozlem Dural, Ercan Bastu, Ash Nehir, Samet Topuz
Department of Gynecology and Obstetrics, Istanbul Medical School, Istanbul
University, Istanbul, Turkey
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Letter to the Editor

Correspondence to the image quiz by Kaymak et al.

Kaymak ve arkadaslarirun gordintiili sorusu tizerine yazisma

Dear Editor,

We read the paper by Kaymak et al. published in the latest
issue of your journal with great interest (1). In this paper,
the authors have discussed the benefit of fetal magnetic
resonance imaging (MRI) in the differential diagnosis of
fluid filled structures over the calvarium. In the first step of
evaluation they used 2D transabdominal ultrasonography
and detected a cystic mass over the posterior fontanelle.
They supposed it to be an encephalocele, until the results
of fetal cranial MRI was available. MRI revealed it as a sub-
cutaneous cystic mass with an intact skull.

Meanwhile, we wish to highlight some details regarding
the prenatal diagnosis of cephalocele and its differential
diagnosis. Cephalocele is the general name of any calvarial
defect containing a pouch of cerebrospinal fluid, whether
or not it contains the brain tissue. Types of cephaloceles are
cranial or occipital meningocele (only dura with cerebro-
spinal fluid), encephalocele (small amount of neural tissue
and cerebrospinal fluid in the dura), encephalomeningo-
cele (cerebrospinal fluid and complete brain without lateral
ventricle) and encephalomeningocystocele (whole content
of brain including the lateral ventricle in the protruding
mass) (2).

Although a cephalocele can be located anywhere in the
calvarium, the posterior part of the cranium is frequently
involved. The diagnosis requires the demonstration of the
bony defect. Unclosed sutures or fontanelles may mimic
the defect. Additionally, intracranial anatomy is always
distorted except in a small meningocele. Intracranial reflec-
tions of encephalocele include ventriculomegaly, frontal
bossing and obliteration of the cisterna magna. The differ-
ential diagnosis of a meningocele with small osseous defect
from the soft tissue masses of skin or subcutaneous tissue
may be difficult. The details of sonographic differentiations
of these soft tissue lesions from a meningocele of small
calvarial defect were clearly stated (2). Observing a nor-
mal intracranial anatomy with an intact cranium is strong
evidence of non-calvarial pathologies. Neurosonography
(multiplanar examination of the fetal head by an experi-
enced operator, using a transabdominal and/or transvaginal
transducer) may help to make a proper evaluation of intra-
cranial anatomy (3).

Regarding the information given above, the lesion depicted
in picture 1 did not have a neural content and it should

be classified as a “meningocele”, if it is really a neural
tube defect. This picture also fails to demonstrate the
bony defect. There is no doubt of the value of information
provided by fetal MRI, but it is always essential to keep in
mind the obstacles involved: such as the cost, availability
and necessity of qualified personnel in fetal imaging. We
propose to make a neurosonogram with proper image
magnification, beam direction and appropriate settings of
ultrasound before selecting fetal MRI.

Selim Biiyiikkurt, Cihan Cetin
Department of Obstetrics and Gynecology, Cukurova University School of
Medicine, Adana, Turkey
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Author’s Response

We thank the authors for their interest and comments
on our paper. The authors have highlighted some details
regarding terminology and sonographical diagnosis of ceph-
alocele. They also have commented on obstacles regarding
the use of fetal MRI for diagnosis. We totally agree with
our colleagues who have proposed making a proper neu-
rosonogram prior to fetal MRI. It is undoubtedly true that
MRI should not be used as an initial assesment tool before
complete ultrasonographic examination of the fetal neural
axis, which is conveniently performed with transvaginal
transducers between 5 and 10 MHz (1). For reasons also
stated by our colleagues, the use of fetal MRI to compen-
sate for inadequate fetal neural imaging is unacceptable
(2). However due to techniqal limitations inherent to
sonographic intsrumentation as well as lack of knowledge
about the exact time of development of sonographically
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detectable indirect intracranial signs (such as ventriculo-
megaly); definitive diagnosis of certain CNS pathologies
cannot be always possible (3). As stated by our colleagues
a meningocele of the cranial vault with a small bony defect
is one example (4). Moreover, when a provisional diagnosis
of cephalocele without evident bony defect is made at an
earlier gestational age, sonographically detectable ventricu-
lomegaly and frontal bossing may appear later. Under such
circumstances, reassurance of both physician and patient
by fetal MRI may be suitable. Once again we are grateful
to our colleagues for their contribution and for the oppor-
tunity to address their concerns. The aim of this study was
to define a condition in which fetal MRI may be additive to
fetal neurosonography. This is now more evident combined
with the contributions of our colleagues.

Oktay Kaymak
High Risk Pregnancy Unit, Dr. Zekai Tahir Burak Training and Research
Hospital, Ankara, Turkey
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12t National Gynecology and Obstetrics Congress
Antalya, Turkey
www.tjod2014.org
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Questions on the article within the scope of CME/CPD

. Uterine peristalsism is defined as;
a) the tonic contractions during labor
b) the focal and sporadic bulging of the myometrium
c) the rhythmic, ‘wave-like’ contractions
d) the resting tone of myometrium
e) excitation-contraction coupling

. Which one of the followings predominantly regulates contraction of uterine myocytes?
a) Extracellular chloride concentration
b) Intracellular calcium concentration
¢) Intracellular sodium concentration
d) Extracellular potassium concentration
e) Intracellular bicarbonate concentration

. Which of the followings is not involved in mechanisms of contraction of the myometrium?
a) Activation of calmodulin (CalM)
b) Formation of Ca*?-CalM complex
c) Activation of myosin light chain kinase
d) Dephosphorylation of myosin regulatory light chain-20
e) Actin-myosin cross-bridging

. Stimulation of myometrium with an agonist such as oxytocin may result in a stronger than expected force
of contraction, this physiological phenomenon known as;
a) Excitation contraction coupling
b) Summation of contractions
¢) Rhythmic contractions of the myometrium
d) Ca**-induced Ca*?release
e) Cat? sensitization

. Which of the followings is/are involved in reducing the intracellular calcium concentration in myocytes?
) Ca*?-ATP’ase mediated efflux
II) Na*-Ca*?exchanger mediated efflux
1) Closure of L-type calcium channels
IV) Ca**induced Ca*? release

a) Only I

b) Iand II

c) lTand IV

d) I, Il and III

e) LI, Il and IV

. Which of the folllowings IS NOT related to the relaxation of myometrium?
a) Inhibition of myosin light chain phosphatase
b) Phosphorylation of myosin light chain kinase
c) Ca*? desensitization
d) Nitric oxide-cGMP pathway
e) Gs-coupled receptor activation
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Answer form for the articles within the scope of CME/CPD

I*t Question 4™ Question

A B A B

2" Question 5" Question
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3" Question 6" Question

A B A B
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