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Abstract page

Abstracts should not contain any abbreviation and references. They should be
prepared under following designs. 

— Abstracts of research articles should be max. 250 words and struc-
tured in four paragraphs using the following subtitles: Objective, Methods,
Results, and Conclusion. Following the abstract, each abstract page should
include max. 5 key words separated with comma and written in lower cases.
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"Introduction, Methods, Results, Discussion and Conclusion". Each title may
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the study design and clinical and laboratory tests, and statistical methods used.
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The Results section should provide the main findings of the study. Data
should be concisely presented, preferably in tables or graphs.

The Discussion section should mainly rely on the results derived from the
study, with relevant citations from the most recent literature.
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clearly including the case story, and the results of laboratory tests should be
given in table format as far as possible. 
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be organized under subtitles which should clearly define the text's context cat-
egorization. The Reviews are expected to include wide surveying of literature
and reflect the author's personal experiences as far as possible. 

—  The text of the technical note type of articles should be divided into
"Introduction, Technic, Discussion". The presented technic should be defined
briefly under the related title, and include illustrations or figures as soon as pos-
sible. 

— Letters to the Editor should not have titled sections. If there is a cita-
tion about a formerly published article within the text, reference(s) should be
provided. 

References
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in the order in which they are mentioned in the text including Tables and
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asked to provide the first and last pages of certain references. Publication of the
manuscript will be suspended until this request is fulfilled by the author(s).
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Figures and tables

All illustrations (photographs, graphics, and drawings) accompanying the man-
uscript should be referred to as “figure”. All figures should be numbered con-
secutively and mentioned in the text. Figure legends should be added at the end
of the text as a separate section. Each figure should be prepared as a separate
digital file in “jpeg” format, with a minimum 300 dpi or better resolution. All
illustrations should be original. Illustrations published elsewhere should be sub-
mitted with the written permission of the original copyright holder. For recog-
nizable photographs of human subjects, written permission signed by the
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Maternal first and second trimester lipid levels in
patients with different glucose tolerance 

Ayfle Parlakgümüfl, Tayfun Çok, P›nar Ça¤lar Aytaç, Cantekin ‹skender, Erhan fiimflek, Ebru Tar›m 

Department of Gynecology and Obstetrics, Faculty of Medicine, Baflkent University, Ankara, Turkey

Introduction
Fetal growth is a diverse process affected by genet-

ic, demographic and metabolic factors.[1] Impaired glu-
cose metabolism has been proven to affect fetal growth

in a linear fashion.[2,3] Even minor degrees of impaired
glucose tolerance, as demonstrated by single elevated
level of glucose in 100 g glucose tolerance test, are
associated with macrosomia.[4] Although poor glycemic

Abstract

Objective: Fetal growth is a diverse process affected by genetic,
demographic and metabolic factors. In diabetic patients strict
glycemic control does not always prevent macrosomia. This sug-
gests that fuels other than glucose such as lipids and aminoacids
also contribute to fetal weight gain. The purpose of this study was
to determine maternal lipid levels in patients with different
glycemic status. 
Methods: This prospective study was conducted at Adana
Research and Application Hospital of Baflkent University between
December 2009 and July 2011. Blood samples were drawn to
measure fasting blood glucose, serum triglycerides, cholesterol,
VLDL, LDL, HDL and hemoglobin at the first and second
trimesters. When 50 g oral glucose intake was 135 mg/dl or above,
the patients had a 100 g oral glucose tolerance test. The patients
were divided into three groups as normal glucose tolerance
(NGT, n=333), impaired glucose tolerance (IGT, n=115), and
gestational diabetes mellitus (GDM, n=156). 
Results: In the first trimester, triglycerides (NGT, 104.5±54.2;
IGT, 104.6±43.5; GDM, 128±63), cholesterol (NGT, 170.2±37.9;
IGT, 171.6±32.4; GDM, 180.2±37.2) and VLDL (NGT,
21.4±12.8; IGT, 20.8±8.7; GDM, 25.8±12.7) were higher in GDM
group when compared to NGT and IGT groups (p<0.05). 
Conclusion: This study revealed that lipid levels can be different
depending on differences in glucose tolerance. 

Key words: Diabetes, glucose tolerance, lipid, pregnancy.
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Glukoz tolerans› farkl› olan gebelerde ilk ve ikinci
trimester lipit düzeyleri
Amaç: Fetal büyüme genetik, demografik ve metabolik etkenler-
den etkilenen de¤iflken bir olayd›r. Diyabetik hastalarda kat› glise-
mik kontrol her zaman makrozomiyi engellemez. Bu durum, lipit-
ler ve aminoasitler gibi glukoz harici baflka yak›tlar›n da fetal kilo
al›m›nda etkili oldu¤unu gösterir. Bu çal›flman›n amac› farkl› glu-
koz tolerans›na sahip gebelerdeki ilk ve ikinci trimester kan lipit
düzeylerini belirlemektir. 
Yöntem: Bu prospektif çal›flma Baflkent Üniversitesi Adana Arafl-
t›rma ve Uygulama Hastanesi’nde Aral›k 2009 ve Temmuz 2011
tarihleri aras›nda yürütülmüfltür. ‹lk ve ikinci trimesterlerde açl›k
kan flekeri, serum trigliseritleri, kolesterol, VLDL, LDL, HDL ve
hemoglobin için kan al›nd›. E¤er 50 g oral glukoz yükleme testi
sonras› 1. saat kan 135 mg/dl ve üzerinde ise hastalara 100 g oral
glukoz tolerans testi yap›ld›. Hastalar, normal glukoz tolerans›
(NGT, n=333), bozulmufl glukoz tolerans› (BGT, n=115) ve ges-
tasyonel diabetes mellitus (GDM, n=156) olmak üzere üç gruba
ayr›ld›.
Bulgular: ‹lk trimesterde trigliseritler (NGT, 104.5±54.2; BGT,
104.6±43.5; GDM, 128±63), kolesterol (NGT, 170.2±37.9; BGT,
171.6±32.4; GDM, 180.2±37.2) ve VLDL (NGT, 21.4±12.8;
BGT, 20.8±8.7; GDM, 25.8±12.7) gestasyonel diabetes mellitus
grubunda di¤er iki gruba k›yasla daha yüksekti (p<0.05). 
Sonuç: Bu çal›flma farkl› glukoz tolerans› olan gruplarda lipit dü-
zeylerinin farkl› oldu¤unu göstermifltir.

Anahtar sözcükler: Lipit, gebelik, diyabet, glukoz tolerans›.
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control is commonly associated with accelerated fetal
growth,[5,6] strict glycemic control does not always pre-
vent macrosomia, particularly in overweight women.[7]

This suggests that fuels other than glucose such as
lipids and aminoacids also contribute to weigh gain.[8]

Pre-pregnancy body mass index (BMI), weight gain
during pregnancy, glucose tolerance and triglycerides
are reported to be associated with infant birth weight.[9]

These variables are also interrelated. They affect each
other.

The purpose of this study was to determine mater-
nal lipid levels during first and second trimesters in
patients with different glycemic status. 

Methods
This prospective study was conducted at Baflkent
University Adana Research and Application Hospital
between December 2009 and July 2011. Women with
singleton pregnancies were approached at the first
antenatal visit in first trimester. Smoking women,
women with pre-gestational diabetes, thyroid and
hypertensive disorders, lupus and anti-phospholipid
syndrome, multiple pregnancies, and pregnancies with
structural fetal abnormalities, or aneuploidy were
excluded in order to eliminate the influence of these
conditions or diseases on lipid metabolism and infant
birth weight. There were no women using anti-lipi-
demic drugs. Written informed consent was obtained
from patients prior to the enrollment. The study was
approved by the local ethics committee. 

At the first admission, after an overnight fast, blood
samples were drawn to measure fasting blood glucose,
serum triglycerides, cholesterol, very low-density
lipoprotein (VLDL), low-density lipoprotein (LDL),
high density lipoprotein (HDL) and hemoglobin.
During 24th-28th weeks of gestation, a fasting blood
was drawn for the same parameters and the patients
had 50 g oral glucose challenge test. When blood sam-
ples taken one hour after 50 g oral glucose intake
showed glucose of 135 mg/dl or above, the patients had
a 100- g oral glucose tolerance test (OGTT).
Carpenter- Coustan criteria were used to diagnose ges-
tational diabetes mellitus (GDM).[10]

When two or more of the plasma glucose measure-
ments met or exceeded the following thresholds, the
diagnosis of GDM was confirmed: fasting plasma glu-
cose=95 mg/dl, one hour plasma glucose=180 mg/dl,
two hour plasma glucose=155 mg/dl and three hour

plasma glucose=140 mg/dl. When the patients had 50
g OGTT <135 mg/dl, they were included in normal
glucose tolerance (NGT) group. When the patients
had 50 g OGTT ≥135mg/dl, but the 100 g OGTT
glucose levels were normal, or when they had a single
elevated glucose level at 100 g OGTT, they were
included in impaired glucose tolerance group (IGT).
Blood glucose, triglycerides, cholesterol and HDL
were determined by enzymatic calorimetric assay (oxi-
dase). VLDL and LDL cholesterol were calculated by
Friedewald formula: LDL-C= (total-C)-(HDL-C)-
(VLDL-C) VLDL-C (mg/dl) = triglyceride (mg/dl)/5.
All tests were performed by Hitachi 912 analyzer
(Roche Diagnostics, Mannheim, Germany).

Gestational age was calculated on the basis of the
last menstrual period and was confirmed by the meas-
urement of crown rump length (CRL) in the first
trimester. Obstetricians performed sonographic evalu-
ations using Voluson 730 (GE healthcare, Milwaukee,
WI, USA) equipped with abdominal transducers of 5-
9 MHz. CRL was measured during 11th-14th gesta-
tional weeks. The calibers were placed starting from
the most cephalic to the most caudal pole. This was
converted to the gestational weeks by Hadlock et al.’s
formula.[11] The difference between measured and
expected fetal ages was expressed in gestational weeks
as delta CRL (Δ CRL). BMI was calculated based on
the self-reported pre-pregnancy weight and height.
Weight gain was calculated by subtracting weight
before pregnancy from weight before delivery. All
patients were followed up until delivery and delivered
at our institution. Data regarding the birth weights
were derived from the hospital records. 

Maternal hyperlipidemia was defined as a value
higher than the 75th percentile of each lipid concen-
tration. Women with gestational diabetes were fol-
lowed up with endocrinology clinic. Patients were put
on a diet and exercise program was recommended.
Patients were called 3 weeks later and insulin was com-
menced according to the fasting and postprandial
blood sugar level. All patients were regularly followed
up until delivery and insulin doses were adjusted
according to the blood sugar. 

Numerical variables were evaluated for normality
of data by using Kolmogorov-Smirnov test. One way
analysis of variance (ANOVA) or Welch ANOVA was
performed to compare the differences between the
groups. Welch ANOVA was used when homogenity of
variance was not satisfied. Chi-square test was used for
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the analysis of categorical variables. Power analyses
were made to detect differences in lipid levels between
the glucose tolerance groups by using NCSS-PASS
2007 program for this study. Power of the study was
found to be 75%. Data were expressed as means ± stan-
dard deviation (SD) or percentages where appropriate.
p<0.05 was considered statistically significant. SPSS
for Windows (version 17.0; SPSS, Inc., Chicago, IL,
USA) was used for statistical analyses.

Results
During the study period 2383 women delivered at our
institution between December 2009 and July 2011.
Among these patients the incidence of GDM was %6.5.
Because our hospital is a reference hospital seven hun-
dred and ninety-three women admitted to our clinic at
the first trimester had all the data thus were included in
the study. Seventy-eight women had abortion [sponta-
neous abortions (53), fetal anomaly (8), intrauterine exi-
tus (17)] and 56 women were lost to follow up. Fifty-five
women were excluded because of hypertension
[preeclampsia (23), pregnancy induced hypertension
(32)]. Thus a total of 604 women were studied. Data
about 333 patients with NGT, 115 patients with IGT,
and 156 patients with GDM were analyzed.

Maternal and fetal characteristics and data regard-
ing the first trimester scan and maternal serum mark-

ers are given in Table 1. Mean maternal age, pre-preg-
nancy BMI and weight gain during pregnancy were
similar in NGT and IGT groups. However, the
patients were significantly older (p<0.05), pre-preg-
nancy BMI was significantly higher (p<0.05) and
weight gain was lower in GDM group (p<0.05). The
distribution of nulliparity was similar in all groups.
The mean CRL, NT, free β-hCG and PAPP-A MoMs
were similar in all groups. Gestational age at delivery
was similar in IGT and GDM groups and was signifi-
cantly lower than the NGT group (p<0.05).

Fasting blood glucose and serum lipid levels in
patients with different glucose tolerance are given in
Table 2. In the first trimester fasting blood glucose
were similar in NGT and IGT groups and significant-
ly higher in GDM group (p<0.05). Fasting blood glu-
cose was similar in all groups in the second trimester.
In the first trimester, triglycerides were higher in
GDM group when compared to NGT and IGT
groups (p<0.05). In the second trimester, triglycerides
were similar in IGT and GDM groups and significant-
ly increased when compared to NGT group (p<0.05).
In the first trimester, cholesterol levels were higher in
GDM group (p<0.05) when compared to NGT and
IGT groups. In the second trimester, cholesterol levels
were similar in all groups. In the first trimester, VLDL
levels were higher in GDM group when compared to
NGT and IGT groups (p<0.05). In the second

Table 1. Maternal and fetal characteristics and data regarding the first trimester scan and maternal se-
rum markers.

NGT (n=333) IGT (n=115) GDM (n=156)

Maternal characteristics

Age (years) 28.4±5.7 29.2±4.5 31.1±5.3*†

Nulliparity (%) 49.3 52.6 48.3

Pre-pregnancy BMI (kg/m2) 23.8±4.15 24.5±4.2 25.8±4.8*†

Weight gain (kg) 13.7±5.6 13.7±8.2 11.2±6.1*†

First trimester scan 
parameters

CRL (mm) 59.6±9.3 59.3±8.6 61.5±8.4
NT (mm) 1.3±0.4 1.3±0.4 1.3±0.4
PAPP-A (MoM) 1.05±0.58 1.05±0.63 1.01±0.5
f β-hCG (MoM) 1.18±1.23 1.17±1.10 1.08±0.79

Fetal and neonatal parameters

Gestational age at delivery (weeks) 38.5±1.4 37.9±1.8‡ 37.8±2.3*
Birth weight (g) 3280±500 3196±600 3280±689

IGT: Impaired glucose tolerance group; GDM: Gestational diabetes mellitus group; NGT: Normal glucose tolerance group; BMI: Body mass
index; LGA: Large for gestational age; SGA: Small for gestational age; *p<0.05 GDM vs. NGT; †p<0.05 GDM vs. IGT ‡p<0.05 IGT vs. NGT.
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trimester, VLDL levels were similar in all groups. In
the first trimester, LDL levels were similar in IGT and
GDM groups and were significantly higher in NGT
group than in the other groups (p<0.05). In the second
trimester, LDL levels were similar in all groups. In the
first trimester, HDL levels were similar in all groups.
In the second trimester, HDL levels were significantly
lower in GDM group than in NGT and IGT groups
(p<0.05). The distribution of hyperlipidemia according
to glucose tolerance is given in Table 3. The frequen-
cy of having hypercholesterolemia was similar for all
groups in first and second trimester. In the first
trimester, hypertriglyceridemia was significantly more
common in GDM group when compared to IGT
(p<0.05). IGT group also had significantly higher lev-
els of triglycerides than NGT (p<0.05). In the second
trimester, GDM and IGT groups had significantly
more frequent hypertriglyceridemia when compared to

NGT group (p<0.05). In the first trimester, VLDL and
LDL levels in the upper quartile were significantly
more common in GDM group than in NGT (p<0.05).
The frequencies of VLDL and LDL hyperlipidemia in
the upper quartile were similar in all the groups in the
second trimester. The frequency of HDL hyperlipi-
demia in the upper quartile was similar in first and sec-
ond trimesters in all groups. 

Discussion
This study revealed that lipid levels can be different
depending on differences in glucose tolerance. In all
groups, triglycerides, cholesterol, and other lipopro-
teins increased from first to second trimester, consis-
tent with the other studies.[12] This happens as a result
of estrogen enhanced hepatic production of VLDL
triglycerides,[13] increased intestinal absorption of

Table 2. Blood glucose and serum lipid levels in patients with different glucose tolerance.

First trimester Second trimester

NGT (n=333) IGT (n=115) GDM (n=156) NGT (n=333) IGT (n=115) GDM (n=156)

Triglyceride (mg/dl) 104.5±54.2 104.6±43.5 128±63 177.5±78 185.9±62.2‡ 218.4±89*

Cholesterol (mg/dl) 170.2±37.9 171.6±32.4 180.2±37.2*† 222.2±42.9 229.4±45 222.6±46.4

VLDL (mg/dl) 21.4±12.8 20.8±8.7 25.8±12.7*† 37.1±27 37.5±12.7 45.2±23

LDL (mg/dl) 96.5±31.7 99±24.8‡ 103.9±28.9* 124.1±37.6 125±39.8 119.7±45.1

HDL (mg/dl) 52.6±13.4 52.9±12 50.7±13.9 65.9±23.3 65.7±15.8 58.8±13.9*†

Fasting glucose (mg/dl) 81±8.5 83.3±8.7 87.3±15*† 78.1±6.8 81±8.3 86.4±19.5

50 g OGTT (mg/dl) 111.6±11.2 150.4±13.4‡ 162±21.2*†

GDM: Gestational diabetes mellitus group; HDL: High-density lipoprotein; IGT: Impaired glucose tolerance group; LDL: Low-density lipoprotein; NGT: Normal glucose tolerance group; OGTT:
Oral glucose tolerance test; VLDL: Very low-density lipoprotein; *p<0.05 GDM vs. NGT; †p<0.05 GDM vs. IGT; #p<0.05 IGT vs. NGT.

Table 3. Frequency of hyperlipidemia among different glucose tolerance groups.

First trimester Second trimester

NGT (n=333) IGT (n=115) GDM (n=156) NGT (n=333) IGT (n=115) GDM (n=156)

Cholesterol75p (%) 104.5±54.2 104.6±43.5 128±63 177.5±78 185.9±62.2‡ 218.4±89*

Triglyceride75p (%) (mg/dl) 20.7 23.5‡ 35.9*† 19.2 25.4‡ 37.1*

VLDL75p (%) 22.2 23.5 37.5* 17.4 23.7 37.9

LDL75p (%) 20.7 25.7 31 * 23.4 27 22.4

HDL75p (%) 29.5 29.6 21.8 26.2 28.6 17.5

GDM: Gestational diabetes mellitus group; HDL: High-density lipoprotein; IGT: Impaired glucose tolerance group; LDL: Low-density lipoprotein; NGT: normal glucose tolerance group; VLDL:
Very Low-density lipoprotein; *p<0.05 GDM vs. NGT; †p<0.05 GDM vs. IGT; ‡p<0.05 IGT vs. NGT.



dietary lipid, reduced clearance of triglycerides and
decreased extrahepatic lipoprotein lipase activity[14] and
increased insulin resistance in pregnancy.[15]

There are contradictory information in the litera-
ture about the lipid levels of pregnant patients. We
found a significantly higher triglyceride concentration
in GDM group compared to the other groups in first
trimester. In the second trimester, triglycerides
increased in IGT group more than in NGT, and were
significantly higher in GDM and IGT groups com-
pared to NGT. In GDM group compared to NGT
group triglycerides are reported to be unchanged[17-21]

or increased[9] in first trimester and increased in second
trimester.[16,22,23] Toescu et al. reported that triglycerides
start to increase at an earlier gestational age in
GDM.[21] We demonstrated that in patients with GDM
triglycerides start to increase as early as first trimester.
Increased triglycerides in GDM group in our study
may result from insulin resistance which is present
even at first trimester. In diabetic pregnancies triglyc-
erides are increased with worsening glycemic con-
trol.[24] In IGT group probably insulin resistance
becomes more prominent in second trimester, causing
a triglyceride level close to GDM at this gestational
age. Previous studies reported cholesterol to be elevat-
ed[22] or unchanged[17-19] in first trimester or
unchanged,[16,17] higher[22] or lower[23] in second
trimester. In contrast, we found significantly elevated
cholesterol in GDM group compared to the other two
groups in first trimester. Cholesterol level was similar
in the second trimester in all groups, as reported by
Tarim et al. before.[16]

Very low-density lipoprotein is higher in diabetic
patients with poor metabolic control compared to
those with good metabolic control[21] in GDM patients
when compared to NGT patients and when compared
to patients with good glycemic control.[16] We demon-
strated that in patients with GDM VLDL levels are
increased even in the first trimester. A significantly
higher LDL score is reported in diabetic women com-
pared to the non-diabetic group.[21] Other studies
reported LDL to be lower.[22,23] or unchanged[17,19] in
patients with GDM. In our study, LDL was higher in
IGT and GDM groups compared to NGT group in
first trimester. The excess triglyceride, cholesterol,
VLDL and, LDL in GDM group may result from
overproduction induced by pregnancy and decreased
catabolism related to deficient LPL activity because of
insulin resistance.

Fasting blood glucose is significantly higher in the
first trimester in the patients who are destined to devel-
op GDM. However, it does not discriminate patients
who will have NGT or IGT in the second trimester. In
second trimester, fasting blood glucose of all groups
was similar which may result from good glycemic con-
trol in women with GDM. There are studies which
reported similar[16] or higher blood glucose[6] during
second trimester in GDM compared to normal or
impaired glucose tolerant women. Maternal age, pre-
pregnancy BMI, and weight gain during pregnancy
have potential to influence lipid levels. GDM group
had a significantly greater mean maternal age. This
may be due to worsening of glucose intolerance with
age.[25] At the beginning of the pregnancy, BMI was
higher in patients with GDM concordant with the
other studies.[7,16,21] GDM group gained significantly
less weight probably due to the low calorie diet they
consumed.

Hypertriglyceridemia is one of the major character-
istics of insulin resistance syndrome in non-pregnant
adults.[26] Our study demonstrated that the frequency of
having hyperlipidemia gradually increases with
increasing glucose intolerance. Triglycerides, VLDL
and LDL over the 75th percentile was more common-
ly seen in GDM group; however, among these, only
hypertriglyceridemia continued to be more common in
second trimester in GDM group. Fuels other than glu-
cose such as lipids and aminoacids suggested to effect
fetal weight because strict glycemic control does not
always prevent macrosomia.[7] In this study, despite
strict glycemic control and increased triglycerides, fetal
weights were similar.

Impaired glucose tolerance and increased serum
lipid levels increase future cardiovascular risk.[27] First
trimester fasting blood glucose and lipids are signifi-
cantly increased in patients who will develop GDM
when compared to women who will remain normotol-
erant. First trimester LDL levels are increased in
patients who will develop GDM and IGT. Patients
carrying a future cardiovascular risk can be identified at
the first trimester. Differences are less prominent in
the second trimester. Only triglycerides are increased
in patients with GDM. HDL has anti-inflammatory
characteristics.[27] While HDL is similar in all groups in
the first trimester, it is significantly decreased in the
second trimester in patients with gestational diabetes.
The decrease in HDL levels may be responsible for the
increased cardiovascular risk. 
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Conclusion
Even minor alterations in blood glucose affect serum
lipid levels. However, there are many parameters
which can affect serum lipid or birth weight and can-
not be controlled at all times. Normalization of blood
glucose and serum lipids is the primary goal for healthy
pregnancy. 

Conflicts of Interest: No conflicts declared.
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Cervical incompetence: comparison the prophylactic
and therapeutic procedures
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Abstract

Objective: Cervical incompetence is characterized by painless
dilation and effacement of the cervix, usually in the second
trimester of pregnancy. Therefore, it results in a premature birth
and possibly the loss of the baby due to the shortened gestational
length. Cervical cerclage is a surgical suture procedure applied on
cervix to keep it close during pregnancy. In this study, we aimed
to find the role of prophylactic, therapeutic and emergency cer-
clage procedures in prolongation of pregnancy. 

Methods: We retrospectively investigated 54 patients who admit-
ted to our department, between January 2006 and January 2010,
and treated with cerclage procedure. We divided patients into 3
groups as Group 1 (n=29) including patients who were treated
with prophylactic cervical cerclage; Group 2 (n=9) including
patients who had cervical dilatation less than 2 cm or cervical
length of 15 mm or less and performed therapeutic cervical cer-
clage; and Group 3 (n=16): patients who had a cervical dilatation
of 2 cm or more and treated with emergency cervical cerclage.
Due to its simplicity and possibility of performing it in ambulato-
ry situations more quickly, we chose McDonald cerclage proce-
dure. We investigated the following parameters: patient age, ges-
tational weeks of cerclage procedure, pregnancy prolongation,
week of delivery, birth weights, previous cerclage history, cervical
dilatation and complications. 

Results: Compared to prophylactic and therapeutic cerclage, no
significant difference was observed in terms of fetal life and birth
weights. Gestation was prolonged for 5.8 weeks in emergency cer-
clage group. Of 16 emergency cerclage cases, 6 pregnants had
reached the viable limit. 

Conclusion: Cerclage is best performed prophylactically before
cervical dilatation and effacement, emergency cerclage is associat-
ed with a lower success rate than prophylactic cerclage.
Emergency cerclage operation may be the fetal life-saving at
advanced cervical dilatation and membrane cases.

Key words: Cerclage, cervical insufficiency, preterm delivery.
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Servikal yetmezlik: Profilaktik ve acil serklajlar›n
karfl›laflt›r›lmas›
Amaç: Servikal yetmezlik genellikle gebeli¤in ikinci trimesterinde
a¤r›s›z servikal dilatasyon ve silinme ile karakterizedir. Bu neden-
le, erken do¤um ile sonuçlanan gebelik kayb› görülür. Servikal
serklaj ifllemi gebelikte serviksi kapal› tutmak için rahim boynuna
uygulanan dikifl ifllemidir. Biz bu çal›flmam›zda profilaktik, teapö-
tik ve acil servikal serklajlar›n gebeli¤in devam›na olan katk›s›n› in-
celedik.

Yöntem: Klini¤imizde Ocak 2006 ile Ocak 2010 tarihleri aras›n-
da yap›lan 54 servikal serklaj olgusunu retrospektif olarak incele-
dik. Hastalar üç gruba ayr›ld›: Servikal dilatasyonu olmayan, önce-
den 2 ya da daha fazla abortus yapan veya a¤r›s›z servikal yetmez-
li¤e ba¤l› oluflan geç ikinci trimester gebelik kayb› bulunan,  pro-
filaktik servikal serklaj uygulanan hastalar Grup 1 (n=29), servikal
dilatasyonu 2 cm’nin alt›nda veya servikal uzunlu¤u 15 mm ve al-
t›nda olan, terapötik servikal serklaj uygulanan hastalar Grup 2
(n=9) ve servikal dilatasyonu 2 cm ve üzerinde olan ve acil serklaj
uygulanan hastalar Grup 3'ü (n=16) oluflturdu. Basit olmas› ve acil
flartlarda h›zl› yap›labilmesi nedeniyle bütün hastalarda serklaj tek-
ni¤i olarak Mc Donald usulü serklaj uyguland›. Hastalar›n yafl›,
serklaj uygulanan gebelik haftas›, devam etmesi sa¤lanan gebelik
süresi, do¤umun gerçekleflti¤i hafta, bebek do¤um a¤›rl›¤›, önceki
serklaj öyküsü, servikal dilatasyon varl›¤› ve geliflen komplikasyon-
lar incelendi.

Bulgular: Profilaktik ve terapötik serklaj karfl›laflt›r›ld›¤›nda fetal
yaflam ve bebek do¤um a¤›rl›klar› aç›s›ndan anlaml› fark saptan-
mad›. Acil serklaj grubunda gebelik haftas› 5.8 hafta uzam›flt›r. On
alt› acil serklaj olgusundan 6’s› yaflayabilece¤i gebelik s›n›r›na
ulaflm›flt›r. 

Sonuç: Servikal dilatasyon ve efasman oluflmadan önce uygulanan
profilaktik serklaj ifllemi en iyi sonucu vermektedir. Acil serklaj›n
profilaktik serklaja oranla baflar›s› daha düflüktür. Fakat bu ifllem
dilatasyon ve membran›n görüldü¤ü vakalarda fetal yaflam› kurtar-
maya faydas› olabilmesi amac›yla uygulanabilir.

Anahtar sözcükler: Serklaj, servikal yetmezlik, preterm do¤um.
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Introduction
Cervical insufficiency is late 2nd trimester or early 3rd
trimester gestational loss repeating at second trimester
and developing after painless cervical dilatation.[1]

Connective tissue of proximal cervix is relatively less.
Moreover, if the amount of water within hyaluronic
acid in cervical connective tissue increases before preg-
nancy at term, cervical insufficiency develops. Fast
labor history, forceps practices, conization, deep ‘leep’
practices in previous deliveries also may cause cervical
insufficiency.[2] While the incidence is not known clear-
ly, it is seen in between 1/200 and 1/2000 deliveries.[3]

It is known that 10% of preterm labors (<37 weeks) in
the USA is caused by cervical insufficiency.[3]

The diagnosis is usually established by anamnesis
information and examination findings of previous
pregnancies. In recent years, measurement of the
length of cervical canal by transvaginal ultrasonogra-
phy is preferred much more in the diagnosis.[4] Passing
Hegar dilator #8 through cervical canal during the
cervix examination made before pregnancy is another
diagnosis method.[1]

Although non-surgical treatments such as bed rest,
pharmacological methods, and cervical rings can be
used, suture pursing cervix vaginally is still the most
frequently used method. Since McDonald has promot-
ed his own cerclage technique named after him, it is
still popular due to the possibility of performing cer-
clage procedure in ambulatory situations more quickly
by this technique. It is a fact that cerclage procedure
provides a decrease in preterm delivery rates.[5]

In this study, we aimed to find the role of prophy-
lactic, therapeutic and emergency cerclage procedures
in prolongation of pregnancy.

Method
We retrospectively investigated 54 patients who admit-
ted to Gynecology and Obstetrics Clinic of the Faculty
of Medicine of Atatürk University, between January
2006 and January 2010, and were treated with cerclage
procedure due to cervical insufficiency diagnosis.
Obstetric histories and previous cervical operations of
the patients were recorded. Pregnants who had multi-
ple pregnancies, and found to have premature rupture
of membranes and fetal anomaly were excluded from
the study. Cervical culture and urinary culture were
taken from the patients. All patients were informed

about the procedure and potential risks, and their
approvals were obtained. Cervical length and dilatation
were measured by transvaginal ultrasonography.

Patients were divided into three groups: Group 1
(n=29) including the patients who had no cervical
dilatation, had 2 or more spontaneous abortions, had
late second trimester losses or spontaneous preterm
delivery due to painless cervical insufficiency were
treated with prophylactic cervical cerclage; Group 2
(n=9) including the patients who had cervical dilatation
less than 2 cm or cervical length of 15 mm or less were
treated with therapeutic cervical cerclage; and Group 3
(n=16) including the patients with cervical insufficien-
cy who had a cervical dilatation of 2 cm or more were
treated with emergency cervical cerclage. 

In all cases, cervical cerclage was applied by mer-
silen tape (5 mm, 1/2 round blunt point double needle)
method under spinal anesthesia or induction anesthesia
on dorsal lithotomy position. Before the procedure, all
patients were administered 1 g cefazolin prophylaxis or
rectal indomethacin, and all patients had bed rest and
hydration treatment after the procedure.

The most frequent complications in patients who
had cerclage are chorioamnionitis, premature rupture
of membrane, and premature contractions. The com-
plications we met were noted. In case of preterm deliv-
ery, cerclage strings of patients were removed at 38th
gestational week or right after the operation for those
who had cesarean section. ANOVA test was performed
by using SPSS 10 in statistical evaluation; p<0.05 was
accepted statistically significant.

Results
Demographic data of patients who had cervical cer-
clage is shown in the Table 1. Each 3 patient groups
were similar in terms of maternal age, gravida, parity,
and previous abortion numbers. Clinical findings and
outcomes of the patients are shown in the Table 2.
Mean cervical opening observed before the procedure
was significantly higher in emergency cerclage group
than the other two groups (p<0.001). While the gesta-
tional week during cerclage procedure was similar in
the therapeutic and emergency cervical cerclage
groups, it was lower in the prophylactic group
(p<0.001). Mean delivery week in emergency cerclage
group was significantly lower (p<0.01), and the fetal
birth weight was lower compared to other two groups
(p<0.001). 
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Periods of the groups up to delivery after cerclage
procedure were different from each other. The longer
prolongation of pregnancy was provided in the prophy-
lactic group while 5.8 weeks of prolongation was provid-
ed in the emergency cerclage group (p<0.01). Two of 29
pregnants who had prophylactic cerclage delivered
before 28th week due to premature rupture of mem-
brane. Pregnancy did not pass beyond 36th week in
none of the patients in emergency cerclage group. On
the other hand, pregnancy of totally 22 patients reached
36th week in the prophylactic group (Table 2).

Premature rupture of membrane which is one of
the most frequent complications developed in the first
week in almost half of the patients in Groups 2 and 3.
Chorioamnionitis was detected in one patient from
each Group 1 and Group 3 (Table 3). In 14 (25%) of
54 patients who were applied cerclage had cerclage his-
tory in their previous pregnancies. Chorioamnionitis

developed in one of the two patients who had cerclage
history and were treated with emergency cerclage, and
premature rupture of membrane developed in the
other patient. Two of the four patients who had cer-
clage history and were treated with therapeutic cer-
clage had premature birth at 30th week and 34th week
since preterm uterine contractions did not respond to
tocolytic treatment. Other two patients reached the
term. All of the 8 patients who had cerclage history and
were treated with prophylactic cerclage delivered after
36th week. Hospitalization period of the patients who
were treated with emergency cerclage was longer than
the patients in other groups (2.1±0.6 days in Group 1,
2.3±0.7 days in Group 2 and 4.2±0.7 days in Group 3).

The delivery was done vaginally in 78% of patients
while 22% of them had cesarean section. The abortion
rate was 16%, preterm labor rate was 27%, and the rate
of pregnancy reaching the term was 48%.

Table 1. Demographic details of the patients.

Group 1  (n=29) Group 2 (n=9) Group 3 (n=16) p

Age 30.6±1 32.7±1.5 29.8±1.3 0.421

Gravida >4 >4 >4 0.576

Parity >1 >1 >1 0.338

Abortion >1 >1 >2 0.866

Alive <1            <1            <1            0.466

Table 2. Clinical parameters of the patients and cerclage outcomes.

Group 1 (n=29) Group 2 (n=9) Group 3 (n=16) p

Cervical dilatation (cm) Yok 0.94±0.13 2.30±0.19 0.001

Gestational week at cerclage 15.2±0.3 18.0±1.2 19.5±1.0 0.001

Delivery age (week) 36.0±0.6 33.3±16 25.4±1.3 0.01

Time between cerclage and delivery (week) 20.8±0.7 15.3±1.5 5.8±1.4 0.001

Birth weight (g) 2785.86±131.58 2433.33±330.72 1005.62±205.31 0.001

Preterm delivery (<28 week) 2 (%3) 1 (2%) 10 (18%)

Preterm delivery (28-32 weeks) 0 2 (3%) 4 (7%)

Preterm delivery (32-36 weeks) 5 (9%) 2 (3%) 2 (3%)

Delivery (>36 week) 22 (40%) 4 (7%) 0
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Discussion
The incidence of cervical insufficiency is not known
clearly due to the problems during diagnosis.
However, the rate of cerclage procedures performed
varies between 1/180 and 1/1800.[6] When the results of
the studies conducted are analyzed, conization, loop
electro-surgery excision procedures, excessive dilata-
tion of cervix during termination or exposure to
obstetric lacerations and trauma of cervix seem to be
the most significant reasons of cervical insufficiency.
Congenital anomalies and in utero diethylstilbestrol
(DES) have a role in the problem.[7] Previous obstetric
history is still the most important diagnosis method.

Cerclage procedure is usually applied prophylacti-
cally on patients who are suspected to have cervical
insufficiency at the end of first trimester. In some cases,
cervical insufficiency is diagnosed at the advanced peri-
ods of pregnancy. Cerclage procedure performed in
such cases is called as therapeutic or emergency
according to the grade of dilatation and effacement.
The probability of membrane rupture increases heavi-
ly in case that amnion membrane moves to vagina
through cervical opening, and pregnancy may result in
abortion or premature delivery. In these cases, emer-
gency cerclage procedure can be useful in order to
make pregnancy to reach further weeks. In a prospec-
tive study comparing emergency cerclage procedure
and bed rest, it is shown that cerclage procedure yields
better results compared to bed rest in terms of birth
weight and week.[8]

Birth week, prolongation of pregnancy, and birth
weight of babies were found significantly less in patients
who had emergency cerclage than patients who had
prophylactic cerclage. Cervical dilatation was shown as
the major reason for this case.[9] While success rate is the
highest in the prophylactic cerclage group, it is lower in
therapeutic cerclage group and the lowest in the emer-
gency cerclage group. Our results also show that suc-
cess rate decreases as cervical opening increases.

In our cases, gestational week was prolonged 5.8
weeks in emergency cerclage group, and 6 of 16 emer-
gency cerclage cases reached viable gestational limit.
This period seems an important gain for pregnancies
which are not at viable limit. There is no significant
difference between prophylactic and therapeutic cer-
clage groups in terms of fetal survival rates and baby
birth weights. When hospitalization periods of groups
after cerclage are compared, it is seen that the longest
hospitalization belongs to emergency cerclage patients
(4.2±0.7 days). This is because of the additional tocol-
ysis requirements of the patients. There is no random-
ized study for using tocolytic drug during and after cer-
vical cerclage procedure. We administrated single dose
of 100 mg rectal indomethacin before the procedure.
Tocolytic treatment was conducted in 19 of 54 patients
after the operation. About 57% of these patients were
emergency cerclage cases.

The most frequent complications in the patients
who had cerclage are chorioamnionitis, premature rup-
ture of membrane, premature contractions, and cervi-
covaginal fistula.[9,10] In our study, premature uterine
contractions were observed in 9 of 54 cerclage cases,
premature rupture of membrane in 14 cases and
chorioamnionitis in 2 cases. These complications were
frequently observed in emergency cerclage cases. Since
the number of therapeutic cerclage patients was low, it
is hard to make interpretations on the complications.

Cervical ultrasonographic findings of preterm and
term deliveries reported in the studies performed at
last two decades were analyzed. Performing serial
transvaginal ultrasonographic cervical length measure-
ment in pregnants who especially have second
trimester or early third trimester gestational losses is
accepted as a significant approach to detect cervical
insufficiency.[11] In the recent studies, it was found that
vaginal progesterone treatment considerably decreases
the rate of delivery before 28th week in pregnants of
whom cervical length is measured less than 20 mm.[12]

Table 3. Complications observed after cerclage procedure.

Group 1 (n=29) Group 2 (n=9) Group 3 (n=16)

Premature contractions 5  (20%) 2 (8%) 2 (8%)

Premature rupture of membrane 3 (12%) 4 (16%) 7 (28%)

Chorioamnionitis 1 (4%) 0 1 (4%)



Conclusion
In conclusion, success rate decreases as the amount of
cervical dilatation increases. The pregnancy can be
prolonged and fetal survival rates can be increased by
cerclage process to be performed by early diagnosis.

Conflicts of Interest: No conflicts declared.
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Gebelik ve epilepsi: 46 olgunun retrospektif analizi
ve perinatal sonuçlar›n›n sa¤l›kl› gebelerle
karfl›laflt›r›lmas›
Amaç: Epilepsili gebelere ait demografik, klinik ve perinatal sonuç-
lar› sunmak ve bunlar›n sa¤l›kl› gebelerle aras›ndaki farklar› araflt›r-
makt›r.
Yöntem: Epilepsi tan›s› alan 46 gebe çal›flma, hiçbir sa¤l›k prob-
lemi olmayan 126 gebe kontrol grubunu oluflturdu. Çal›flma kap-
sam›na dahil edilen gebelere ait demografik, klinik ve perinatal so-
nuçlarla iliflkili bilgiler, hastanemize ait arflivden ve elektronik ka-
y›tlardan elde edildi. Veriler istatistiksel olarak karfl›laflt›r›ld›.
Bulgular: Epilepsi ve kontrol grubunda yafl ortalamas› s›ras›yla
27.5±5.6 ve 30±6.8 olarak bulundu. Çal›flma grubundaki hastalar›n
epilepsi süresi 3.58±2.21 y›ld›. Epilepsili hastalar›n 26’s› gebelik
öncesi ve 10’u gebe kald›ktan sonra folik asit ald›. Epilepsi grubun-
da 18 (%39) hasta, gebelikleri s›ras›nda nöbet geçirdi. En s›k nö-
bet (%50) ilk trimesterde olurken, post-partum erken dönemde
hiçbir hasta epileptik nöbet geçirmedi. Hastalar›n hepsinin anti-
epileptik ilaç ald›¤› saptand›. Otuz biri (%67.4) monoterapi ve di-
¤erleri (% 73.9) politerapi ile tedavi edildi. En s›k kullan›lan ilaç
karbamazepin (%41.3) idi. Epilepsi grubunda kontrollere göre yafl,
gravida, parite anlaml› düflük, abortus anlaml› yüksekti. Gebelik
ba¤l› komplikasyon, sezaryen ile do¤um, fetal a¤›rl›k, fetal boy, 1.
ve 5. dakika apgar skorlar›, do¤umda fetal malformasyon görülme
s›kl›¤› aç›s›ndan her iki grup aras›nda anlaml› fark görülmedi.
Konjenital malformasyon epileptik grupta 5 (%10.8) yenido¤anda
(ventrikülomegali, hidrosefali, yar›k damak-dudak, kardiyak ano-
mali), kontrol grubunda ise 4 (%3.1) yenido¤anda (non-immun
hidrops, iskelet displazisi, gastroflizis) mevcuttu.  
Sonuç: Epilepsili kad›nlarda gebelik sonuçlar› iyi olmas›na ra¤-
men, epilepsiye ba¤l› potansiyel risklerden dolay› gebe kalmadan
önce bilgilendirilmeleri, gerekli olan tedavi de¤iflikliklerinin bu
dönemde yap›lmas› gerekir. Bu kad›nlar gebelik ve do¤um süre-
cinde ise perinatoloji ve nöroloji uzmanlar› ile birlikte takip edil-
melidirler.  

Anahtar sözcükler: Gebelik, epilepsi, konjenital anomali.

Abstract

Objective: The aim of the study was to present demographic, clin-
ical, and perinatal outcomes of pregnant women with epilepsy and
investigate the differences between epileptic and healthy pregnants. 
Methods: The study group included 46 pregnant women with a
diagnosis of epilepsy, and the control group had 126 pregnant
women without any health problems. Data including demograph-
ic, clinical, and perinatal outcomes of all the pregnant women in
this study were obtained from the archive of the hospital and elec-
tronic records. Data were statistically compared.
Results: The mean age of epilepsy and the control group were
27.5±5.6 and 30±6.8, respectively. Epilepsy duration of patients in
the study group was 3.58±2.21 years. Twenty-six patients with
epilepsy took folic acid before pregnancy, while 10 of them were
treated after pregnancy. Eighteen (39%) patients in epilepsy group
had a seizure during pregnancy. The most frequent seizures were
during the first trimester (50%), and none of the patients had post-
partum seizures in the early period. All patients received antiepilep-
tic drugs. Thirty-one (67.4%) patients were treated with monother-
apy and others took polytherapy. The most commonly used drug
was carbamazepine (41.3%). In patients with epilepsy, age, gravidi-
ty, and parity were significantly lower, and the abortion was signifi-
cantly higher than controls. No significant difference was observed
between groups in terms of pregnancy related complications, cesare-
an section, fetal weight, fetal length, 1st and 5th minute Apgar scores
at birth, and the prevalence of fetal malformation during delivery.
Congenital malformations were present in 5 (10.8%) newborns
(ventriculomegaly, hydrocephaly, cleft lip-palate, and cardiac anom-
alies) in the epileptic group and in 4 (3.1%) infants (non-immune
hydrops, skeletal dysplasia, and gastroschisis) in the control group.
Conclusion: Although pregnancy outcomes in women with
epilepsy are good, they should be informed for the potential risks
of epilepsy before becoming pregnant and the necessary changes
in treatment should be made during this period. In the process of
pregnancy and labor, they should be followed by neurologists. 
Key words: Congenital anomalies, epilepsy, pregnancy
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Introduction
Epilepsy during pregnancy is determined as a high risk.
Since a significant number of women with epilepsy are
at their reproductive period, it is the most frequent
neurological disease during pregnancy after migraine.
It is considered that 0.3-0.5% of pregnancies are
accompanied by epilepsy.[1] It is reported that there is
an increase in the risks of abortus, stillbirth, preterm
labor, low birth weight, intrauterine growth retarda-
tion, and mental and motor retardation risks in new-
born during pregnancies with epilepsy.[2,3] Besides, an
increase is observed in maternal complications such as
hypertensive diseases, antepartum hemorrhage, opera-
tive and interventional labor.

The increase in epileptic seizures during pregnancy
about 1/3, association of antiepileptic drugs with the
increase of fetal malformations are other concerns.[4]

Therefore, epilepsy and pregnancy are the conditions
requiring close follow-up and knowledge together with
neurology in order to obtain positive maternal and
fetal outcomes.

In this study, we aimed to present clinical and peri-
natal outcomes of pregnants known to have epilepsy
before pregnancy and to research whether there is a
difference or not between epileptic and healthy preg-
nants in terms of maternal and perinatal outcomes.

Method
This study was carried out in the Gynecology and
Obstetric Clinic of Medical Faculty of Dicle
University. The study was approved by Ethics
Committee of Dicle University. The study was con-
ducted on 46 pregnants diagnosed with epilepsy who
were followed-up and delivered in our clinic between
January 2007 and June 2012. The control group con-
sisted of 126 healthy pregnants chosen randomly who
were with ICD code pregnancy, matched with epilep-
sy group for their gestational week, and did not have
epilepsy and/or any other systemic disease. The ran-
domization in the control group was done by taking
pregnants from computer records who delivered on
Mondays and Fridays. The data of patients were
obtained from patient files and electronic records in
hospital archive. Cases with suspected epilepsy history
were excluded from the study. The demographical data
of patients such as age, gravida, parity and how many
years they have epilepsy, seizure numbers and times
during pregnancy, antiepileptic drugs AEDs used
before pregnancy and folic acid prophylaxis. Among

perinatal outcomes, delivery type, gestational weeks,
birth weights and 1st and 5th minute Apgar scores
were addressed as well as fetal malformations, abortus,
preterm labor, intrauterine growth retardation,
intrauterine death, early neonatal death and early
neonatal problems.

For statistical analysis, data was analyzed on SPSS
(Statistical Package for Social Sciences) for Windows
15.0 (SPSS, Inc., Chicago, IL, USA), Epi info and
Excel software. It was checked whether numerical data
was distributed in a normal way by Kolmogorov-
Smirnov test. Mann-Whitney U, Student t and chi-
square tests were used for statistical analysis of data
between two groups. Results were considered statisti-
cally significant when they are within 95% confidence
interval and when p<0.05.

Results
Forty-six patients diagnosed with epilepsy and pregnan-
cy, and 126 patients not having any systemic disease
that may complicate pregnancy were included into the
study. In the patient group, mean age was 27.5±5.6
years and mean epilepsy period was 3.58±2.21 years. It
was found out that only 26 of patients referred to a neu-
rologist or obstetrician before pregnancy, and rest of
them after pregnancy. It was learnt that 36 of epilepsy
patients received prophylactic folic acid replacement,
and 26 of these patients began folic acid treatment
before pregnancy (patients receiving consultancy), and
10 of them after pregnancy. It was found out that all of
the patients received AEDs, that 31 of them (67.4%)
received monotherapy and others (32.6%) received
polytheraphy. The most frequently used drug was car-
bamazepine (41.3%) (Table 1).

In the epilepsy group, 18 (39%) patients had seizure
during pregnancy. All of the patients who had seizure

Table 1. Distribution of anti-epileptic drugs used during pregnancy. 

Drug n % 

Carbamazepine 19 41.3

Sodium valproate 7 15.2

Oxcarbazepine 5 10.9

Levetiracetam 3 6.5

Carbamazepine + Sodium valproate 8 17.4

Carbamazepine + Levetiracetam 1 2.2

Oxcarbazepine + Sodium valproate 3 6.5
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during pregnancy were those who did not have consul-
tancy before pregnancy. During pregnancy, seizures
were mostly seen during the first trimester (50%) and
it was seen in the second trimester at the lowest rate
(Table 2).

Epileptic seizure was not observed during post-par-
tum early period in none of the pregnants followed up.
When demographic data of the epilepsy and control
groups are compared, it was found that age, gravida,
parity were significantly low and abortus was signifi-
cantly high in the epilepsy group compared to the con-
trol group (Table 3).

Hemorrhage and hypertensive disease development
during pregnancy were same in both group and the
rate of cesarean section was higher in control group
even though it was not significant. While cesarean
indications were fetal distress (50%), non-progressive
labor and cephalopelvic disproportion in the epilepsy
group, they were previous cesarean history (60%), fetal
distress and cephalopelvic disproportion in the control
group. There was no significant difference between
groups in terms of fetal weight, fetal height, 1st and 5th
minute Apgar scores while the prevalence rate of fetal
malformation during delivery was significantly high in
epilepsy group (Table 3).

Congenital malformation was observed in 5
(10.9%) newborns in the epileptic group, and in 4
(3.2%) newborns in the control group. There were 2
newborns with ventriculomegaly, 1 newborn with
hydrocephaly, 1 newborn with cleft lip-palate, and 1
newborn with cardiac anomaly in the epilepsy group
while there were 2 newborns with non-immune
hydrops, 1 newborn with skeletal dysplasia and 1 new-
born with gastroschisis in the control group. It was
found out that the patients having babies with anomaly
in the epileptic group did not receive folic acid replace-
ment. Malformations observed in this group and the
drugs they used are given in Table 4.

Discussion
Although the outcomes of more than 90% of

epileptic and pregnant cases are good, an increase in
maternal and fetal complications is observed in the
epileptic pregnants compared to the society.[4] Increase

Table 2. Characteristics of patients who had seizure during their
pregnancies (n=18).

n 

Gestational period
1st trimester 9
2nd trimester 4
3rd trimester 5

Seizure times
1 time 13
2 times 4
≥3 times 1 

Drugs used
Carbamazepine 7
Sodium valproate 3
Oxcarbazepine 1
Carbamazepine + Sodium valproate 6
Oxcarbazepine + Sodium valproate 1

Table 3. Demographic and clinical data of the groups.

Epilepsy group Control group p
(46) (126)

Age (year) 27.5±5.6 30±6.8 0.027

Gravida 2.52±1.55 3.61±2.54 <0.001

Parity 1.23±1.52 2.54±2.53 <0.001

Abortus 0.34±0.64 0.13±0.34 0.036

Gestational week 36.56±2.51 36.42±2.69 0.758

Cesarean section 17 (37%) 60 (47.6%) 0.213

Fetal weight (g) 2965,86±821,9 3028,04±417,28 0.625

Fetal height (cm) 48.4±3.5 47.9±3 0.494

APGAR 1 6.1±1.2 6.2±1.5 0.528

APGAR 5 8.0±1.1 8.3±0.9 0.182

Anomaly (rate) 5 (10.9%) 4 (3.2%) 0.045
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in epileptic seizures, AED use and maternal genes (that
may be associated with epilepsy) are the most promi-
nent potential factors for the occurrence of such com-
plications.

The factor which has an apparent association with
congenital malformations is the antiepileptic drugs used
in the treatment. Epileptic seizures showing a one-third
increase during pregnancy affects the health of mother
and fetus negatively. It is considered that AED is signif-
icant for the increase of seizures since plasma concentra-
tions decrease to sub-therapeutic levels due to low albu-
min concentration, increased body weight and total
body fluid, and increased drug clearance during preg-
nancy. It was reported that drug levels are at sub-thera-
peutic levels in almost all of the epileptic pregnants who
have an increase in seizure number.[5] Estrogen and
progesterone levels increasing during pregnancy also
may affect the occurrence and frequency of epileptic
attacks.[6] Epileptic seizures frequently appears during
the first trimester and it is considered that the condition
is caused by interrupting treatment by pregnants in
order to minimize the risks of AED on fetus. Özdemir
et al. found out that 58.4% of 65 epileptic pregnants had
epileptic attacks during their follow-up and these attacks
were mostly during the first trimester.[7] In another study
performed by Madazl› et al., it was reported that epilep-
tic attacks were seen mostly during the first trimester.[8]

In our study, it was observed that 39.1% of epileptic
pregnants had seizure and 50% of them were during the
first trimester. Antiepileptic drugs are one of the signif-
icant risk factors in epileptic patients. The risk for abor-
tus, low birth weight, growth retardation in motor and
mental functions, and congenital malformation is high
in the babies of mothers using these drugs compared to
those not using these drugs.[9,10] Nakane et al. found con-
genital malformation rate as 11.5% in those using AED
and as 2.3% in those not using AED and reported five
times higher increase. It was reported by Ergeneli et al.
that anomaly rate in epileptic pregnants was 5.09 times

higher than healthy pregnants.[11] In our study, congeni-
tal malformation was found in 10.9% of patients in the
epileptic group and in 3.2% of patients in the control
group. Although not as high as those published previ-
ously, anomaly rate in epileptic patients was found sig-
nificantly higher than the control group. Congenital
malformation risk increases in epileptic pregnants pro-
portional to antiepileptic drug number used (polythera-
py and monotherapy) and the increase in the dose.
Therefore, it is recommended to use AED during preg-
nancy at the lowest dose to control seizures and as
monotheraphy.[12,13] In our study, 3 of the pregnants
found to have anomaly received polytherapy, 2 of them
received monotheraphy consisting carbamazepine or
sodium valproate, 4 of these patients had seizure at least
once at the same time. Gestational category of classical
AEDs used (carbamazepine, phenobarbital, phenytoin,
valproic acid) is D in terms of their impacts; their fetal
teratogenic effects are recognized, but they are used
during pregnancy since their benefits are more than
their harms.[14] There are studies showing that valproic
acid and carbamazepine cause extremity anomalies (dis-
tal phalanx and nail hypoplasia), craniofacial anomalies
(cleft lip-palate), and increase in congenital cardiac dis-
eases.[15] On the other hand, it is considered that their
effects on carbamazepine teratogenicity and fetal neuro-
developmental processes are lower than other
antiepileptic drugs. Therefore, they are the antiepileptic
drugs used during pregnancy frequently.[16] In our case,
most of the patients had monotheraphy (67.4%) and
carbamazepine was the most frequent one among them.

It is a necessary coenzyme required for the develop-
ment of folates, erythrocytes and leucocytes. Dansky et
al. found blood and erythrocyte folate level lower in
women who delivered babies with anomaly compared
to those who delivered healthy babies.[17] It is reported
that neural tube defects are significantly high in
women who did not receive preconceptional folate
replacement, and using 4 mg folic acid before pregnan-
cy decrease the occurrence of neural tube defect about
50%.[18] In our study, preconceptional 26 patients
received folic acid replacement and ten patients began
treatment after pregnancy was detected. While
patients who were receiving the treatment of folic acid
replacement delivered healthy babies, it was found out
that none of the patients who delivered babies with
anomaly did not use folic acid.

It is reported that weight of newborns of epileptic
patients is lower than babies of healthy mothers. Hvas
et al. found that newborn weight of epileptic pregnants

Table 4. Malformations detected and drugs used in the epilepsy
group.

Malformations Drugs used 

Ventriculomegaly Carbamazepine

Ventriculomegaly Sodium valproate

Hydrocephaly Oxcarbazepine + Sodium valproate

Cleft lip-palate Carbamazepine + Sodium valproate

Cardiac anomaly Carbamazepine + Sodium valproate
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is 208 g lighter than newborns of control groups.[19] In
our study, mean weight of newborns of epileptic preg-
nants is low compared to those in control group; how-
ever, there is statistically no significant difference
between two groups. In the same way, the difference
between newborns of two groups was not significant in
terms of newborn height, and 1st and 5th minute
Apgar scores.

Hiilesmaa and Viinkainen found no apparent dif-
ference in gestational complications of epileptic
women, preeclampsia, preterm labor, and perinatal
death rate.[20] Similarly, gestational complications were
not found in none of the epileptic pregnants. Although
vaginal delivery is recommended to epileptic preg-
nants, seizures that may develop due to stress and
sleeplessness caused by delivery and uncertainty of
complications that may be seen in labor management
increase cesarean section rates in epileptic patients.
Özdemir et al. reported cesarean rate as 66.2% in
epileptic pregnants.[7] Hiilesma et al. found that there is
an increase in operative delivery rate in this group. In
our study, the cesarean rate was found as 56.5% in the
epilepsy group and as 71.4% in the control group, and
this difference was not statistically significant. It was
found out that cesarean rate is high in the control
group since 60% of the patients in this group had a
previous cesarean history.

Conclusion
Consequently, epileptic pregnants have their unique
risks. Preconceptional evaluation is quite significant
for epileptic pregnants. These patients should be rec-
ommended to have the lowest dose of monotherapy
and folate replacement treatment in their antiepileptic
drug treatments. Epileptic patients should be followed-
up closely and their treatments should be arranged
from the moment they plan to become pregnant. The
follow-up of these cases requires a team work consist-
ing of experienced obstetricians, and if possible, peri-
natologists and neurologists. It is possible to obtain
positive outcomes similar to general population by
appropriate approach and follow-up.

Conflicts of Interest: No conflicts declared.
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Introduction

Grand multiparity is defined as parity more than or
equal to five previous births. It has been described as an
independent risk factor for antepartum, intrapartum
and neonatal complications.[1,2] The more prevalent

pregnancy complications of grand multipara include
diabetes mellitus, hypertension disorders of pregnancy,
preterm labor, malpresentation, postpartum hemor-
rhage and perinatal mortality. In developed countries
grand multiparity is uncommon mostly due to socio-
cultural factors, wide spread practice of family plan-

Abstract

Objective: Our aim was to compare maternal obstetric, fetal and
neonatal outcomes between grand multipara and primipara
women.  
Methods: A retrospective case control study was conducted in
Gynecology and Obstetric Clinic of Izmir Atatürk Training and
Research Hospital between January 01, 2008 and January 01,
2010. Seventy-two grand multipara women were compared with
513 primipara women who delivered during the same period. The
data were obtained from the hospital medical records.
Antepartum, intrapartum and neonatal features were compared
between the two groups. 
Results: Grand multipara women were older, married earlier,
received lesser antenatal care, and had more stillbirth, twin and
preeclampsia history compared to the primipara. In the current
pregnancy, preeclampsia, post partum hemorrhage, fetal distress
were more encountered in the grand multipara women than primi-
para. The infants of the grand multipara had lower birth weight and
much more needs to have neonatal intensive care than primiparas’. 
Conclusion: Grand multiparity is found to be a risk factor only for
postpartum hemorrhage when confounding factors are eliminated. 
Key words: Grand multiparity, postpartum hemorrhage, antena-
tal care, pregnancy outcomes.
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Grandmultiparitenin maternal, obstetrik, fetal ve
neonatal sonuçlara etkisi
Amaç: Grandmultipar ve primipar kad›nlarda maternal obstetrik,
fetal ve neonatal sonuçlar›n karfl›laflt›r›lmas› amaçland›.
Yöntem: ‹zmir Atatürk E¤itim ve Araflt›rma Hastanesi, 1. Kad›n
Hastal›klar› ve Do¤um Klini¤inde 1 Ocak 2008 ile 1 Ocak 2010
tarihleri aras›nda geriye dönük olgu kontrol çal›flmas› düzenlendi.
Yetmifl iki grandmultipar kad›n ayn› tarihlerde do¤um yapan 513
primipar kad›n ile karfl›laflt›r›ld›. Veriler hastane kay›tlar›ndan elde
edildi. ‹ki grubun do¤um öncesi, do¤um ve yenido¤anla ilgili özel-
likleri karfl›laflt›r›ld›.
Bulgular: Grandmultipar kad›nlar primiparlar kad›nlara göre
daha yafll›, daha erken evlenmifl, gebelikte daha az bak›m alm›fl,
daha fazla ölü do¤um, ikiz gebelik ve preeklampsi öyküsüne sahip-
ti. Grandmultiparlar flimdiki gebeliklerinde primiparlardan daha
s›k preeklampsi, do¤um sonu kanama, fetal distres ile karfl› karfl›ya
kalmakta idi. Grandmultipar kad›nlar›n yenido¤an bebekleri prim-
iparlardan daha düflük do¤um kilolu ve daha fazla yenido¤an
yo¤un bak›m ihtiyac› göstermekteydi.   
Sonuç: Kafa kar›flt›r›c› faktörler ay›kland›¤›nda, grandmultiparite
sadece do¤um sonu kanama için risk faktörü olarak saptanm›flt›r.

Anahtar sözcükler: Grandmultiparite, do¤um sonu kanama,
do¤um öncesi bak›m, gebelik sonuçlar›.
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ning, and improved health services.[3,4] Some studies
stated that the prevalence of antepartum complications
in the grand multipara was not different from that of
other multiparas,[2,4] the others drew attention the rela-
tion between grand multiparity and low socioeconom-
ic conditions.[5]

The objective of this study was to compare the inci-
dence of antepartum, intrapartum and neonatal com-
plications between the grand multipara and primipara
women.

Methods
A retrospective study was conducted by examining the
records of pregnant women who gave birth in
Gynecology and Obstetric Clinic of Izmir Atatürk
Training and Research Hospital, between January 01,
2008 and January 01, 2010. The data was obtained
from the hospital medical records. During the study
period, the grand multipara delivering after 22 weeks
of gestation were included in the study. The control
group was composed of primipara women who attend-
ed and delivered during the same period. Age, mar-
riage age, and status of antenatal follow-up were
recorded as demographic data, and absence of health
insurance or existence of green health card was used as
low socioeconomical level indicator. 

Obstetric medical history including congenital
anomaly, in utero mort fetalis (IUMF), twin pregnan-
cy, preeclampsia, gestational diabetes, placenta previa
and family history including diabetes mellitus and
hypertension were enrolled. Antepartum complica-
tions including preeclampsia, gestational diabetes, ane-
mia, placenta previa, placental detachment, polyhy-
dramnios, oligohydramnios, IUMF, twin pregnancy
and intrapartum data including gestational age at birth,
labor induction, non-vertex presentation, preterm
labor, placenta accreta, primary cesarean section, fetal
distress, postpartum hemorrhage were enrolled.
Preeclampsia was diagnosed when a pregnant woman
develops high blood pressure (two separate readings
taken at least six hours apart of 140/90 or more) and
300 mg of protein in a 24-hour urine sample. Anemia
was defined as the hemoglobin level less than 10
mg/dL. However postpartum hemorrhage was defined
as the loss of 500 ml of blood or more within 24 h of
delivery, the subjective assessment records has been
reached retrospectively. Low birth weight is defined as
weight of less than 2500 g, irrespective of gestational
age. Fetal weight, 1st minute Apgar score, shoulder

dystocia, neonatal intensive care need, and intrauterine
growth restriction were recorded as neonatal data.

Statistical analysis was carried out using SPSS 11.0
for Windows (SPSS Inc., Chicago, IL, USA) statistical
software. Categorical variables were described using
frequency distribution and compared by chi-square
and Fisher’s exact test. For continuous variables,
descriptive statistics were calculated and reported as
mean±standard deviation. Student-t was used to com-
pare mean scores of continuous variables between two
groups. A p value of less than 0.05 was considered sta-
tistically significant. Adjusted odds ratios (AOR) and
95% confidence intervals (CI) were computed by logis-
tic regression for the risk of the following outcomes of
interest: (a) preeclampsia, (b) fetal distress, (c) postpar-
tum hemorrhage, (d) low birth weight, and (e) neona-
tal intensive care need. Potential confounders were
included in the full model if they were risk factors for
outcomes of interest. These covariates included grand
multiparity, age, absent of antenatal care, and absent of
health insurance.

Results
There were 7055 births in Gynecology and Obstetric
Clinic of ‹zmir Atatürk Training and Research
Hospital during the study period. Seventy two of them
were grand multipara and 513 of them were primipara
(second gravidas with previous one delivery) women.

The comparison of demographic data, medical and
family history between the grand multipara and primi-
para women are summarized (Table 1). The grand
multipara women were older and married earlier than
primipara. Lack of antenatal care and absence of health
insurance were more prevalent in the grand multipara
than primipara. The grand multipara cases had more
prevalent history of stillbirth, twin pregnancy and
preeclampsia than primipara cases. 

Antenatal, intrapartum and neonatal complications
of the grand multipara and primipara women are com-
pared (Table 2). In the current pregnancy, preeclamp-
sia, postpartum hemorrhage and fetal distress occurred
much more in the grand multipara than primipara.
The infants of the grand multipara cases had lower
birth weight than ones’ delivered by primipara cases.
Additionally the necessity to neonatal intensive care
need was more prevalent in the infants of grand multi-
para than primipara. No maternal and fetal deaths were
recorded in the study and control groups. 
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The covariates included grand multiparity, age, lack
of antenatal care, and absent of health insurance for
outcomes of interest were summarized (Table 3). After
controlling for age, lack of antenatal care and absence
of health insurance, the grand multiparity is associated
with an increased risk of postpartum hemorrhage. 

Discussion
Izmir Atatürk Training and Research Hospital is one
of the tertiary care centers in the third biggest city of
Turkey. The population of the study consisted of dif-
ferent ethnic identities and nearly all of them were
Muslims. The prevalence of the grand multiparity was
found 1.02%. The overall incidence of grand multipar-
ity ranged from 0.6 to 30% with higher rates in
Muslim countries where is of large family norm and
poor acceptance of family planning methods.[6]

In our study, the grand multipara women were
older than primipara. The prevalence of complications
associated with grand multiparity including malpresen-
tation, placenta previa, postpartum hemorrhage, and
preeclampsia were known to increase with maternal
age.[6-8] Maternal age seem to effect as confounding fac-
tor on the association between grand multiparity and

adverse maternal outcome. The study from Utah noted
that, in young women, grand multiparity was not an
independent risk factor for most adverse intrapartal
and newborn complications but decrease risk for many
complications.[9] Grand multipara women married ear-
lier, associated with social and economic conditions of
the population, than primipara women. 

The association between grand multiparity and
pregnancy outcomes has been studied in different set-
ting of economic, literacy, ethnic, religious, cultural
and social backgrounds and quality of obstetric servic-
es.[10] Absence of health insurance or existence of green
health card was used as low socioeconomical level indi-
cator. Many trials noted that low socioeconomic con-
ditions was associated to grand multiparity.[5,11] Grand
multipara women were taken lesser antenatal care than
primipara; it may also be related to low socioeconomic
status. Grand multipara women would not take advan-
tage of antenatal care because they take pregnancy for
granted and this condition puts them at higher risks of
obstetric complications.[12] Lack of antenatal care is
reported in most of the studies on the association
between grand multiparity and pregnancy outcomes,
and it was explained by the observation that grand mul-
tipara women who have had no problems in previous

Table 1. Characteristics of primipara and grand multipara women.

Primipara Grand multipara P value

Demographic data

Mean±SD Mean±SD

Age 27.74±4.83 35.67±2.93 <0.001*

Marriage age 20.56±3.63 13.31±3.68 <0.001*

Number (Percent) Number (Percent)

Lack of antenatal care 87 (17.0%) 23 (31.9%) 0.002†

Absence of health insurance 96 (18.7%) 29 (36.7%) <0.001†

Medical History

Congenital anomaly 5 (1.0%) 2 (2.8%) 0.209‡

Stillbirth 11 (2.1%) 13 (18.1%) <0.001†

Twin pregnancy 4 (0.8%) 3 (4.2%) 0.043‡

Preeclampsia 31 (6.0%) 11(15.3%) 0.004‡

Gestational diabetes 20 (3.9%) 5 (6.9%) 0.218†

Placenta previa 7 (1.4%) 2 (2.8%) 0.306‡

Family history

Diabetes mellitus 72 (14.0%) 9 (12.5%) 0.724†

Hypertension 71 (13.8%) 6 (8.3%) 0.421†

*Student-t test; †Chi-square test; ‡Fischer’s exact test
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pregnancies often delay seeking medical care. Further,
women in this category find it difficult to attend clinics
due to the time constraints imposed by their large
demanding families.[3,12]

In our study, stillbirth and IUMF rates were signif-
icantly higher in grand multipara women both in their
medical history and in current pregnancies. Most of
the studies, like ours, noted that stillbirth was more
common in grand multipara, associated to socioeco-
nomic status and less antenatal care and squalid-
ness.[1,3,5,6,9,13,14] On the other hand, some of the authors

found no difference in stillbirth rates between grand
multipara women and lower parity groups.[4,6]

This study showed that the incidence of gestational
diabetes was more common in grand multipara
women, but the difference was not significant statisti-
cally. Most of the investigations revealed that gesta-
tional diabetes and macrosomia were more common in
the grand multipara women especially related to
maternal age.[6,14] It was suggested that the incidence of
low birth weight babies were seen to be higher in the
second gravidas than in the grand multiparas.[15] In our

Table 2. Antepartum, intrapartum and neonatal complications of primipara and grand multipara wo-
men.

*Chi-square test; †Fischer’s exact test; ‡Student-t test

Primipara Grand multipara P value

Antepartum Number (Percent) Number (Percent)

Preeclampsia 29 (5.7%) 15 (20.8%) <0.001*

Gestational diabetes 20 (3.9%) 5 (6.9%) 0.218†

Anemia 215 (41.9%) 37 (46.8%) 0.410*

Placenta previa 7 (1.4%) 2 (2.8%) 0.306†

Placental detachment 12 (2.3%) 1 (1.4%) 1.000†

Polyhydramnios 6 (1.2%) - 1.000†

Oligohydramnios 10 (1.9%) 4 (5.1%) 0.103†

Stillbirth 8 (1.6%) 3 (4.1%) 0.147†

Twin pregnancy 6 (1.2%) 1 (1.3%) 1.000†

Intrapartum
Mean±SD Mean±SD

Gestational age at birth 38.52±2.29 38.42±2.92 0.776‡

Number (Percent) Number (Percent)

Labor induction 97 (18.9%) 11 (15.3%) 0.457*

Non-vertex presentation 26 (5.1%) 8 (10.1%) 0.112†

Preterm labor 75 (14.6%) 6 (8.3%) 0.148*

Placenta accrete 4 (0.8%) - 1.000†

Primer cesarean section 282 (55.0%) 42 (53.2%) 0.764*

Fetal distress 21 (4.2%) 8 (11.4%) 0.017†

Postpartum hemorrhage 6 (1.2%) 5 (6.9%) 0.006†

Neonatal
Mean±SD Mean±SD

Fetal weight 3237.37±625.17 3057.11±768.42 0.050‡

Apgar score 8.33±1.61 8.03±2.06 0.140‡

Number (Percent) Number (Percent)

Shoulder dystocia 5 (1.0%) - 1.000†

Neonatal intensive care need 37 (7.3%) 11 (14.5%) 0.035*

Macrosomia 26 (5.1%) 5 (6.6%) 0.584†

Meconium aspiration 25 (5.0%) 3 (3.9%) 1.000†

Intrauterine growth restriction 29 (5.7%) 2 (2.6%) 0.410†



study, low birth weight babies were more prevalent in
grand multipara, but the difference was not found sta-
tistically significant after the impacts of factors such as
age, absence of antenatal care, and low socioeconomi-
cal conditions are ruled out. Preeclampsia, postpartum
hemorrhage and fetal distress were more common in
grand multipara cases than primipara cases.
Preeclampsia was seen in both obstetric medical histo-
ries and current pregnancies of grand multipara cases.
This shows the importance of antenatal care.

Concerning hypertensive disorders of pregnancy, a
tendency toward a higher rate of pregnancy induced
hypertension was observed, but chronic hypertension
and preeclampsia rates were comparable in accordance
with previous studies that also did not ignore the age
factor.[12,16] The study performed in a socioeconomical-
ly stable community with free access to medical care
revealed that mean diastolic blood pressure was slight-

ly elevated among the grand multipara women than the
control group.[13] We observed that preeclampsia was
more prevalent in both obstetric medical history and
current pregnancies of the grand multipara women.
However, there was no effect of grand multiparity on
preeclampsia after ruling out the impacts of the factors
such as age, absence of antenatal care, and low socioe-
conomical level. 

Postpartum hemorrhage takes part in literature as a
very common complication among grand multipara
women[3,6,14,15] and grand multiparity is the predominant
risk factor for postpartum hemorrhage.[6,15] In our
study, grand multiparity was found as an independent
risk factor for postpartum hemorrhage. The infants of
our grand multipara women have had lower birth
weight. Additionally, fetal distress was significantly
more common in grand multipara women and much
more needs to have neonatal intensive care were found
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Table 3. The covariates included grand multiparity, age, absent of antenatal care, and absent of health
insurance for outcomes of interest.

Variables Odds ratio Confidence interval 95% P value

Preeclampsia

Grand multiparity 1.25 0.53-2.96 0.613

Lack of antenatal care 2.23 1.10-4.62 0.028

Age 1.16 1.10-1.24 <0.001

Absent of health insurance 1.08 0.51-2.33 0.837

Fetal distress

Grand multiparity 1.42 0.49-4.13 0.521

Lack of antenatal care 1.51 0.63-3.64 0.357

Age 1.08 1.01-1.17 0.031

Absent of health insurance 1.19 0.49-2.89 0.696

Postpartum hemorrhage

Grand multiparity 7.29 1.47-36.27 0.015

Lack of antenatal care 0.70 0.14-3.44 0.659

Age 0.99 0.87-1.12 0.859

Absent of health insurance 0.97 0.24-3.97 0.968

Low birth weight

Grand multiparity 1.72 0.68-4.34 0.253

Lack of antenatal care 1.27 0.64-2.49 0.495

Age 0.97 0.91-1.03 0.263

Absent of health insurance 1.50 0.79-2.85 0.214

Neonatal intensive care need

Grand multiparity 2.13 0.84-5.38 0.110

Lack of antenatal care 1.40 0.69-2.87 0.346

Age 0.99 0.93-1.05 0.737

Absent of health insurance 1.11 0.54-2.28 0.770



in the grand multipara women than primipara. Most of
the published papers addressed the greater risk of
intensive care need in the babies of grand multipara
women.[6] Grand multiparity was reported to be associ-
ated with a higher risk of cesarean section rate.[17] The
rate of cesarean section was found as high in both
groups. The reason of high cesarean section rate in our
hospital might be related with being a tertiary and
referral hospital. In our country grand multipara
women mostly have illiteracy, squalidness, nutrition
disorder depends on low socioeconomic conditions,
and unfortunately they cannot find chance to take opti-
mal antenatal care. This study, performed in the city
where grand multiparity is less prevalent, the rates of
preeclampsia, fetal distress, postpartum hemorrhage,
low birth weight and neonatal intensive care need seem
to be higher incidence in the grand multipara, but
according to logistic regression analysis, grand multi-
parity is a risk factor only for postpartum hemorrhage. 

Conclusion
The newer publications from developed countries
reported better obstetric outcomes associated with
grand multiparity. Most of the adverse outcomes that
have been associated with grand multiparity may actu-
ally be confounded by advanced age, less antenatal care
and low socioeconomic level. When confounding fac-
tors are eliminated, grand multiparity is seemed the
risk factor for only postpartum hemorrhage. 

Conflicts of Interest: No conflicts declared.
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The efficacy, safety and cost analysis of 
misoprostol in the termination of second 

trimester pregnancies  
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Abstract

Objective: The aim of the study was to evaluate the efficacy, safe-
ty, cost analysis and complications of the misoprostol protocol of
our clinic (using intravaginal misoprostol after using oral miso-
prostol) in the second trimester termination of pregnancy. 
Methods: The study was designed in Gynecology & Obstetrics
Clinic of Süleymaniye Maternity Training and Research Hospital,
Istanbul between January 2010 and July 2011. Eighty patients, of
whose pregnancies were terminated at 14-28 weeks of gestation,
were retrospectively analyzed. The patients were separated into two
groups as with and without a history of previous cesarean section.
200 mcg misoprostol was applied vaginally to the group without a
history of previous cesarean section, and then 4 doses of 400 mcg
misoprostol was applied orally every 4 hours. Patients with a prior
cesarean delivery were administered 200 mcg misoprostol vaginally,
and 200 mcg misoprostol was applied every 4 hours orally. Findings
of the cases at 24th and 48th hours were recorded. The method was
considered to fail in cases that birth does not happen after 48 hours.
Results: Delivery/abortion was carried out in 85%of patients (68
cases) during the first 48 hours. The number of patients, who gave
birth in the first 24 hours, was 43. The success rate in the first 24
hours was 53.75%. Ten out of 13 patients with a history of previ-
ous cesarean section had abortion in the first 48 hours. The suc-
cess rate in the first 48 hours was 76.9%. Only 3 cases (3.75%) had
fever and one case (1.25%) had cervical laceration.
Conclusion: Our study shows that our misoprostol protocol
which we used in the second trimester termination of pregnancy is
safe, effective and acceptable in terms of cost. However, there is no
consensus yet about the dose and the most effective application
method of misoprostol. 
Key words: The termination of the second trimester pregnancies,
misoprostol, efficacy, safety, cost analysis.
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‹kinci trimester gebelik sonland›rmalar›nda 
misoprostolün etkinli¤inin, güvenilirli¤inin ve
maliyetinin de¤erlendirilmesi  
Amaç: Klini¤imizde ikinci trimester gebelik sonland›r›lmas›nda
kullan›lan misoprostol protokolünü (intravaginal misoprostol uy-
gulanmas›n› takiben oral yolla misoprostol verilmesi) etkinlik, gü-
venilirlik, maliyet ve komplikasyonlar› aç›s›ndan araflt›rmakt›r.
Yöntem: Çal›flma Ocak 2010 - Temmuz 2011 tarihleri aras›ndan
Süleymaniye E¤itim ve Araflt›rma Hastanesi Kad›n Hastal›klar› ve
Do¤um Klini¤inde t›bb› nedenlerle 14-28. gebelik haftalar›nda
gebeli¤i sonland›r›lm›fl olan toplam 80 olgu retrospektif incelendi.
Olgular geçirilmifl sezaryen öyküsü olanlar ve olmayanlar olarak
iki gruba ayr›ld›. Geçirilmifl sezaryen öyküsü olmayan gruba vagi-
nal yolla uygulanan 200 mcg misoprostolün ard›ndan 4 saat ara ile
4 doz 400 mcg misoprostol per oral verildi. Geçirilmifl sezaryen
öyküsü olan olgulara ise vaginal uygulanan 200 mcg misoprosto-
lün ard›ndan 4 saat ara ile 200 mcg misoprostol per oral verildi.
Olgular›n 24. ve 48. saatteki bulgular› kaydedildi. 48 saat sonras›n-
da abortus/do¤um gerçekleflmeyen olgularda yöntem baflar›s›z ka-
bul edildi. 
Bulgular: Olgular›n %85’inde (68 olgu) ilk 48 saatte abortus/do-
¤um gerçekleflti. ‹lk 24 saatte abortus/do¤um yapan olgu say›s› 43
olup, 24 saatteki baflar› oran› %53.75 idi. Geçirilmifl sezaryen öy-
küsü olan 13 olgudan 10’unda ilk 48 saatte abortus gerçekleflmifl
olup, baflar› oran› %76.9 olarak bulundu. Komplikasyonlar ince-
lendi¤inde, sadece 3 olguda (%3.75) atefl ve 1 olguda (%1.25) ser-
vikste laserasyon tespit edildi. 
Sonuç: Çal›flmam›z; klini¤imizde 2. trimester gebelik sonland›r›l-
mas›nda kullan›lan misoprostol protokolünün etkili, güvenilir ve
maliyeti aç›s›ndan kabul edilebilir oldu¤unu göstermektedir. An-
cak misoprostol için en etkin uygulama fleklinin ve dozunun ne ol-
mas› gerekti¤i konusunda henüz bir fikir birli¤ine var›lamam›flt›r.
Anahtar sözcükler: ‹kinci trimester gebelik sonland›rmas›, mi-
soprostol, etkinlik, güvenilirlik, maliyet.
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Introduction

It may be necessary to terminate pregnancy due to
maternal and fetal reasons. Manual vacuum aspiration
is the most frequently used method for terminating
first trimester pregnancies in many countries in terms
of cot, time and ease of implementation. Cervical
dilatation applied before manual vacuum aspiration is
the most significant step of this intervention.[1] In case
of mechanical dilatation of cervix, uterus perforation is
the most frequently seen complication. Other compli-
cations seen as a result of unfavorable cervical dilata-
tion are cervical laceration, cervical rupture, incom-
plete discharge, infection and excessive bleeding.
Therefore, in order to avoid complications that may be
created by mechanical dilatation of cervix, agents pro-
viding cervical ripening should be used before the dis-
charge of uterus. In this way, the risks of cervical dam-
age and uterine perforation can be reduced.[2,3]

Surgical operations can be used for terminating sec-
ond trimester pregnancies. However, fetal-placental
units being more developed at second trimester preg-
nancies, increased uterine blood flow and the presence
of unfavorable cervix make the operation complicated
and a special expertise is required. Therefore, together
with the use of prostaglandins in 1970s, medical meth-
ods are preferred for terminating second trimester
pregnancies instead of surgical methods today.
Prostaglandin E (PGE1 and PGE2) and F (PGF2)
series have potent uterotonic effects. Misoprostol is the
most frequently used prostaglandin in Turkey.
Misoprostol is the analog of synthetic PGE1 (15-
deoxy-16- hydroxyl-16-methyl) which is used in peptic
ulcer treatment. No special condition is required for
preservation; it can be kept at room temperature for
years. It is successfully used through many methods
such as oral, rectal, intravaginal, intracervical, sublin-
gual and buccal. It is easy to apply; it is cheap and eas-
ily supplied. Due to its uterus contracting and cervix
ripening effects, it is used at labor induction, cervix
ripening, and postpartum bleeding control.[4]

The aim of our study is to evaluate the use of oral
misoprostol for terminating second trimester pregnan-
cy after administering 200 mcg vaginal misoprostol
(PGE1) in terms of efficacy, safety, cost analysis and
complications.

Method
In the study, 80 cases, of whose pregnancies were termi-
nated at 14-28 weeks of gestation for medical reasons at
Gynecology & Obstetrics Clinic of Süleymaniye
Maternity Training and Research Hospital, Istanbul
between January 2010 and July 2011, were retrospective-
ly analyzed. The pregnants were analyzed for their iden-
tities, ages, gestational weeks, pregnancies and delivery
numbers, abortion numbers, gestational termination
indications, Bishop scores, presence of additional dis-
eases, doses of applied misoprostol, induction-
abortion/delivery interval (induction-abortion/delivery
interval represents the period of time passed from the
time when first misoprostol dose is administered to the
time when abortion/delivery occurs), whether additional
induction is initiated or not, birth weights, requirement
of curettage, and complications (diarrhea, vomiting,
headache, fatigue, breast tenderness, fever, cervical lacer-
ation, and uterine rupture) by taking patient files into
consideration. Vaginal palpation was done when patients
were on lithotomy position, and it was found that Bishop
score of all of them was below 3. In all cases, 200 mcg
misoprostol was put into posterior vaginal fornix as dry.
400 mcg misoprostol was applied orally every 4 hours to
patients without a history of previous cesarean section,
and 200 mcg misoprostol was applied orally every 4
hours to patients with a history of previous cesarean sec-
tion. Maximum 8 doses of misoprostol were applied to
both groups. The conditions of the cases at the end of
24th and 48th hours were evaluated. In cases whose preg-
nancies were not terminated at the end of 48th hour, the
method was considered to be failed, and intracervical bal-
loon method was tried. When calculating drug costs,
misoprostol (Cytotec) 200 mcg 28 tablets preparation
was taken into account (Cytotec - 28 tablets cost 12.58
TL = 5.46 Euro). Cost calculation was done according to
misoprostol dose used (1 tablet misoprostol costs 0.45
TL = 0.19 Euro) (1 Euro was accepted as 2.3 TL).

When evaluating findings obtained in the study,
SPSS (Statistical Package Social Sciences) for Windows
16.0 (SPSS Inc., Chicago, IL, USA) software was used
for statistical analyses. Descriptive statistical methods
(mean, standard deviation) were used for evaluating study
data. Mann-Whitney U test was used for comparison of
parameters not displaying normal distribution in two
groups. Results were evaluated within 95% confidence
interval and at significancy level of p<0.05.
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Results
Mean age of the cases was 28±7 (distribution: 16 and
47).

Pregnancy termination weeks varied between 14
and 28 weeks of gestation, and the mean week was
found as 21± 4. Mean birth weight was 462±30 g, and
median value was found as 415.

While mean gravida of the cases was 2.55±2, medi-
an value was 2. When gravida data was evaluated, it was
seen that the gravida of 38.8% of the cases was 1, it was
2 in 23.8% of the cases, and it was 3 and above in
37.4% of the cases (Table 1).

Mean parity of the cases was 1.08±1.7 and the
median value was 1. According to parity distribution
data, it was seen that 46.2% of the cases were nullipara,
33.8% of the cases were primipara, and 20% of the
cases were multipara.

The abortion/delivery interval of the cases varied
between 1 and 125 hours; mean interval was 28±25
hours and median value was 22 hours. The
abortion/delivery interval in multipara cases varied
between 1 and 93 hours; mean interval was 22.6±22.5
hours, and the median value was found as 13.5 hours. 

The abortion/delivery interval in nullipara cases
varied between 6 and 125 hours; mean interval was
31.9±24.2 hours, and the median value was found as 26

hours. The period of time beginning from the moment
when the drug administration was initiated up to the
delivery time was statistically and significantly higher
in nullipara cases than multipara cases (p<0.05). This
period of time in cases with a history of previous
cesarean section was between 4 and 105 hours; the
mean was 31±30 hours, and median value was found as
17 hours.

When indications of terminating second trimester
pregnancies are analyzed, it was found out that 30% of
the cases were intrauterine fetal death. 70% of the
cases were terminated due to fetal anomalies (10% tri-
somy 21, 11.2% Arnold-Chiari malformation, 7.5%
anencephaly, 6.2% severe hydrocephaly, 3.7% spina
bifida, and 25.5% other reasons). 

When dose amounts applied were evaluated, maxi-
mum dose was 8 in 13 cases with a history of previous
cesarean section; the mean dose was 5±2 (1000±400
mcg) and median value was 4 doses (800 mcg). In cases
without a history of previous cesarean section, minimum
and maximum doses were 1 and 8, respectively; mean
dose was 2.9±1.5 (1160±600 mcg), and median value was
2 doses (800 mcg). When we distinguished the cases a
history of previous cesarean section as nullipara and
multipara; dose numbers in 37 nullipara cases was mini-
mum 1 and maximum 8, mean dose was 3.3±3 and medi-
an value was 4. The dose numbers in 30 multipara cases
was minimum 1 and maximum 6, mean dose was
2.5±1.5, and median value was 2. The dose applied to
nullipara cases was statistically and significantly higher
then the dose applied to multipara cases (p<0.05).

In patients with a history of previous cesarean sec-
tion, mean drug cost was found as 2.25±1.35 TL
(0.9±0.58 Euro), and as 1.30±0.67 TL (0.56±0.3 Euro)
in cases without a history of previous cesarean section
(Table 2).

The drug cost in nullipara cases without a history of
previous cesarean section was found as 1.48±1.35 TL

Table 1. Demographic characteristics of the cases.  

Demographic characteristics of the cases

Age 28±7
Gravidity 2.55±2
Parity 1.08±0.7
The gestational week of termination 21±4
The birth weight 462±30

Table 2. Evaluation of the cases for dose and cost of misoprostol. 

The dosage of misoprostol Cost of the drug

Cases with cesarean-section 1000±400 mcg 2.25±1.35 TL
0.9±0.58 Euro

Cases without cesarean-section 1160±600 mcg 1.30±0.67 TL
0.56±0.3 Euro
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(0.64±0.58 Euro) while it was found as 3.75 TL±0.67
TL (1.63±0.3 Euro) in multipara cases. There was sta-
tistically significant difference both between patients
with and without a history of previous cesarean section,
and between nullipara and multipara cases (p<0.05).

In terms of complications, it was observed that
major complication developed in totally 4 cases.
Cervical laceration was seen in one case (1.25%) and
fever in 3 cases (3.75%). Oxytocin infusion was applied
to 10 cases (12.5%) as an additional medical treatment.
Curettage was applied to 66 cases (82.5%) after abor-
tion/delivery. For the cases in which the method was
considered to be failed (cases without abortion/delivery
at 48th hour), intracervical balloon was applied to 12
cases and they were delivered. Three of these cases
(25%) had a history of previous cesarean section.

In 85% of the cases (68 cases), abortion/delivery
was carried out within 48 hours. The number of the
cases who had abortion/delivery within first 24 hours
was 43, and the success rate within first 24 hours was
53.75%. In 10 out of 13 cases with a history of previ-
ous cesarean section, abortion/delivery was carried out
within first 48 hours, and the success rate was found as
76.9%.

Discussion
Today, antenatal diagnosis of dead fetus and fetal mal-
formation increases by the use of perinatal ultrasonog-
raphy and serum screening tests. Induction is required
to terminate 15% of all pregnancies. Therefore,
prostaglandin use increases gradually. Pregnancy ter-
minations by using prostaglandins and analogs are the
alternatives for surgical termination procedures.
Misoprostol use for terminating second trimester preg-
nancy has gained significance since it is easy to use, has
low cost, yields rapid outcomes and reliable.[5] Due to
the fact that misoprostol was not licensed for cervical
ripening although it is a cheap and easily preserved
agent, its use is limited. Yet, its use at low doses con-
tinues in the whole world. In the current literature, it
is reported that misoprostol which is prostaglandin E1
analog can be used for labor induction in the presence
of unfavorable cervix.[6,7] However, there is no consen-
sus yet about the dose and the most effective and reli-
able application method of misoprostol.[7,8]

In our study, it was found that that abortion/deliv-
ery was carried out in 68 out of 80 cases (85%) by
misoprostol within first 48 hours. Bugallo et al. report-

ed 89% complete abortion rates within first 48 hours
in the pregnancies up to 22 weeks of gestation.[9]

Özdemir et al. reported 91% success rate within first
48 hours for terminating second trimester pregnancies
including 123 cases by using misoprostol.[10]

Özturka et al. compared sublingual, vaginal and
oral misoprostol use for terminating second trimester
pregnancies in their studies and reported that they
administered 100 mcg misoprostol through posterior
vaginal fornix in 30 cases in the oral group, and then
100 mcg misoprostol orally every 2 hours. If abortion
was not carried out in the cases within 24 hours, same
doses were repeated and their conditions at the end of
48th hour were evaluated. The success rate at the first
24 hours was reported as 83% while it was reported as
90% at the first 48 hours.[11] In our study, the success
rate at the first 24 hours was reported as 53% while it
was reported as 85% at the first 48 hours. We consid-
ered that the lower success rates at first 24 and 48
hours in our study were caused by the long repeat
intervals of misoprostol doses (4 hours).

Placenta retention or incomplete abortion is con-
sidered to be a significant problem after medical abor-
tion at second trimester, and surgical intervention is
required. In the first studies where misoprostol was
used for that purpose, it was reported that curettage
had to be applied to 80% of cases or more.[12,13] In the
following studies, it was shown that the rate was
decreased to 5% and below.[14,15] As gestational age
increases, complete abortion rate also increases and
curettage after abortion is not required.[16] In our study,
curettage procedure was applied to 66 out of 80 cases
(82%) after abortion/delivery. The high rate of curet-
tage after abortion/delivery is caused by the practice of
the routine cavity control since it is a routine protocol
in our clinic (in order to prevent placenta retention).

Fever, nausea, vomiting and diarrhea are the
adverse effects that may arise due to misoprostol
administration. Shetty et al. reported that they
observed nausea and vomiting in 27% of the misopros-
tol patients.[17] In the study performed by Tang et al.,
the most prominent adverse effects were diarrhea
(94%) and fever (77%) in the patients who were
administered misoprostol sublingually. In our study,
there was only fever above 38°C in just 3 cases (4%).

Today, due to increasing cesarean rates, history of
previous cesarean section has been seen more fre-
quently in patients who are planned to terminate sec-
ond trimester pregnancy. Uterus rupture caused by



misoprostol use for terminating second trimester preg-
nancy with a history of previous cesarean section raises
concerns about the use of the drug.[18] Although there
are publications reporting that misoprostol can be safe-
ly used in cases with transverse section of uterus inferi-
or segment for terminating second trimester pregnan-
cy,[19] the real incidence of uterus rupture risk is not
known. It is reported that misoprostol use in the pres-
ence of a history of previous cesarean section is not
contraindicated; however, it should be paid attention
since rupture risk is high in these patients.[18,20] In a
study performed in Egypt, totally 4 doses of 200 mcg
misoprostol at every 4 hours were applied for pregnan-
cy termination in 50 patients with uterine scar associ-
ated with cesarean history at 16-26 weeks of gestation.
The success rate was 90%, and no uterine rupture was
found.[21] In our study, there was uterine scar associated
with cesarean history in 13 cases. While our success
rate was 77% within first 48 hours, intracervical bal-
loon was applied in 3 cases in addition to misoprostol.
While we had limited number of cases with a history of
previous cesarean section, we met uterine rupture in no
case. Cervical laceration in one case was repaired pri-
marily.

When misoprostol administration methods were
evaluated, it was found out that sublingual misoprostol
was the method with the highest bioavailability.[22]

Sublingual administration was compared to oral
administration in a prospective and randomized study.
According to this study, success rates within first 24
hours were 91% in sublingual group while it was 85%
in oral group.[23] Even though adverse affects were sim-
ilar in both groups, the rate of fever was higher in sub-
lingual group.[23] In the studies performed, it was found
out that rectal administration had the lowest uterine
tonus and provided the lowest drug level; on the other
hand, vaginal administration was found as the most
successful method for terminating second trimester
pregnancy with the lowest adverse effect potential.[24] In
our study, induction was carried out by oral misopros-
tol administration at repeating doses following the
intravaginal misoprostol administration, as a routine
protocol of our clinic.

In our study, abortion/delivery interval in nullipara
cases was found to be statistically and significantly long
compared to multipara cases (p<0.05). The dose of
misoprostol used was found to be statistically and sig-
nificantly high compared to multipara cases (p<0.05).
Our outcomes match up with the literature.[24,25] We

attribute this difference between two groups to
changes in the compliance of cervix in nullipara and
multipara cases.

When drug costs used in the cases of our study were
evaluated, it was found out that drug cost of the cases
with a history of previous cesarean section was higher
than those without history of previous cesarean sec-
tion. We attributed this condition to abortion/delivery
interval being longer and the dose of drugs used being
higher in the group with a history of previous cesarean
section. Also, for same reasons, when nullipara and
multipara cases in the sub-group without a history of
previous cesarean section were compared, it was found
that drug costs were higher in the nullipara group. In
addition to the data calculated per drug used, elonga-
tion of the hospitalization of patients using repeating
doses of drug will cause total cost to increase.

Conclusion
Consequently, our study shows that misoprostol proto-
col being used in our hospital for terminating second
trimester pregnancies is effective, reliable and accept-
able in terms of cost despite its disadvantages such as
having limited number of cases and being retrospec-
tive. However, there is no consensus yet about the dose
and the most effective and reliable application method
of misoprostol. More comprehensive, prospective, ran-
domized and controlled studies are required on this
issue.
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Cervical lymphangioma: a case report
Resul Ar›soy, Emre Erdo¤du, Oya Pekin, Elif Demirci, Erbil Çakar, Semih Tu¤rul       

Ministry of Health Zeynep Kamil Maternity and Childens’ Diseases Training and Research Hospital, Istanbul, Turkey

Introduction
Cystic lymphangiomas are benign congenital lesions
and they are the result of the non-existence of lym-
phatic canal system development or the existence of
obstruction development. They are frequently located
on neck, axilla, mediastinum, anterior abdominal wall
and limbs. They may be with other structural and
chromosomal anomalies as well as being isolated.
Cystic lymphangiomas generally have a rapid growth
pattern and they may perform local invasion and com-
pression onto the tissue below. Also, intrauterine
regression may be seen in 10-15% of cystic lymphan-
gioma cases.[1-3]

It has been aimed to discuss the presentation and
management of fetal cervical lymphangioma case
which was prenatally diagnosed.  

Case Report
A 22-year-old pregnant woman, gravida 1, parity 0,
pregnant was referred to our clinic due to high risk
detected during the second trimester screening test at 21
weeks of gestation. In the evaluation of fetus, a septate
cystic mass that was measured as 37x34 cm and located
in the left side of the neck was observed ultrasonograph-
ically (Figs. 1 and 2). No blood flow was observed dur-
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Abstract
Objective: We aimed to discuss the management of a cervical
lymphangioma case which was prenatally diagnosed. 

Case: A 22-year-old pregnant woman, gravida 1, parity 0, preg-
nant was referred to our clinic due to high risk detected during the
second trimester screening tests. In the evaluation of fetus, a sep-
tate cystic mass that was measured as 37x34 cm and located in the
left side of the neck was observed ultrasonographically. When per-
formed Doppler ultrasonography to cystic mass, no blood flow
was monitored. Other system examinations showed no additional
anomalies. The cystic mass has grown up in the follow up of the
fetus whose karyotype analysis was normal. The diagnosis of lym-
phangioma was confirmed pathologically after the postpartum
excision of the cystic mass.

Conclusion: The presence of other anomalies should be investi-
gated and karyotype analysis should be performed for the manage-
ment of the cases of cervical lymphangioma. In isolated cases of
cervical lymphangioma, the prognosis is good.

Key words: Lymphangioma, prenatal diagnosis, management.

Servikal lenfanjiyom: Olgu sunumu 
Amaç: Prenatal tan› alm›fl fetal servikal lenfanjiyom olgusunun yö-
netiminin tart›fl›lmas› amaçlanm›flt›r. 

Olgu: Yirmi iki yafl›nda, gravida 1, parite 0 olan gebe 21. gebelik
haftas›nda ikinci trimester tarama testinde yüksek risk saptanmas›
nedeniyle klini¤imize baflvurdu. Fetusun ultrasonografi muayene-
sinde ensesinin sol taraf›nda lokalize 37x34 mm boyutlar›nda, sep-
tal› kistik kitle tespit edilmifltir. Kistik kitlenin Doppler ultraso-
nografi muayenesinde kan ak›m› izlenmemifltir. Di¤er sistemlerin
muayenesinde ek anomali saptanmam›flt›r. Karyotip analizi sonu-
cu normal olan fetusun takibinde kistik kitlenin büyüdü¤ü tespit
edilmifltir. Postpartum eksize edilen kistik kitlenin lenfanjiyom ta-
n›s› patolojik inceleme ile do¤rulanm›flt›r.

Sonuç: Fetal servikal lenfanjiyom olgular›n›n yönetiminde di¤er
yap›sal anomaliler ve kromozomal anomalileri araflt›r›lmal›d›r.
‹zole olgularda prognoz iyidir.

Anahtar sözcükler: Lenfanjiyom, prenatal tan›, yönetim.
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ing the Doppler ultrasonography examination of the
cystic mass (Fig. 3). No additional anomaly was detect-
ed during the examination of other systems.

The family was informed about screening test and
examination findings of fetus, and karyotype analysis
was recommended. In the follow-up of the fetus which
had normal result for karyotype analysis, it was found
that cystic mass grew. Besides, no pathology was found
in venous Doppler findings, and no hydrops findings
were found during gestational follow-ups. As a result of
the evaluation of the pregnant who admitted to our
clinic when her pains began and her waters broke at 39
weeks of gestation, it was anticipated that dystocia

might develop, and the pregnant was delivered by
cesarean. 

A cystic mass that was measured as 37x34 cm and
located in the left side of the neck of girl baby, whose
1st and 5th minutes APGAR score were 8 and 10, was
observed. It was confirmed that the cystic mass of the
baby was lymphangioma, and the baby was discharged
on postpartum second day since there was no compres-
sion finding. It was detected during the follow-up of
the baby that the cystic mass reduced (40x30 mm) at
the second week (Fig. 4). The cystic mass was excised
on 20th day by plastic surgery clinic and lymphan-
gioma diagnosis was confirmed pathologically.

Fig. 1. Cervical lymphangioma (transverse section). Fig. 2. Cervical lymphangioma (sagittal section).

Fig. 3. Doppler ultrasonography of cervical lymphangioma. Fig. 4. Postpartum cervical lymphangioma.
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Discussion
The most frequent type of lymphangiomas is the cystic
lymphangioma. The frequency of cystic lymphan-
giomas is 1/6000 and it is most frequently located on
neck region (75-80%).[3] Cystic lymphangiomas are the
lesions which have uniocular or multiocular view from
small to giant dimensions, and have no flow in Doppler
ultrasonography examination. In the differential diag-
nosis, cystic hygroma, hemangioma, teratoma, and
fetal goiter should be considered first. Cystic hygroma
is characterized by a cystic structure filled with bilater-
al septation fluid and separated by thick fibrous band
corresponding nuchal ligament in the middle. Giant
cystic lesions filling all amniotic cavity at second
trimester is characterized with especially cranium, neck
and septate skin edema filled with fluid in upper body.
In the end, effusion and hydrops can be observed in
body cavities. Hemangioma can be defined as cystic
lesions including blood flow especially in Doppler
ultrasonography. Neck teratomas are defined as het-
erogeneous lesions including calcifications where both
solid and cystic structures are seen together in the
ultrasonography. Fetal goiter is the lesions which are
always in solid structure and with regular margins.[4]

In our case, multiocular cystic lymphangioma local-
ized at neck area and displaying intrauterine growth
was found and no additional anomaly was detected. It
is known that non-immune hydrops fetalis develops in
43-75% of cystic lymphangioma cases. Approximately
in 30% of cases with developing hydrops, it has been
reported that karyotype is normal but additional anom-
alies (cardiac, renal, digestive and skeletal system
anomalies) accompany and prognosis of cases with
developing cases is bad.[1,5] Also, it has been reported
that it may cause cardiac failure by distorting venous
flow through increasing lymph edema. In the follow-
up of our case, no pathology has been detected in
venous Doppler finding. It is reported in the literature
that lymphangioma cases may be associated with tri-
somy 13, 18 and 21, Turner syndrome, Noonan syn-
drome and structural anomalies. It has been reported
that Turner syndrome has been seen in 42% of the
cases, trisomies in 18% of them, and normal karyotype
in 38% of them.[6]

The karyotype was normal in the case that we pre-
sented. Prognosis is good in isolated cystic lymphan-

gioma cases, and successful outcomes are achieved by
surgical excision and sclerotherapy at neonatal period.
It is also reported that intrauterine sclerotherapy is
safe.[7] Also, in lymphangioma cases localized in face
and neck regions, urgent tracheostomy or EXIT
(extrauterine intrapartum treatment) procedures may
be required due to the obstruction syndrome on con-
genital upper respiratory tract.[8,9]

Conclusion
In cervical lymphangioma cases, other structural
anomalies should be researched and karyotype analysis
should be recommended. Prognosis is good in isolated
cases, but they should be followed up for fetus cardiac
failure and hydrops.
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Cantrell’s syndrome revisited: a case with increased
nuchal fold diagnosed in the first trimester 
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Introduction
Cantrell’s syndrome (or pentalogy of Cantrell), a rare
thoraco-abdominal developmental disorder, was first
described by Cantrell et al. in 1958.[1] The syndrome
includes defects of the abdominal wall, pericardium,
diaphragm, sternum and heart. Anomalies of the lower
sternum and midline abdominal wall defects with
accompanying diaphragm and frontal pericardiac
defects are the characteristics of the syndrome.[2]

Differential diagnosis should be made keeping in mind
ectopia cordis, simple omphalocele and amniotic band
syndrome.[3] Cardiac anomalies, which are useful in
determining prognosis, are included in the anomalies
of the disorder. In the literature case reports of major
cardiac anomalies such as atrial septal defects, ventric-
ular septal defects and tetrology of Fallot are frequent-
ly reported.[4] To our knowledge, early diagnosis of
Cantrell’s syndrome is rare with only a few cases of
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Abstract
Objective: Our aim was to evaluate the characteristics of a case of
pentalogy of Cantrell diagnosed at our obstetrics department. 

Case: A 25-year-old pregnant patient, unaware of date of last
menstrual period, applied for first trimester anomaly scans. A
transabdominal ultrasound evaluation revealed a fetus of 11 weeks,
5 days by CRL measurements. The fetus had a septated cystic
hygroma, thickest measurement 6 mm, and accompanying wide
defect of the fetal abdominal wall. A large part of the liver and
heart were extracorporeal in the area of the defect. The patient
was thought to suffer Cantrell’s syndrome due to fetal omphalo-
cele and ectopia cordis.

Conclusion: In cases of first trimester ultrasonography identify-
ing omphacele, pentalogy of Cantrell should be kept in mind and
ultrasonographic scans should be deepened to carefully determine
whether the heart is contained within the omphalocele sac.

Key words: Cantrell’s syndrome, cardiac malformation,
omphalocele.

Artm›fl ense kal›nl›¤› ile birlikte ilk trimesterde 
tan› konulmufl olgu nedeniyle Cantrell 
sendromunun gözden geçirilmesi
Amaç: Bu çal›flmada obstetrik klini¤imizde tan› konulan bir Can-
trell pentalojisi olgusunun tart›fl›lmas› amaçlanmaktad›r.

Olgu: Son adet tarihini bilmeyen 25 yafl›ndaki gebe birinci trimes-
ter anomali taramas› için baflvurdu. Transabdominal ultrasonografik
de¤erlendirmede CRL ölçümüne göre 11 hafta 5 gün olarak ölçülen
fetusta en kal›n yerde 6 mm ölçülen septal› kistik higroma ve efllik
eden fetal kar›n ön duvar›nda genifl bir defektin bulundu¤u görüldü.
Karaci¤er ve kalbin büyük bir k›sm›n›n bu defekt düzeyinde ekstra-
korporal yerleflimli oldu¤u saptand›. Hastada fetal omfalosel ve ek-
topia kordis bulgular› ile Cantrell sendromu düflünüldü. 

Sonuç: Ultrasonografik olarak birinci trimesterde omfalosel sap-
tanan olgularda Cantrell pentalojisi olas›l›¤› akla gelmeli ve ultra-
sonografik tarama derinlefltirilmeli omfalosel kesesi içerisinde kalp
olup olmad›¤› dikkatlice de¤erlendirilmelidir.

Anahtar sözcükler: Cantrell sendromu, kardiyak malformasyon,
omfalosel.
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diagnosis in the first trimester, and there are a few
reports about diagnosis of Cantrell’s syndrome which
is including increased nuchal fold in first trimester.

This article presents the case report of a prenatal,
early diagnosis of Cantrell’s syndrome with increased
nuchal fold, and aims to discuss Cantrell’s syndrome
together with a review of the literature.

Case Report
A 25-year-old pregnant patient, unaware of date of last
menstrual period, applied for first trimester anomaly
scans. The patient, married to a third degree relative,
was pregnant for the second time, the first ending in
abortion (2 months). The patient was not taking folic
acid due to hyperemesis gravidarium.

A transabdominal ultrasound evaluation revealed a
fetus of 11 weeks, 5 days by CRL measurements. The
fetus had a septated cystic hygroma, thickest measure-
ment 6 mm, and accompanying wide defect of the fetal
abdominal wall. A large part of the liver and heart were
extracorporeal in the area of the defect (Figs. 1 and 2).
The patient was thought to suffer Cantrell’s syndrome
due to fetal omphalocele and ectopia cordis. With peri-
natology council decision, taking account of the patient
and her partners’ wishes and permission, a medical

evacuation was performed. Monitoring after the termi-
nation showed no abnormal results and the patient was
discharged. 

Discussion
Pentalogy of Cantrell is a syndrome characterized by full
or partial ectopia cordis, together with omphalocele,
congenital heart disease and defects of the pericardium,
lower sternum and anterior diaphragm. Pentalogy of
Cantrell is a rare syndrome seen in 1/65,000 to
1/200,000 births. Male to female ratio is 1:1.[5] Though
the pathogeny is not fully understood, it’s thought that
pentalogy of Cantrell results from faulty mesoderm cell
development, differentiation and migration in the first
weeks of embryonic life. There is no family predisposi-
tion known. Isolated cases of Cantrell’s syndrome with
trisomy 18 and trisomy 21 are known.[6] Literature
search showed that even without all parameters, diagno-
sis of Cantrell’s syndrome based on identification of
ectopia cordis and omphalocele can be made in the 1st
trimester. In this case, two major ultrasonographic
results were used to make the diagnosis.

Early diagnosis in the first trimester using nuchal
translucency measurements is thought to identify chro-
mosomal anomalies as well as cardiac anomalies which

Fig. 1. Transabdominal axial ultrasound image showing omphalocele sac containing he-
art and liver.
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cause significant increased NT.[7] Cystic hygroma iden-
tified in the first trimester, which can accompany
Cantrell’s syndrome, may be a noticeable, early symp-
tom. While cases of Cantrell’s syndrome babies born
when pregnancy is not terminated generally have a neg-
ative prognosis with cardiac anomalies, it is basically the
degrees of cardiac anomaly and accompanying other
extra cardiac anomalies which determine the prognosis.
Very few cases survive after corrective surgery.[8]

Conclusion
In cases ultrasonographically diagnosed to have
omphacele during first trimester, pentalogy of Cantrell
should be kept in mind and ultrasonographic scans
should be deepened to carefully determine whether the
heart is contained within the omphalocele sac. Early
diagnosis in pregnancy weeks 10-14 can be aided by
first trimester scanning tests such as NT measurements
which can help to identify chromosomal anomalies as
well as cardiac anomalies and thus can be a warning
sign for diagnosis of Cantrell’s syndrome. 
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Introduction
Fetal intraabdominal umbilical vein aneurysm (UVA)
is the rare varicose dilatation of the umbilical vein. A
hundred of cases were reported in the literature. The
diagnosis is generally established on second and third
trimesters. It is seen as an anechoic cystic dilatation
between abdominal wall and inferior part of the liver
sonographically. Umbilical vein aneurysm diagnosis
can be confirmed easily by color Doppler ultrasonog-
raphy. Although its clinical significance has not been
clearly established yet, it was reported that it is associ-
ated with various anomalies.[1]

Thrombosis, compression of umbilical artery and
other veins, aneurysm rupture and cardiac failure due
to increased preload can be listed among the complica-
tions defined in the literature. Rupture and thrombosis
risks due to increase in fetal blood flow increase at 27-
30 weeks. Also, hydrops fetalis, diaphragmatic hernia,
fetal anemia, shortness on lower limbs, oligohydram-
nios, polyhydramnios, hydrocephaly and growth retar-
dation have also been reported.

Although there are publications reporting that it
has a negative effect on gestational prognosis, most of
the cases complete gestational period without any
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Abstract
Objective: Fetal intraabdominal umbilical vein aneurysm, defined
as the focal dilatation of umbilical vein, is a rare vascular anomaly
seen approximately in 4% of umbilical cord malformations.
Sonographically, a cystic lesion is detected to lie craniocaudally
between anterior abdominal wall and the inferior part of the liver.
We aimed to emphasize the clinical importance of umbilical vein
aneurysm along with a review of current literature. 
Case: We report a case of umbilical vein aneurysm with a diame-
ter of 20 mm in a patient at 24 weeks of gestation. The patient
gave birth to a healthy baby and postpartum follow-up in first
three months was uneventful.    
Conclusion: The clinical significance of umbilical vein aneurysm
is not known well. Its association with increased fetal mortality
and chromosomal anomalies were reported. Despite the increased
mortality risk, obstetric results in cases with isolated umbilical vein
aneurysm are generally positive. These patients should be closely
monitored with sonography more often and informed about the
potential complications. 

Key words: Umbilical vein aneurysm, pregnancy, ultrasonogra-
phy.

Fetal intraabdominal umbilikal ven anevrizmas›
Amaç: Fetal intraabdominal umbilikal ven anevrizmas› (UVA),
umbilikal venin fokal dilatasyonu olarak tan›mlan›r. Nadir bir vas-
küler malformasyon olup umbilikal kord anormalliklerinin yakla-
fl›k yüzde dördünü oluflturur. Tipik sonografik görünümü anterior
abdominal duvar ile karaci¤erin alt kesimi aras›nda kraniyokaudal
yerleflimli kistik lezyondur. Bir olgu dolay›s›yla intraabdominal
UVA’n›n sonografik bulgular›n› ve klinik önemini ilgili literatür
eflli¤inde vurgulamay› amaçlad›k.  
Olgu: Önceki ultrasonografik incelemeleri normal olan hastada,
gebeli¤inin yirmidördüncü haftas›nda 20 mm’yi aflan umbilikal
ven anevrizmas› tespit edildi. Gebeli¤in sonuna kadar herhangi bir
komplikasyon geliflmedi ve postpartum ilk üç ayl›k ultrasonografik
takipler normaldi.  
Sonuç: Umbilikal ven anevrizmas›n›n klinik önemi tam bilinme-
mektedir. Artm›fl fetal mortalite ve kromozomal anomalileri ile
birlikteli¤i bildirilmifltir. Artm›fl mortalite riskine ra¤men izole
UVA olan vakalarda obstetrik sonuçlar genellikle olumludur. Bu
hastalar daha s›k sonografik olarak görüntülenmeli ve olas› komp-
likasyonlar aç›s›ndan bilgilendirilmelidir.
Anahtar sözcükler: Umbilikal ven anevrizmas›, gebelik, ultra-
sonografi.
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problem.[2] As in our case, in the event of non-existence
of additional fetal anomaly despite the diagnosis at
early gestational week, the prognosis of UVA is gener-
ally good. In many cases, close sonographic follow-up
till the term is sufficient and gestational termination is
not required.

Case Report
An anechoic cystic dilatation which was 20 mm wide at
inferior part of the liver was observed in the ultrasono-
graphic examination performed at 24 weeks of gesta-
tion in the patient who was 26 years old and had her

first pregnancy. It was observed on oblique cross-sec-
tion that it displayed continuity with umbilical vein
(Figs. 1 and 2). Umbilical vein aneurysm diagnosis was
established in color Doppler examination by observing
full filling in this area and detecting venous flow (Fig.
3). In terms of similar anomaly, there was no positive

family history and no isoimmunisation was observed.
Since previous checks were normal, karyotype analysis
was not done. No additional anomaly was seen in the
detailed sonographic examination of fetus. The patient
was informed for possible complications and taken into
a closer follow-up. No complication developed till the
end of her pregnancy during the follow-up and 3300
gram girl baby was delivered by cesarean at term.

It was seen at postpartum controls that the dilata-
tion in vein reduced gradually and completely
regressed on 19th day. Her first three months of ultra-
sonographic follow-ups were normal.

Discussion

Varicose dilatation of umbilical vein is rare and it con-
sists of four percent of all umbilical cord malforma-
tions. A hundred of cases were reported in the litera-
ture. It is diagnosed at approximately 27 weeks of ges-
tation and it is rare to observe it before 22 weeks of
gestation. Varicosis is seen mostly within the umbilical
cord rather than the intraabdominal part of umbilical
vein. Extrahepatic located varicosis in the intraabdom-
inal umbilical vein is seen more compared to intrahep-

Fig. 3. Venous blood flow detected in Doppler ultrasound exami-
nation.

Fig. 1. Cystic mass inferior to liver on anterior abdominal wall. Fig. 2. Cystic mass in continuity with umbilical vein.
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atic ones. Intraabdominal extrahepatic part of the vein
is the part of the vein which is perfused least.[2]

The diameter of the umbilical vein displays a linear
increase during pregnancy. At 15th week, normal
dimension of extrahepatic part of intraabdominal umbil-
ical vein is 3 mm. It grows during pregnancy and reach-
es to 8 mm at term. If the diameter exceeds 9 mm or if
varicosis diameter increases more than 50% of the vein
diameter, then fetal intraabdominal UVA diagnosis is
established.[3] Typical sonographic view displays a cystic
mass lying as localized craniocaudally between inferior
part of the liver and the anterior abdominal wall.
Although the etiology is not known; syphilis, degenera-
tive changes, decrease in resistance due to jaundice and
congenital vasculopathy may be influential. Pathological
finding observed in many cases is the weakening and
thinning on umbilical vein wall on the region near the
anterior abdominal wall. The diagnosis is generally
established in second and third trimesters, primarily
between 21 and 34 weeks. Fetal gallbladder, choledochal
cyst, mesenteric cyst, urachal cyst, ovarian cyst, and
other cystic abdominal structures such as dilated intes-
tinal and genitourinary organs should be considered in
differential diagnosis.[2] Interluminal venous flow at
Doppler ultrasonography confirms the diagnosis. 

Prognosis of pregnancies found to have fetal intraab-
dominal UVA vary in different publications. The most
frequent complications reported in the literature are
varicose rupture, thrombosis, cardiac failure, and the
compression of umbilical artery and other veins. Fetal
mortality rates due to varicose rupture and thrombosis
were reported as 50% and 80%, respectively. Due to the
increase in fetal blood flow between 27 and 30 weeks of
gestation, fetal loss due to rupture and thrombosis at
UVA is seen mostly in these weeks. This condition
explains why there are fewer problems in UVA cases
that have late diagnosis.[2] Although gestational progno-
sis is generally expressed as good in these patients, it has
been reported that UVA finding can be also used as a
sign for anomaly screening due to increased fetal anom-
aly association. It was reported that fetal intraabdominal
umbilical vein aneurysm was associated with fetal death
at a rate of 44% and with karyotype anomalies at a rate
of 12% (trisomy 21, 18, 9 and triploid 69 XXX).
Structural malformations and hydrops fetalis were
observed in more than 35% of the cases.[3]

In the series of cases analyzed by Fung et al., it was
found that there were additional anomaly at a rate of

31%, and chromosomal anomaly at a rate of 9.9%.
Perinatal losses were observed in 13% of these cases,
and normal obstetric outcomes in 59% of them.[4] In
8.1% of 62 cases with isolated UVA, unexplained
intrauterine death was reported between 29 and 38
weeks of gestation.[2] Complication development inci-
dence increases significantly when UVA is diagnosed
before 26 weeks of gestation.[4]

In our case, positive obstetric outcomes were
observed although UVA was diagnosed at early gesta-
tional week. The significance of detecting umbilical
vein aneurysm is not clear. In these cases, the inconsis-
tency among pregnancies resulting with normal or
high complication and fetal mortality rates is attributed
to the low number of series. According to the data in
the literature, fetal anatomy should be evaluated sono-
graphically and carefully since UVA is associated with
increased additional fetal anomaly risk. Karyotype
analysis is recommended only if other anomalies exist.
In isolated UVA cases, it is sufficient to follow up fetal
grow by serial ultrasonographic follow-ups.[4]

Conclusion
Although umbilical vein aneurysm is a rare fetal anom-
aly, it should not be overlooked since it may be accom-
panied by increased mortality rate and congenital
anomalies. When detected, termination is not the only
option. Prognosis is generally good in isolated UVA
cases. These patients should be sonographically exam-
ined more frequently and be informed about possible
risks.
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First trimester diagnosis of pentalogy of Cantrell: 
a rare case associated with neural tube defect 
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Introduction
The pentalogy of Cantrell is a syndrome including
abdominal wall, sternum, diaphragm, pericardium, and
cardiac defects, which was first defined by Cantrell et al.
in 1958.[1] This syndrome consists of five defects includ-
ing the defect of midline supra-umbilical anterior
abdominal side, the defect of inferior tip of sternum,
non-existence of diaphragm side of pericardium, lack of
anterior diaphragm and various cardiac anomalies.[2]

Cantrell syndrome is quite rare and its incidence has
been reported as 1/100,000.[3]

Complete pentalogy is quite rare and it is seen
more frequently in incomplete cases where one or
more components constituting current syndrome
exist. It is more frequent among men in the rate of
2:1.[3] Neural tube defects such as encephalocele,
meningomyelocele, anencephaly, spina bifida and
craniorachischisis may be seen together with the pen-
talogy of Cantrell.[4,5] In this study, we aimed to present
the case diagnosed ultrasonographically as the pental-
ogy of Cantrell accompanied by the acrania at 12
weeks of pregnancy.
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Abstract

Objective: The aim of this paper is to discuss a case of pentalogy
of Cantrell with neural tube defect diagnosed at the 12th week of
pregnancy.

Case: Ectopia cordis, omphalocele with large thoracoabdominal
defect and acrania were detected in a fetus during the first
trimester ultrasound scan of a 28-year-old, G2, P1 pregnant. The
family was informed about the prognosis of pregnancy. After
obtaining written informed consent due to the family’s decision of
termination, the pregnancy was terminated. As a result of post-
mortem pathological examination, the prenatal diagnosis has been
confirmed. 

Conclusion: Pentalogy of Cantrell should be considered in the
presence of anterior abdominal wall defect and ectopia cordis in
the first trimester prenatal ultrasound screening. Neural tube
defects are extremely rare in these cases.

Key words: Pentalogy of Cantrell, ectopia cordis, omphalocele,
neural tube defects.

‹lk trimesterde tan›s› konulan Cantrell pentalojisi:
Nöral tüp defektinin efllik etti¤i nadir bir olgu  
Amaç: Bu çal›flman›n amac› gebeli¤in 12. haftas›nda tan›s› konu-
lan nöral tüp defektinin efllik etti¤i Cantrell pentalojisi olgusunu
literatür eflli¤inde tart›flmakt›r. 

Olgu: Yirmi sekiz yafl›nda, bir yaflayan› olan gebenin ilk trimester
ultrasonografi taramas› esnas›nda fetusta ektopia kordis, omfalose-
li içeren genifl torakoabdominal defekt ve akrani izlendi. Aileye ge-
belik prognozu hakk›nda bilgi verildi. Ailenin terminasyon yönün-
de karar vermesi nedeniyle yaz›l› onam al›nd›ktan sonra gebelik
termine edildi. Postmortem patolojik inceleme sonucu prenatal ta-
n› do¤ruland›.

Sonuç: ‹lk trimester prenatal ultrasonografi taramas›nda bat›n ön
duvar› defekti ile birlikte ektopia kordis varl›¤›nda Cantrell penta-
lojisi akla gelmelidir. Nöral tüp defektleri bu olgularda oldukça
nadir görülmektedir.

Anahtar sözcükler: Cantrell pentalojisi, ektopia kordis, omfalo-
sel, nöral tüp defekti.
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Case Report
A 28-year-old pregnant with a healthy fetus admitted
to the clinic for routine first trimester screening test
when she was pregnant for 12 weeks and 3 days. It was
learnt from her obstetric history why her first 32-weeks
pregnancy terminated for intrauterine exitus reasons.
In the obstetric ultrasonographic evaluation, intrauter-
ine, single, live and with 60 mm crown-rump length,
and 12-week-old fetus was observed. Acrania, sternal
defect, and ectopia cordis were observed in the ultra-
sonographic examination (Fig. 1). Besides, anterior
abdominal wall defect and bowel loops protruded from
this defect were seen. By the current findings, the case
was diagnosed as the pentalogy of Cantrell. In the car-
diac evaluation, the view of four chambers was not seen
clearly. In the limb evaluation, pes equinovarus was
found in both lower limbs. The family was informed
about existing findings and gestational prognosis.

When the family decided to terminate the pregnan-
cy, the written consent was obtained and abortion was
done 12 hours later by applying 400 microgram vagi-
nal misoprostol. The patient who had no problem after
the abortion was discharged the next day. In the
macroscopic examination of the fetus after abortion,
defects on thoracic and abdominal wall, acrania and
neural tube defect were observed. Bowel loops were
observed out of the abdomen and the heart was

observed out of the thorax (ectopia cordis) (Figs. 2 and
3). After the pathological examination, thoracic defect
and ectopia cordis, anterior abdominal wall defect and
the herniation of bowel loops, acrania, and neural tube
defects were reported.

Discussion
The pentalogy of Cantrell is a rare syndrome, and its
significant characteristic for diagnosis is the existence of
omphalocele due to anterior abdominal wall defect,
ectopia cordis due to sternal defect and cardiac anomaly
together. Diagnosis can be established in the first
trimester in the presence of complete and major
defects, especially of ectopia cordis and major omphalo-
cele; however, when defects are minor and in incom-
plete cases, diagnosis may be established in the second
trimester.[6] In our case, the association of major anteri-
or abdominal wall defect and ectopia cordis helped to
establish the diagnosis in the first trimester. All compo-
nents of pentalogy may not exist in all cases. Toyoma et
al.[3] made classification in three groups according to the
presence of components constituting the pentalogy.
According to that classification, all components exist in
Type I; only four defects exist in Type II, and various
combinations of the defects exist in Type III as incom-
plete form. In this case, all components were present
and the case was evaluated as Type I.

Fig. 1. Ultrasonographic view of the fetus
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The etiology of the syndrome is not known com-
pletely, it is considered that it appears due to the inca-
pability of mesoderm during the migration on mid-
even ventromedial direction at early embryonic
phase.[7] Apart from that, it is stated that it may occur
due to mechanical teratogenity effect associated with
chorionic or yolk sac rupture.[8] In the etiological stud-
ies, it has been reported that thoracoabdominal syn-
drome gene is associated with Xq22-Xq27 or Xq25-
Xq26 region according to DNA analyses.[9,10] However,
X-inherited heredity due to mutations in localized
genes in X chromosome may be in question in some
familial cases.[11] Yet, no specific genetic disorder has
been revealed completely to explain the etiology by
this time. Most of the cases are sporadic cases where
there is no familial predisposition as in our case.

The prognosis in the pentalogy of Cantrell depends
on the level of cardiac anomaly, and the presence and
intensity of other accompanying anomalies; however,
the syndrome is mostly considered as lethal. The syn-
drome may sometimes be accompanied by other
anomalies related with other systems. While vertebral
anomalies are reported in some cases,[12] vertebral
anomalies with pes equinovarus are reported in some
cases.[6] Alanbay et al. reported cleft palate and lip,
upper limb hypoplasia, pes equinovarus and vertebral
anomaly together with the pentalogy in a 16-week-old
pregnancy.[13] Other anomalies reported with the pen-
talogy are the anomalies associated with neural tube
defect.[14] Polat et al. reported the presence of cranio-
rachischisis in two out of three prenatally diagnosed

pentalogy cases.[15] In another case presentation,
encephalocele was found in the pentalogy of Cantrell
prenatally diagnosed at the first trimester.[16] In our
case, acrania, neural tube defect and pes equinovarus
were found together with the pentalogy. In this case,
the family was informed in detail since the presence of
acrania would have a negative effect on fetal prognosis,
so the family decided to terminate the pregnancy.

Conclusion
Consequently, the pentalogy of Cantrell should be
kept in mind in cases that were found to have cardiac
anomaly and/or ectopia cordis together with anterior
abdominal wall defect. It should not be forgotten that
other system anomalies may exist in cases with the pen-
talogy of Cantrell, and detailed ultrasonographic
examination should be performed accordingly.
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Congenital rickets due to maternal vitamin 
D deficiency: a case report 
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Introduction
Vitamin D deficiency is an essential public health issue
since mothers in Turkey, especially in eastern cities do
not receive sufficient vitamin D support, and insufficient
sunlight exposure.[1] In a study performed by Özkan et
al.[2] in 1998, it was found that rickets incidence due to
vitamin D deficiency among children (ages 0-3) was
6.09%. Ministry of Health initiated the project of
“Prevention of Vitamin D Deficiency and Protection of
Bone Health” in 2005 in order to eradicate rickets due
to insufficient vitamin D intake.[3] Within the context of
this project, vitamin D with the dose of 400 IU/day is
given for free to all infants in health centers. The proj-

ect was considered to be effective, so it was decided to
extend the project as covering pregnants in order to pre-
vent maternal/perinatal vitamin D deficiency. In 2011,
“The Program of Vitamin D Support for Pregnants”
was initiated. Within the context of this program, it is
recommended to give vitamin D support (1200 IU/day)
to all pregnants and also mothers after delivery without
making discrimination except the cases where vitamin D
cannot be applied.[4] On the other hand, American
Congress of Obstetricians and Gynecologists (ACOG)
reports that there is no satisfactory evidence for screen-
ing all pregnants in terms of vitamin D deficiency, and
only pregnants under risk may be researched. It is
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Abstract

Objective: Rickets due to vitamin D deficiency is an important
cause of the infantile hypocalcemia, but congenital rickets is not so
common. Vitamin D deficiency may present with hypocalcemia
and sometimes with hyperphosphatemia because of the inadequate
response of parathyroid hormone to hypocalcemia during early
infancy. We report a case of congenital rickets due to maternal
vitamin D deficiency.

Case: The patient was admitted with hypocalcemic seizure at 10
days of age. Both the baby and her mother had low 25(OH) vita-
min D3 levels. 

Conclusion: Vitamin D deficiency should be considered primarily
in the differential diagnosis of neonatal hypocalcemia, particularly
in those areas where maternal vitamin D deficiency is common.

Key words: Vitamin D, rickets, newborn.

Maternal D vitamini eksikli¤ine ba¤l› konjenital
rikets: Olgu sunumu 
Amaç: D vitamini eksikli¤ine ba¤l› rikets erken bebeklik dönemin-
de görülen hipokalseminin önemli bir nedenidir. Ancak konjenital
rikets çok s›k de¤ildir. D vitamini yetersizli¤i hipokalsemiye parat-
hormon cevab›n›n yetersiz olmas› nedeniyle s›kl›kla hipokalsemi
ve nadiren de hiperfosfatemiyle kendini gösterebilir. Bu makalede,
maternal D vitamini eksikli¤ine ba¤l› bir konjenital rikets olgusu
sunulmaktad›r. 

Olgu: Hasta 10 günlükken hipokalsemik nöbet geçirme öyküsü ile
poliklini¤e getirildi. Hem bebek hem de annede 25(OH) vitamin
D3 düzeyi düflük olarak saptand›. 

Sonuç: Maternal D vitamini eksikli¤inin s›k oldu¤u bölgelerde ne-
onatal hipokalsemi ay›r›c› tan›s›nda D vitamini eksikli¤i öncelikle
düflünülmelidir. 

Anahtar sözcükler: D vitamini, rikets, yenido¤an.
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reported that vitamin D support in the dose of 1000-
2000 IU/day will be sufficient when vitamin D deficien-
cy is detected during pregnancy, and that more studies
are required to determine whether higher doses are
harmful or not.[5,6]

Requirement of vitamin D support and the dosage
may vary according to countries and regions. In Turkey,
despite the improvements in public health field, clinical
problems due to vitamin D deficiency still maintain their
importance. Clinical and radiological findings may be
unclear in rickets cases seen in newborn and early infan-
cy, and the disease may appear only by hypocalcemia
(and sometimes by hypocalcemic seizure).[6] Therefore,
it is recommended to evaluate children for rickets find-
ings who refer to hospital during their first three years
in socio-economically low level regions, and to confirm
diagnosis by radiological and biochemical findings
under suspicious cases.[1] Hypotonia, craniotabes, tremor
episodes, high level of serum alkaline phosphatase, low
level of serum 25(OH) vitamin D3, secondary hyper-
parathyroidism, hypocalcemia, and persistant convul-
sion due to calcemia can be seen in congenital rickets. In
these cases, hypophosphatemia, normophosphatemia or
hyperphosphatemia may accompany to hypocalcemia in
addition to classical rickets laboratory findings.[6] In such
cases, there may be problems in differential diagnosis. In
this article, we have presented a case with hypocalcemic
seizure history at 10 days of age and who received con-
genital rickets diagnosis during the follow-up in the
light of literature. 

Case Report
A girl baby at ten days of age was referred to Pediatric
Emergency Service with complaints of contraction at
arms and legs and hiccup. It was stated that contractions
started three days ago and the frequency of contractions
increased gradually. It was also reported that the baby
was delivered by normal vaginal delivery at 38 weeks of
gestation and in 2880 g weight, and that she cried when
born and there was no problem after delivery.

By the history, it was understood that the mother
regularly went for checks during pregnancy, and there
was no health problem; however, she did not take iron
and vitamin support as recommended. The mother who
was a house-wife had a veiled dressing style. On the
other hand, she indicated that she tried to benefit from
sun. There was no kinship between mother and father.
The baby was fed only by breast milk.

In the physical examination, body weight was meas-
ured as 3100 g, height as 54 cm, head circumference as
34 cm, peak heart rate as 138/min, and respiratory rate
as 32/min. Newborn reflexes of the cases was vivacious,
and her muscle power and tonus were normal.
Pathological reflex was not evaluated. Frontal fontanel
was 2x2 cm and in normal curve. The systemic examina-
tion indicated no significance except icterus, and short
systolic murmur at 1/6 rate on the left side of sternum.
Respiratory support was applied to patient who had con-
vulsive seizure, and vascular access was opened.
Intravenous midazolam was carried out, and oral pheno-
barbital was applied. Although the seizure was taken
under control, it started again. Upon the detection of
hypocalcemia [serum calcium 6.4 mg/dl (8.6-10.8)] in
the initial evaluation, IV calcium gluconate (10%, 2
ml/kg) was applied and the seizure ended. Then, calci-
um gluconate infusion (10%, 200 mg/kg/day) and vita-
min D (400 IU/day) were initiated.

According to other laboratory evaluations, full blood
count was normal, blood glucose level was 80 mg/dl (70-
120), serum total bilirubin was 11.9 mg/dl, direct biliru-
bin was 0.5 mg/dl, albumin was 3.4 g/dl (3.4-4.8), phos-
phor was 10.3 mg/dl (2.7-6), magnesium was 0.57
mmol/l (0.7-0.9), and alkaline phosphatase (ALP) was
178 U/L (0-400). Cerebrospinal fluid (CBF) and urine
examinations, blood and urine aminoacid levels, cranial
screenings were normal. There was no growth in CBF,
urine and blood cultures. On the 7th day of hospitaliza-
tion, 50% MgSO4 as 0.2 ml/kg/dose was added to the
treatment due to the presence of intermittent contrac-
tions, persistence of hypocalcemia (6.8 mg/dl), and the
detection of hypomagnesemia. In addition, the dose of
vitamin D was increased to 2000 unit/day. On the 4th
day of this application, serum calcium level was 8.2
mg/dl, and magnesium level was 1.02 mmol/L; oral cal-
cium lactate treatment (0.5 g/kg/day, 4 doses) was start-
ed and magnesium treatment was terminated.
Parathormone (PTH) level checked for hypocalcemia
etiology was found as 90 pg/ml (11-67), and 25(OH)
vitamin D3 level was found as 10.3 μg/l. According to
hospital laboratory standards, <10 μg/l was displaying
severe vitamin D deficiency. The mother was also
checked simultaneously and it was found that serum cal-
cium level was 8.9 mg/dl, phosphor was 3.1 mg/dl, mag-
nesium was 0.87 mmol/l, ALP was 81 U/L, PTH was 70
pg/ml, 25(OH) vitamin D3 level was 7.8 μg/l and
HbA1c was 5.9%.

Osteoporosis was found in the bone mineral densito-
meter analysis (T score ≤2.6). The mother was referred
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to gynecology and endocrinology clinics. The echocar-
diography displayed no significance except patent fora-
men ovale. In the radiological examinations, chest x-ray
was interpreted as normal; however, pseudoglaucoma-
tous cupping was found in the distal metaphysis of ulnar
bone in the left hand-wrist radiography (Fig. 1). When
the history was investigated deeply upon these findings,
it was found out that the family was living in shanty-
house, the mother spent most of her pregnancy within
the house, she took her vitamin drugs in the beginning as
recommended by her doctor, but she stopped to take
them after third month due to adverse effects (nausea,
stomachache). Congenital rickets due to maternal vita-
min D deficiency was considered in the case. 

No seizure and contraction was observed in the fol-
low-up. Electroencephalography was evaluated as nor-
mal and phenobarbital was stopped by reducing. Due to
low level of calcium (<8.6 mg/dl) and high level of phos-
phor (>8 mg/dl) observed in the follow-up, calcitriol
(125 ng/kg/day) was added to the treatment. Then the
calcitriol dose was increased (250 ng/kg/day) since there
was no response. The levels of serum calcium, magne-
sium, phosphor, ALP, 25(OH) vitamin D3 and PTH
levels measured on the 29th day of the hospitalization
was 10.6 mg/dl, 1.02 mmol/L, 6.9 mg/dl, 300 U/L, 24.6
μg/l and 35.1 pg/ml, respectively. The patient was dis-
charged on the 31st day of the hospitalization while she
was still using oral calcium lactate (100 mg/kg/day) and

calcitriol (250 ng/kg/day). It was suggested to take 400
IU/day vitamin D. In the clinical follow-up, her oral cal-
cium lactate and calcitriol treatment was stopped by
reducing. On the follow-up of the case, her clinical and
laboratory evaluations and neural-development were
found to be normal on the check performed on 3rd
month.

Discussion
There are two types of hypocalcemia in newborns which
are early types occurring in the first three days of life and
late types occurring after 5th-7th days. The reason of
early neonatal hypocalcemia can be the low level of post-
natal physiological calcium as well as prematurity, peri-
natal asphyxia, maternal diabetes, hypoparathyroidism,
and maternal hyperparathyroidism. Late neonatal
hypocalcemia may be caused by nourishment with high
phosphate contents, intestinal calcium malabsorption,
hypomagnesemia, maternal hyperparathyroidism, and
maternal vitamin D deficiency.[6,7]

In this case, conditions observed at late neonatal
period were analyzed. ALP level was normal, 25(OH)
vitamin D3 level was low, and PTH level was high at
limit in addition to hypocalcemia, hyperphosphatemia,
and hypomagnesemia. Simultaneous 25(OH) vitamin
D3 level of mother was low and PTH level was at upper
limit. It was considered that the normal level of ALP
might be secondary to hypomagnesemia, and zinc defi-
ciency nutritionally may accompany due to the fact that
ALP enzyme is a zinc-dependent enzyme.

In fetal life, the most significant source of vitamin D
is mother. At postnatal period, the amount of vitamin D
becomes important which comes by breast milk and
develops on skin by sunlight. Vitamin D can easily pass
through placenta especially after 2nd trimester. Vitamin
D level in cord blood is also closely associated with
maternal vitamin D condition [25(OH) vitamin D3].[6,8]

Studies performed in many countries confirm the rela-
tionship between mother and baby for 25(OH) vitamin
D3 level, and these studies show that vitamin D insuffi-
ciency seen in early infancy starts in intrauterine peri-
od.[8]

The studies performed in Turkey show that mothers
and babies have a life which is poor in terms of vitamin
D.[9-14] In the study performed by And›ran et al.,[15] it was
found that the most significant risk factor for low level
of 25(OH) vitamin D3 was maternal 25(OH) vitamin
D3 level below 10 ng/ml. In the mother of our case,
25(OH) vitamin D3 level was significantly low (7.8 μg/l).Fig. 1. X-ray of infant’s wrist.
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The transition from the first phase [the period in which
25(OH) vitamin D3 level and intestinal calcium and
phosphor absorption decrease] of vitamin D deficiency
to second phase [the period in which serum calcium is
normalized by calcium mobilization through bones by
the influence of PTH and 1,25(OH)2] may be delayed at
postnatal period. Therefore, these cases may apply for
hypocalcemia. In newborn period, renal phosphor dis-
charge is low due to immature PTH response; for that
reason, it is not a surprise to observe normophos-
phatemia and hyperphosphatemia. Thus, it was found
out that 35% of the cases were hyperphosphatemia in
the beginning in a study where 42 infantile rickets cases
were analyzed.[16]

In our patient, hypoparathyroidism / pseudohy-
poparathyroidism diagnoses were ruled out since
hypocalcemia was recovered, phosphor level decreased,
and PTH level was at normal limits in the follow-up;
and it was considered by the examinations during admis-
sion that hyperphosphatemia accompanying to hypocal-
cemia was associated with insufficient PTH response.

There is no consensus about the dose of vitamin D
to be given to pregnants, and dosage varies according to
countries. Congenital rickets treatments associated with
maternal vitamin D deficiency also differ. Cases treated
by high dose of vitamin D (5000 IU/day) were reported
in the literature.[17] In our case, it was preferred to start
with low dose of vitamin D in the beginning and to
increase gradually, and to give active vitamin D when it
was not efficient. 

Conclusion
Although it is considered that maternal vitamin D defi-
ciency may be seen in mothers who have veiled dressing
style and do not benefit from sunlight sufficiently, there
is no study proving this assertion. It is also a fact that a
significant distance has been covered by the campaigns
run by the Ministry of Health in order to prevent infan-
tile rickets. Since vitamin D addition to newborns is
done after 15th day, it should be remembered that there
is a risk to see congenital rickets unless sufficient vitamin
D support is provided to pregnants.[8] It is important to
carry out regular gestational follow-ups, and to evaluate
whether vitamin preparates are used in physician checks
properly or not. In our country, congenital rickets also
should be kept in mind in differential diagnosis for new-
borns referring with convulsion. 
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