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Assessment of feto-maternal outcomes in 
preeclampsia and HELLP cases

Burcu Artunç Ülkümen, Halil Gürsoy Pala, Filiz Aktenk, Yeflim Bülbül Baytur 
Department of Obstetrics & Gynecology, Faculty of Medicine, Celal Bayar University, Manisa, Turkey

Introduction
Preeclampsia is a clinical spectrum appearing after 20
weeks of gestation and characterized with hypertension
and concomitant proteinuria. Proteinuria is defined
300 mg or above in the urine for 24 hours, or as ≥30

mg or ≥1+ in the spot urine sample taken at least twice
within maximum 7 days at 4-6 hours of intervals.
Hypertension defines tension values over 140/90
mmHg in at least two measurements within maximum
7 days at 4-6 hours of intervals.[1] The values become

Özet: Preeklampsi ve HELLP olgular›nda 
feto-maternal sonuçlar›n de¤erlendirilmesi
Amaç: Bu çal›flmada, klini¤imizde takip edilen preeklamptik ve
hemoliz, yüksek karaci¤er enzimleri, düflük trombosit (HELLP)
sendromlu gebeliklerin fetal ve maternal sonuçlar›n›n de¤erlendi-
rilmesi amaçlanm›flt›r.

Yöntem: 2011-2013 y›llar› aras›nda klini¤imizde takip edilen pre-
eklampsi ve HELLP sendromlu olgular dosya kay›tlar›ndan ret-
rospektif olarak incelenerek gebelik sonuçlar› de¤erlendirildi.

Bulgular: Preeklampsi olgular›m›z›n ortalama maternal yafl›
30.08±5.33 iken HELLP sendromu olgular›m›z›n maternal yafl›
31.46±5.95 olarak tespit edildi (p=0.432). Her iki grup aras›nda do-
¤um haftalar› ve do¤um kilolar› aç›s›ndan istatistiksel anlaml› fark
saptanmad› (s›ras› ile p=0.185 ve p=0.060). Gebelik komplikasyonla-
r› aç›s›ndan incelendi¤inde, intrauterin geliflme gerili¤i (IUGR) bul-
gusu HELLP sendromu olgular›nda anlaml› olarak daha s›k izlendi
(p=0.033). Kan transfüzyon gereklili¤i HELLP sendromu grubun-
da anlaml› olarak daha s›k izlendi (p=0.023). HELLP grubunda
trombosit de¤erleri anlaml› derecede düflük ve serum transaminaz-
lar› anlaml› derecede yüksekti (s›ras› ile p=0.001 ve p=0.038).

Sonuç: Preeklampsi ve HELLP sendromu günümüzde halen ma-
ternal ve fetal morbidite ve mortaliteye neden olan ciddi bir obstet-
rik komplikasyondur. Bu gebeliklerin yo¤un bak›m üniteleri bulu-
nan multidisipliner merkezlere sevki uygun yaklafl›m olacakt›r.

Anahtar sözcükler: Preeklampsi, HELLP, maternal morbidite-
mortalite.
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Abstract

Objective: In this study, our aim was to analyze the feto-maternal
outcomes in pregnancies with preeclampsia and HELLP syndrome
followed up at our clinic.

Methods: The data files of the cases with preeclampsia and HELLP
syndrome who admitted to our clinic during 2011 and 2013 were
evaluated retrospectively. 

Results: The mean maternal age was 30.08±5.33 in the preeclamp-
tic group and 31.46±5.95 in the HELLP syndrome group, respec-
tively (p=0.432). There was no significant difference between two
groups regarding the gestational week during labor and fetal birth
weight (p=0.185 and p=0.060 respectively). Intrauterine growth
retardation was significantly more common in HELLP group
(p=0.033) in terms of gestational complications. The transfusion of
blood products was needed more commonly in HELLP group
(p=0.023). Platelet levels were significantly lower and serum
transaminases were significantly higher in HELLP group (p=0.001
and p=0.038, respectively).

Conclusion: Preeclampsia and HELLP syndrome are still severe
obstetric complications leading to maternal and fetal morbidity and
mortality. It would be reasonable to transport these cases to multi-
disciplinary centers having intensive care units.

Keywords: Preeclampsia, HELLP syndrome, maternal morbidi-
ty-mortality.
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normal within postpartum 6 weeks. Its incidence rate
varies according to population examined, but it
approximately ranges between 2 to 7%.[2] It may cause
maternal morbidity and mortality associated with com-
plications such as pulmonary edema, intraventricular
bleeding, intraventricular hemorrhage, and dissemi-
nated intravascular coagulation (DIC), as well as
neonatal morbidity and mortality due to complications
such as intrauterine growth retardation and premature
labor.[3] Neonatal and maternal mortality rates may
reach up to 25% especially in early-onset severe cases.[4]

The syndrome of hemolysis, elevated liver
enzymes, and low platelet count (HELLP) is a variant
of preeclampsia according to some authors while
another group of authors believe that it is completely a
different pathology.[5] HELLP syndrome is character-
ized with hemolysis, elevated liver enzymes and low
platelet count, and it may appear at any week of gesta-
tion. The risk of fetal loss may reach up to 15%.[6] In
this study, we aimed to analyze in the fetal and mater-
nal outcomes in pregnancies followed up at our clinic
with the diagnosis of preeclampsia and HELLP syn-
drome, and to evaluate in the light of the literature

Methods
The medical files of 40 cases with preeclampsia and 13
cases with HELLP syndrome who were followed at our
clinic between January 2011 and December 2013 were
evaluated in terms of fetal and maternal outcomes.
Proteinuria (300 mg or above in the urine for 24 hours,
or as ≥30 mg or ≥1+ in the spot urine sample taken at
least twice within maximum 7 days at 4-6 hours of
intervals) and hypertension (over 140/90 mmHg in at
least two measurements within maximum 7 days at 4-6
hours of intervals) occurring after 20 weeks of gestation
were considered as the criteria for preeclampsia diagno-
sis. In the diagnosis of HELLP syndrome, the findings
of elevated liver enzymes, thrombocytopenia and
hemolysis confirmed by peripheral smear were used.
Data such as maternal age, gravida, parity were
reviewed from medical records and week of gestation,
maternal complications and fetal complications during
diagnosis were evaluated. The approval of local ethics
committee was obtained for the study. 

Results
A total of 40 cases with preeclampsia and 13 cases with
HELLP syndrome were included to our study. Mean

maternal age of the cases with preeclampsia was
30.08±5.33 while it was 31.46±5.95 in the cases with
HELLP syndrome (p=0.432). There was statistically no
difference between the groups in terms of gravida and
parity (Table 1). Weeks of gestation during labor was
34.45±4.05 in the preeclampsia group and 32.77±3.44 in
the HELLP syndrome group, and the difference was sta-
tistically not significant (p=0.185). While mean birth
weight was 1737.50±679.19 g in the preeclampsia group,
it was found as 2210.95±761.06 g in the HELLP syn-
drome group (p=0.060). In terms of gestational compli-
cations, the finding of intrauterine growth retardation
(IUGR) was significantly more common in the cases
with HELLP syndrome (p=0.033). The transfusion of
blood products was needed significantly more common-
ly in HELLP group (p=0.023) (Table 2). All of the cases
gave cesarean delivery. In terms of the previous cesarean
rates, 12 cases in the preeclampsia group and 3 cases in
the HELLP syndrome undergone cesarean delivery pre-
viously; in other words, 70% of the cases in preeclamp-
sia group and approximately 77% of the cases in
HELLP syndrome group had cesarean due to the pri-
mary indications of preeclampsia and HELLP syn-
drome. In terms of laboratory values, platelet values of

Table 1. Demographic characteristics of the cases.

Preeclampsia HELLP p value

Maternal age (mean±SD) 30.08±5.33 31.46±5.95 0.432

Gravida (mean±SD) 2.33±1.24 2.30±1.38 0.950

Parity (mean±SD) 1.07±0.93 1.0±0.28 0.801

Weeks of gestation (mean±SD) 34.45±4.05 32.77±3.44 0.185

Table 2. Preeclampsia cases vs. cases with HELLP syndrome in terms
of antenatal complications.

Preeclampsia HELLP p value
n=40 n=13

GDM 2 - 0.559

Anemia 22 7 0.962

Oligohydramnios 8 7 0.061

IUGR 5 6 0.033

Blood transfusion 18 11 0.023

Ablatio placentae 4 4 0.185

IFD 1 2 0.063

GDM: Gestational diabetes mellitus, IUGR: Intrauterine growth retardation,
IFD: Intrauterine fetal death



Volume 22 | Issue 2 | August 2014

Assessment of feto-maternal outcomes in preeclampsia and HELLP cases

67

the cases in HELLP group were significantly higher
(p=0.001) and liver enzymes were significantly higher
(p=0.038) (Table 3).

Discussion
Preeclampsia is frequently seen in primigravida cases.
However, in our study, it was found out that only about
27.5% (n=11) of the cases in preeclampsia group was
primigravida. In multipara patients being preeclampsia
in their previous pregnancy, partner change or the dura-
tion between two pregnancies being short (less than 2
years) are the major factors increasing the risk.[7]

However, since our study was retrospective, we could
not obtain detailed data from the medical records of
multipara patient group. Another misleading condition
about the rates is that our clinic is a tertiary center, and
there may be admissions from surrounding cities and
counties. In the cases with HELLP, we found that
38.5% (n=5) of the cases were primigravida pregnancies.
Although the pathophysiology of HELLP syndrome is
not clear, it is frequently seen in multipara pregnancies.[6]

The mean age tends to be higher than preeclamptic
pregnants (usually >25 years old).[6] While mean mater-
nal age was 30.08±5.33 for preeclampsia cases in our
study, it was found as a little higher in the cases with
HELLP syndrome which was 31.46±5.95. However,
this difference was statistically not significant (p=0.432).

HELLP syndrome complicates about 0.2-0.7% of
pregnancies. Superimposed HELLP syndrome is
observed in about 4-12% of cases with preeclampsia or
eclampsia.[5] Another issue that should be considered is
that there may be no hypertension in approximately 10-
15% of the patients, so this condition may cause laten-
cy in diagnosis and intervention.[8] In the diagnosis of
the cases especially presented out of the ordinary, most
specific indicator for HELLP syndrome is platelet
count. Therefore, if any decrease is detected in the
platelet count during antenatal follow-up, HELLP syn-
drome should be considered certainly.[9] In our study,
platelet values were significantly lower in HELLP
group (p=0.001). Serum transaminase values may reach
up to 4000 U/L.[6] As long as DIC does not develop as
well, coagulation profile (prothrombin time) progresses
at normal levels. However, in cases where fibrinogen
levels are less than 300 mg/dl, DIC development should
be suspected.[6] Also, in the studies performed, it was
seen that positive D-dimer test shown the development
of HELLP syndrome even there was no deterioration
in other coagulation parameters.[6]

HELLP syndrome and preeclampsia are associated
with maternal and fetal morbidity and mortality.[10] Also,
its clinical progress is rapid and disseminated intravas-
cular coagulation may be seen within hours.[11] In a com-
pilation study arranged by Haram et al., it was found
that eclampsia was between 4 and 9%, ablatio placentae
between 9 and 20%, DIC up to 56% as the maternal
complications associated with HELLP syndrome.[10] In
our study, ablatio placentae rate was 30% (n=4) in the
HELLP group while it was 10% (n=4) in the
preeclampsia group. However, this difference was sta-
tistically not significant (Table 2). DIC developed in 2
cases in the HELLP group. There was no DIC in
preeclamptic group (p=0.002). It was reported the rate
of IUGR in the cases with HELLP syndrome reached
up to 60% (10,12). In line with the studies performed,
we found IUGR rate as 50% (n=6) in the HELLP
group. This rate was significantly different than the rate
found in preeclampsia group (p=0.033). It was empha-
sized that HELLP syndrome accompanied perinatal
mortality up to the rates of 35%.[10] In Turkey, in a
study performed by Gezginc et al., intrauterine fetal
mortality was found as 10.4%.[3] In our study, in utero
fetal loss was found as 15% (n=2) in HELLP syndrome.
Maternal mortality rate associated with HELLP syn-
drome is reported between 1 and 24%.[10] Acute renal
failure (ARF), DIC, and cerebral hemorrhage are major
mortality reasons. In case of acute renal failure associat-
ed with pregnancy, the most common underlying rea-
son is HELLP syndrome.[10] In the study performed by
Sibai et al., it was highlighted that ARF was observed at
a rate of 7.3% with HELLP.[13] In a study carried out on
14 cases with HELLP syndrome, ARF developed in a
case.[14] Similar to these rates, one of our cases with
HELLP syndrome developed ARF (7%).

Table 3. Comparison of laboratory findings of cases with preeclamp-
sia and HELLP syndrome.

Preeclampsia HELLP p value
n=40 n=13

Platelet 85459±30321 53153±18636 0.001

Hemoglobin 12.07±1.18 10.58±2.32 0.656

Hematocrit 29.08±5.83 30.30±6.19 0.526

AST 143.22±333.41 406.08±495.33 0.038

ALT 75.94±187.10 223.31±277.70 0.039

Creatinine 0.81±0.386 1.01±0.485 0.142

Uric acid 6.08±1.40 6.10±1.23 0.968
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Also, preeclampsia and HELLP syndrome increase
neonatal morbidity and mortality associated with pre-
maturity due to delivery requirements. In a study, it
was reported that premature labors are observed at a
rate of 70% in HELLP syndrome.[15] In our study, pre-
mature labor rate was found as 72% in the preeclamp-
sia group. This rate was found as 90% in the HELLP
group. While delivery occurred at an early week in the
HELLP group, the week of gestation during delivery
was not statistically significant between two groups.

There are no certain limits related with the delivery
type in preeclampsia and HELLP syndrome cases. The
week of gestation that the disease is detected, general
condition of patient and the progress of disease, avail-
ability of experienced personnel for delivery and anes-
thesia are the major parameters impacting the delivery
type.[10] In cases where maternal hypertension cannot
be controlled, the findings of ablation develop, fetal
distress findings appear and maternal laboratory find-
ings deteriorate, cesarean would be a reasonable pref-
erence.[12] Cesarean should be preferred also in the
presence of HELLP syndrome before 30 weeks of ges-
tation, oligohydramnios, IUGR and in the presence of
non-conforming Bishop score.[15] What matters here is
to apply platelet suspension support to patients who
have platelet values of 50.000/mm3 and planned for
cesarean, and to patients who have platelet values of
25.000/mm3.[16]

Conclusion
In our study, the case group with HELLP syndrome is
relatively higher than the preeclampsia group screened in
the same duration. We believe that the reason is the
admissions from nearby regions. No matter how early
and proper is the diagnosis, HELLP syndrome and
severe preeclampsia are still gestational complications
causing maternal and fetal mortality.

Conflicts of Interest: No conflicts declared. 
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The impact of maternal lipid levels of non-diabetic
pregnant women on fetal weight
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Özet: Diyabetik olmayan gebelerde maternal lipid
seviyelerinin fetal a¤›rl›k üzerine etkisi
Amaç: Diyabetik olmayan gebelerde maternal lipid seviyelerinin
fetal do¤um a¤›rl›¤› üzerine olan etkilerinin de¤erlendirilmesi.

Yöntem: Çal›flmaya hastanemiz gebe poliklini¤ine baflvuran ve 50
g glukoz tarama testi sonuçlar› 135 mg/dL alt›nda olan 120 hasta
dâhil edilerek, 25-35. haftalar aras›nda açl›k kan›nda total koles-
terol (TK), trigliserit (TG), yüksek dansiteli lipoprotein (HDL),
düflük dansiteli lipoprotein (LDL) düzeyleri ölçüldü. Hastalar
TG de¤erleri 250 mg/dL eflik de¤er al›narak iki gruba ayr›ld›
(Grup I: TG<250,  Grup II:≥250). Her iki grup yafl, fetal do¤um
a¤›rl›¤›, glukoz tarama ve do¤um haftalar› aç›s›ndan karfl›laflt›r›l-
d›. 

Bulgular: Hastalar›n yafl ortalamas› 27.65±5.40, ortalama VK‹
28.29±4.24 ve ortalama lipid ölçüm haftas› 32.18±3.03 bulundu. Or-
talama do¤um haftas› ve do¤um a¤›rl›¤› s›ras›yla 38.53±2.11 ve
3295.75±564.58 gram idi. Ortalama glukoz tarama, TK, TG, HDL
ve LDL de¤erleri s›ras›yla 99.32±19.49 mg/dL, 243.01± 44.24
mg/dL, 255.28±90.27 mg/dL, 68.44±18.52 mg/dL ve 123.21±37.11
mg/dL saptand›. Her iki grubun (Grup I ve Grup II) yafl ortalamas›
s›ras›yla 27.8±5.3 ve  27.5±5.4, ortalama fetal do¤um a¤›rl›¤› 3343.5±
451.1 ve 3241.0±671.4, ortalama glukoz tarama de¤erleri 100.1±19.2
mg/dL ve 98.3±19.8 mg/dL, ortalama do¤um haftas› 38.4±1.6 ve
38.6±2.5 idi. Her iki grup aras›nda yafl, fetal do¤um a¤›rl›¤›, glukoz
tarama ve do¤um haftalar› aç›s›ndan istatistiksel olarak anlaml› fark
saptanmad›. Ayr›ca TG düzeyleri ile fetal a¤›rl›k aras›nda korelasyon
saptanmad›.

Sonuç: Çal›flmam›za göre diyabetik olmayan gebelerde lipid para-
metreleri ile fetal do¤um a¤›rl›klar› aras›nda bir iliflki bulunmam›fl-
t›r.

Anahtar sözcükler: Gebelik, lipit düzeyleri, fetal a¤›rl›k.
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Abstract

Objective: It is aimed to evaluate the impacts of maternal lipid lev-
els of non-diabetic pregnant women on fetal birth weight.

Methods: A total of 120 patients who admitted to our maternity ward
of our hospital and had 50 g glucose screening test results lower than
135 mg/dL were included to our study and the levels of total choles-
terol (TC), triglyceride (TG), high density lipoprotein (HDL) and
low density lipoprotein (LDL) were measured in their fasting blood
between 25 and 35 weeks of gestation. The patients were separated
into two groups by taking 250 mg/dL of TG value as threshold
(Group I: TG<250, Group II: ≥250). Both groups were compared in
terms of age, fetal birth weight, glucose screening, and delivery weeks. 

Results: It was found that the mean age of patients was 27.65±5.40,
mean BMI was 28.29±4.24, and mean lipid measurement week was
28.29±4.24. The mean delivery week and birth weight were 38.53± 2.11
and 3295.75±564.58 g, respectively. Mean glucose screening, and the
values of TC, TG, HDL and LDL were found as 99.32±19.49 mg/dL,
243.01±44.24 mg/dL, 255.28±90.27 mg/dL, 68.44±18.52 mg/dL and
123.21±37.11 mg/dL, respectively. The mean ages of both groups
(Group I and Group II) were 27.8±5.3 and 27.5±5.4, the mean fetal
birth weights were 3343.5±451.1 and 3241.0±671.4, the mean glucose
screening values were 100.1±19.2 mg/dL and 98.3±19.8 mg/dL, and the
mean delivery weeks were 38.4±1.6 and 38.6±2.5, respectively. There
was statistically no significant difference between both groups in terms
of age, fetal birth weight, glucose screening values and delivery weeks.
There was also no correlation between TG levels and fetal weight.

Conclusion: According to our study, no relationship was found
between fetal birth weights and lipid parameters of non-diabetic
pregnant women.

Keywords: Fetal weight, lipid levels, pregnancy.
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Introduction
Many changes occur during pregnancy in physiological
and biochemical aspects. Prominent changes are also
observed in maternal lipid metabolism.[1,2] It is consid-
ered that maternal lipid levels increase until second
trimester and even third trimester and this increase is
very significant for fetal development and lactation.[3]

Hypertriglyceridemia is a characteristic feature of
pregnancy.[4] These changes are in favor of fetus and
necessary for fetal development. Every substance or hor-
mone that can pass beyond the placenta may affect fetus.
The most typical example is the macrosomia observed in
the fetuses of pregestational or gestational diabetic
mothers. As explained by Pederson for the first time,
macrosomia appears when hyperglycemia of mother
causes hyperinsulinemia, and consequently causing
hyperglycemia and hyperinsulinemia in fetus.[5] In vari-
ous studies, it has been reported that there is a relation-
ship between blood glucose levels and fetal weight and
fetal adipose tissue in diabetic pregnant women.[6-8]

Although there is very good glycemic control in diabet-
ic pregnant women, there is still risk for macrosomia.
Fetal growth is also affected by factors such as maternal
lipids as in addition to glucose. In some studies, a rela-
tionship between blood glucose level and maternal
triglyceride levels in non-diabetic pregnant women is
reported.[9-12] There is a close relationship between
maternal nutrition and fetal growth and development. It
is reported that fetuses which are older according to
their gestational ages are under risk in terms of some
diseases both during birth and their postnatal life.

In this study, we investigated the impacts of maternal
lipid levels of non-diabetic pregnant women, measured
between 25 and 35 weeks of gestation, on fetal weight
and neonatal outcomes.

Methods
The study was conducted on 120 non-diabetic patients
at Clinics of Obstetrics and Gynecology, Tepecik
Training and Research Hospital. The approval was
obtained from the ethics committee of the hospital for
the study which was performed prospectively. The
exclusion criteria of the study were the diabetes in the
medical history, positive screening for gestational dia-
betes in previous pregnancy, hypertension and lipid
metabolism disease, thyroid disease and rheumatic
associated disease history which may cause intrauterine

growth retardation, and the patients who did not have
such conditions were included to the study. For gesta-
tional diabetes, 50 g glucose screening was carried out
between 24 and 28 weeks of gestation; those below 135
mg/dL were considered as negative for this screen-
ing.[13] Fasting maternal lipid levels, total cholesterol
(TC), triglyceride (TG), high density lipoprotein
(HDL) and low density lipoprotein (LDL) of the
patients at between 25 and 35 weeks of gestation were
recorded. Also, by measuring heights and weights,
body mass index (BMI) was calculated. Routine gesta-
tional follow-ups of patients were carried out. The ges-
tational ages of the patients were confirmed by the
dates of their last menstrual periods and the ultra-
sonography of first three months. Delivery weeks,
delivery types, fetal gender, fetal weights and newborn
data of all patients were recorded.

In the study performed by Kitajima et al., hyperlipi-
demia was defined as the values above 75% of each
lipid concentration and the values above 259 mg/dL
for triglyceride.[14] In our study, we separated patients
into two groups according to their TG values. Those
with triglyceride values below 250 mg/dL were in
Group I (n=64) and those with triglyceride values
above 250 mg/dL were in Group II (n=56). These two
groups were compared in terms of age, fetal birth
weight, glucose screening and delivery weeks.

The patients were also separated into two groups in
terms of BMI values as being below and above 25
kg/m2. Accordingly, those with BMI value below 25
were included into the Group A (n=29) and those
above 25 were included into the Group B (n=91). Both
groups were compared in terms of lipid parameters,
birth weights, and glucose screening values.

The data obtained was analyzed by SPSS 16.0
(SPSS Inc., Chicago, IL, USA). Group comparisons
were done by student t test and chi-square test. p<0.05
was considered statistically significant. 

Results
Mean age of the patients was 27.65±5.40. Mean delivery
week was 38.53±2.11, and mean birth weight was
3295.75±564.58 g. While mean lipid screening week was
32.18±3.03, mean lipid values for TC, TG, HDL and
LDL were 243.01±44.24, 255.28±90.27, 68.44±18.52
and 123,21±37.11 mg/dL, respectively. Mean BMI value
of the patients calculated during the examination was
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28.29±4.24 kg/m2 and mean value of 50 g glucose screen-
ing was 99.32±19.49 g/dL (Table 1). In terms of fetal
gender, 65 (54.16%) of fetuses were female, and 55
(45.83%) of them were male. For delivery types, 55%
(66/120) of the patients had normal delivery while 45%
(54/120) of them had cesarean delivery. Hypospadias
anomaly was detected in two cases. Eight cases required
respiration support due to the diagnosis of respiratory
distress syndrome. Babies born at or above 4000 g were
considered as macrosomic, and macrosomic baby rate
was found as 10.83% (13/120).[15]

When Group I and Group II were compared in
terms of age, fetal birth weight, glucose screening and
birth weeks, statistically no significant difference was
detected between two groups (Table 2). Also, no corre-
lation was found between TG levels and fetal weight
(p=0.881, r=-0.014).

There was statistically significant difference between
Groups A and B in terms of HDL values (p=0.02).
Accordingly, HDL values were lower in the group with
higher BMI values. TG values were also higher in the

group with higher BMI values (p=0.031). No difference
was found when both groups were compared in terms of
TC, LDL, fetal birth weight, glucose screening and
delivery week (Table 3).

Discussion
It has been reported that there is an increase in obesity
prevalence during pregnancy in recent years.[15] Fetal
birth weight is affected by various factors such as preges-
tational BMI value of mother, weight gained during
pregnancy, pregnancy duration and male fetal gender.
Change in fetal weight is closely associated with the
amount of neonatal adipose tissue. Fetal growth retarda-
tions are also probably affected by the changes in mater-
nal and fetal lipid metabolism. According to our study,
no relationship was detected between maternal fasting
lipid levels and fetal changes. The patients were grouped
according to BMI category and compared. Patients with
normal and low weights were in a group while over-
weight and obese patients were in the other group.
When both groups were compared, HDL values were
found to be lower in the group with higher BMI values
(p=0.02). It is an expected result that cardioprotective
HDL values decrease as weight increases. Also, TG val-
ues were found to be higher in the group with high BMI
values (p=0.031). Maternal hypertriglyceridemia is an
expected result usually at the last trimester of pregnan-
cy.[4] Triglyceride cannot reach fetus by passing beyond
the placenta directly. Lipoprotein receptors in the pla-
centa, proteins binding free fat acid and lipase activities
and maternal free fat acids passes to fetus.[3,16,17]

Maternal weight has a critical role for determining
fetal weight. Even though the reason is unclear, it is
thought that genetic factors shared between mother and

Table 1. Demographic and laboratory parameters of the patients.

Mean±SD Min.-Max.

Age (year) 27.65±5.40 17-42

Examination week 32.18±3.03 25-35

TC (mg/dL) 243.01±44.24 160-393

TG (mg/dL) 255.28±90.27 82-753

HDL (mg/dL) 68.44±18.52 32-146

LDL (mg/dL) 123.21±37.11 30-274

Fetal weight (g) 3295.75±564.58 550-4620

Glucose screening (mg/dL) 99.32±19.49 60-137

Delivery week 38.53±2.11 24-41

Body mass index 28.29±4.24 20.8-42.1

Table 2. Comparison of the groups according to triglyceride levels
(Group I: TG<250, Group II: TG≥250).

Mean±SD p value

Group I Group II
(n=64) (n=56)

Age 27.8±5.3 27.5±5.4 0.777

Fetal weight (g) 3343.5±451.1 3241.0±671.4 0.323

Glucose screening (mg/dL) 100.1±19.2 98.3±19.8 0.626

Delivery week 38.4±1.6 38.6±2.5 0.538

Table 3. Comparison of the groups according to body mass index.

Mean±SD p value

Group A   Group B  
(n=29) (n=91)

TC (mg/dL) 247.32±36.91 241.64±46.44 0.556

TG (mg/dL) 223.36±88.63 265.44±88.8 0.031

HDL (mg/dL) 77.54±23.63 65.55±15.65 0.020

LDL (mg/dL) 124.86±23.85 122.68±39.51 0.788

Fetal weight (g) 3163.10±505.89 3338.02±578.24 0.147

Glucose screening (mg/dL) 97.03±17.26 100.05±20.18 0.470

Delivery week 38.07±1.73 38.68±2.20 0.175
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fetus are effective. Just glucose control is not sufficient to
stop fetal growth ongoing especially in obese women. It
was shown by Langer et al. that initiating insulin treat-
ment as well prevents fetal macrosomia due to antilipoly-
tic effect of insulin.[18] Therefore, decrease in maternal
free fat acids and TG levels causes fetal adipose tissues to
reduce. According to the study of Knop and Kitajima,
TG levels are effective in determining macrosomia free
of BMI.[11,14] In our study, although it is found that TG
levels are higher in the group with high BMI, no differ-
ence was found among fetal weights. In the study per-
formed by Kitajima et al., they found that maternal fast-
ing TG levels in non-diabetic patients who were positive
for glucose screening between 24 and 32 weeks of gesta-
tion but negative for oral glucose tolerance test were cor-
related with fetal birth weight at term independent from
glucose and obesity, and therefore maternal TG levels
measured in mid-gestational period are the independent
indicators for detecting macrosomia. In the study carried
out by Son et al., it was emphasized that maternal fasting
TG levels in patients with gestational diabetes can deter-
mine the possibility to deliver large baby independent
from weight gained during pregnancy, BMI, age and
parity.[19] In our study, no difference was found between
fasting maternal TG levels between 25 and 35 weeks of
gestation and fetal birth weight, delivery week and glu-
cose screening values. This result makes us to think that
other factors in addition to maternal glucose and lipid
parameters may also be effective on determining fetal
birth weight. Since lipid levels are not checked in fetal
cord blood, it is not possible to interpret the relationship
with maternal lipid levels. In the studies performed, it
has been found that there is correlation between lipid
levels in fetal cord blood and maternal lipid levels.
Lipoprotein lipase (LPL) is significant in lipid metabo-
lism. It is found in capillary endothelium of extra hepat-
ic tissues, and they have a role in hydrolysis of triglyc-
eride-rich lipids (VLDL and chylomicron) into free fat
acid and glycerol. It is though that lipoprotein lipase is
effective on the development of fetal adipose tissue and
fetal weight. In fetuses with low weight according to
their week of gestation, triglyceride levels are high asso-
ciated with low levels of LPL. Insufficient use of triglyc-
eride in peripheral tissue also causes decrease in fetal adi-
pose tissue and low birth weight. Placental LPL is signif-
icant for passing maternal lipids to the fetus in terms of
creating fetal adipose tissue substrate.

According to the study of Hyperglycaemia and
Adverse Pregnancy Outcome (HAPO), there is a close

relationship between BMI and poor obstetric outcomes.
Additionally, the risk for delivering macrosomic fetus
increases in patients who have high BMI before preg-
nancy.[10] Birth traumas, shoulder dystocia and cesarean
delivery rates increase in macrosomic fetuses. Also, it has
been found that nutritional environment that such
babies are exposed in intrauterine life also has a deter-
mining role for the postnatal life. It is reported that they
are under risk especially in terms of obesity, cardiovas-
cular diseases and type-II diabetes. In the determination
of fetal macrosomia, studies on enzymes and hormones
creating and arranging fetal adipose tissue as well as
maternal glucose and lipid parameters are also required.

Conclusion
As a conclusion, no relationship was found in our study
between fetal birth weights and maternal lipid levels of
non-diabetic pregnant women. TG levels were found to
be higher in those who have high BMI values, and HDL
values were found to be lower.

Conflicts of Interest: No conflicts declared. 
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Özet: Birinci trimester ultrasonografisinde 
cinsiyet tayini do¤ruluk yüzdesi
Amaç: Tekil gebeliklerde 110/7–136/7 haftalar aras›nda yap›lan ultra-
sonografik de¤erlendirmede saptanan fetal cinsiyetin 22. hafta ultra-
sonografisindeki cinsiyet tayini ile karfl›laflt›r›larak do¤ruluk yüzde-
lerinin hesaplanmas› amaçland›.

Yöntem: 2008 - 2010 y›llar› aras›nda birinci trimester taramas› ya-
p›lm›fl olan, yap›sal anomalisi bulunmayan spontan tekil gebeler
de¤erlendirildi. 110/7–136/7 haftalar aras›nda cinsiyet tayini yap›l›p
22. hafta ultrasonografisinde cinsiyet do¤rulama verilerine ulafl›-
lan, tek uygulay›c›n›n de¤erlendirdi¤i fetüsler incelemeye dâhil
edildi. Dâhil etme ölçütlerine uygun 395 fetüs de¤erlendirmeye
al›nd›. Oranlar›n y›llara göre da¤›l›m› incelendi. 

Bulgular: Ortalama anne yafl› 30.5±3.3 y›l olarak saptand›. Orta-
lama gebelik haftas› 12.6±0.5 idi. 110/7-136/7 hafta taramas›nda cin-
siyet tayini yap›lan fetüslerin 22. hafta do¤rulamas›nda uyum ora-
n›n›n y›llar içerisinde artt›¤› ve %89.9 gibi yüksek bir yüzdeye
ulaflt›¤› saptand›. Önceki y›llarda k›z olarak belirtilip 22. hafta do¤-
rulamas›nda erkek saptanma olas›l›¤›, erkek olarak belirtilip 22.
hafta do¤rulamas›nda k›z saptanma olas›l›¤›ndan anlaml› (p<0.001)
olarak (yaklafl›k 2 kat) fazla görülürken, bu fark saptama yüzdesi-
nin artmas› ile ortadan kalkm›flt›r.

Sonuç: Gebelikte 110/7–136/7 hafta ultrasonografik incelemelerinde
cinsiyet tayini, uygulay›c› deneyimi ile artan yüksek do¤ruluk ora-
n›na sahiptir.

Anahtar sözcükler: Birinci trimester, fetüs, cinsiyet, ultrasonog-
rafi, tarama.
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Abstract

Objective: Our aim was to compare the fetal sex determined in the
ultrasonographic examination carried out at weeks between 110/7 and
136/7 in singleton pregnancies with the sex determination at 22 weeks
of gestation, and to calculate accuracy rates.

Methods: Spontaneous singleton pregnant women who had first
trimester screening between 2008 and 2010 and had no structural
anomaly were evaluated. Fetuses on which sex determination was
done between weeks 110/7 and 136/7, of which sex verification data were
received in the ultrasonography carried out at 22 weeks of gestation,
and which were evaluated by a single clinician were included to the
study. A total of 395 fetuses complying with inclusion criteria were
analyzed. The distribution of rates by years was reviewed. 

Results: Mean maternal age was found as 30.5±3.3 years, and mean
week of gestation was 12.6±0.5. It was found in the verification
ultrasonography made at 22 weeks of gestation that the accuracy of
fetuses who were made sex determination between weeks 110/7 and
136/7 increased by years and reached a high rate as 89.9%. In previ-
ous years, the possibility to determine sex as female but to change
the determination as male in the verification made at 22 weeks of
gestation was found significantly (p<0.001) higher (about two times)
than the possibility to determine sex as male but to change the
determination as female in the verification made at 22 weeks of ges-
tation, and this difference disappeared when determination percent-
age increased.

Conclusion: The sex determination in ultrasonographic examina-
tions between weeks 110/7 and 136/7 during pregnancy has an increas-
ing accuracy rate as clinician’s experience increases.

Keywords: First trimester, fetus, sex, ultrasonography, screening.
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Introduction
Fetal sex determination has an importance for detecting
gender-specific genetic diseases and determining to
practice proper invasive test according to the possibility.
While sex determination can be easily done by ultra-
sonography at and after second trimester,[1-6] it is a late
period for invasive procedure and causes stressful gesta-
tional follow-up. Today, with the help of advanced
genetic technology, fetal sex determination can be done
through maternal blood in genetic diseases such as
hemophilia from maternal blood; however, this method
is very expensive for now and ultrasonography is recom-
mended in developing countries in terms of costs.[7,8] In
this respect, sex determination at the earliest possible
period by fetal ultrasonography is very significant for
detecting gender-specific genetic diseases.

In our study, we aimed to compare the fetal sex deter-
mined in the ultrasonographic examination carried out at
weeks between 110/7 and 136/7 in singleton pregnancies
with the sex determination by ultrasonography at 22
weeks of gestation, and to calculate the accuracy rates.

Methods
In our study, medical files of pregnant women who had
sex determination at first trimester during routine gesta-
tional follow-up between 2008 and 2010 and who were
confirmed for sex determinations at second trimester (22
weeks of gestation) were evaluated retrospectively.
Spontaneous singleton pregnancies who had first and
second trimester screenings and sex determination, had
no structural anomaly and evaluated by a single clinician

were included to the study. Fetal ultrasonography
screenings were carried out transabdominally by a single
clinician by Voluson 730 Expert (GE Healthcare,
Milwaukee, WI, USA) ultrasonography device with 4-7
MHz convex transducer in accordance with the criteria
defined in the literature of sex determination.[1-6,9-13] Angle
measuring method was used for sex determination by
early period fetal ultrasonography. The evaluation was
done in supine position where fetal genital area is in mid-
sagittal plane, fetus reaches to probe in parallel and legs
and spine is not on extension. The angle of genital tuber-
cle to a horizontal line drawn through the lumbosacral
skin surface was measured and the cases with angle at
and above 45 degrees were determined as male (Fig. 1),
and those with genital tubercle parallel or convergent to
the horizontal line (<10 degrees) were determined as
female (Fig. 2). In cases with an angle between 10 and
45, sex determination was not done. In the sex determi-
nations by fetal ultrasonography at 22 weeks of gesta-
tion, 3 lines and presence of vulva was interpreted as
female while presence of phallus was interpreted as male.

The cases without any sex change in sex determina-
tion evaluations between first and second trimesters con-
stituted “No change” group; the cases who were deter-
mined as male in the first trimester but then defined as
female in the second trimester constituted “male-
female” group, and the cases who were determined as
male in the first trimester but then defined as female in
the second trimester constituted “male-female” group.
By calculating accuracy rates of sex determination, the
distribution of accuracy rates by years was evaluated in
order to show any difference in accuracy rates depending

Fig. 1. Ultrasonography example of a male fetus. Fig. 2. Ultrasonography example of a female fetus.
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on the experience of clinician. Fetal measurement values
of accuracy groups in sex determination were compared
among groups for each week of gestation.

Statistical evaluations were done by using SPSS ver-
sion 17.0 (SPSS Inc., Chicago, IL, USA). Chi-square test
and one-way ANOVE tests were used, respectively, in
order to compare distribution rates and mean measure-
ment values among groups. Statistical significance level
of p value was determined as <0.05.

Results
A total of 395 pregnant women who complied with
inclusion criteria were included to the study. Mean
maternal age was found as 30.5±3.3 years, and mean
week of gestation was 12.6±0.5. Accuracy rates for sex
determination of fetuses evaluated and the distribution
according to weeks of gestation are shown in the Table
1. Generally, the accuracy rate of sex determination in
the first trimester for weeks 110/7-136/7 was found as
82.3%. Accurate determination rates and changes by
years depending on the experience of clinician for ultra-
sonography are shown in the Table 2. The compatibili-
ty rate of fetuses, which had sex determination at weeks
110/7-136/7, with the verification in 22 weeks of gestation
was found as low as 77.2% in the beginning; however, it
increased as the experience of clinician increased by
years, and reached a high rate as 89.9%. In previous
years, the possibility to determine sex as female but to
change the determination as male in the verification
made at 22 weeks of gestation was found significantly
(p<0.001) higher (about two times) than the possibility to
determine sex as male but to change the determination

as female in the verification made at 22 weeks of gesta-
tion, and this difference disappeared when determina-
tion percentage, in other words the experience,
increased. The fetal measurement values of each group
for each week regarding the fetuses, which had sex deter-
mination at weeks 110/7-136/7, are shown in Table 3 com-

Table 1. Accuracy rates of fetal sex determination.

Male→→Female  No change Female→→Male 
change change

11 weeks of gestation 5.4% 81.1% 13.5%

12 weeks of gestation 7.2% 80.4% 12.3%

13 weeks of gestation 3.6% 89.2% 7.2%

Total 6.3% 82.3% 11.4%

Table 2. Change by years of accuracy rates in sex determination of
fetuses evaluated.*

Year Gender change N Percentage  (%)

2008 No change 44 77.2
Female→→Male change 9 15.8
Male→→Female change 4 7.0

2009 No change 147 77.8
Female→→Male change 29 15.3
Male→→Female change 13 6.9

2010 No change 134 89.9
Female→→Male change 7 4.7
Male→→Female change 8 5.4

Total No change 325 82.3
Female→→Male change 45 11.4
Male→→Female change 25 6.3

* Distribution was analyzed by chi-square test.

Table 3. Sex determination groups and fetal biometry according to the weeks of gestation.*

CRL Biparietal Head Abdominal  Femur  
diameter circumference circumference length

11 weeks of gestation Male→→Female change (n=2) 49.5±2.1 16.5±0.7 65.0±4.2 48.5±0.7 3.8±0.4

No change (n=30) 50.6±2.5 17.0±1.3 66.7±5.3 53.4±4.8 5.2±0.8

Female→→Male change (n=5) 49.4±3.1 16.4±0.9 63.2±2.9 52.2±4.1 4.7±0.8

12 weeks of gestation Male→→Female change (n=20) 58.2±3.8 19.3±1.5 74.4±5.8 58.8±5.4 6.2±1.1

No change (n=221) 60.4±3.8 20.2±1.6 77.0±5.5 61.3±4.9 6.8±1.2

Female→→Male change (n=34) 59.7±3.8 19.9±1.6 76.1±5.4 60.9±4.5 6.6±1.1

13 weeks of gestation Male→→Female change (n=3) 69.0±1.7 22.7±1.2 85.3±4.7 71.0±1.7 7.7±0.4

No change (n=74) 70.7±4.8 22.9±1.8 86.8±5.7 70.5±5.6 9.1±1.5

Female→→Male change (n=6) 68.7±1.9 21.8±1.8 82.7±5.6 67.8±4.0 9.1±1.7

*Mean measurement values for each week were compared among the groups by ANOVA test.
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paratively. Even though the fetal measurement values of
the “No change” group for each week were found to be
higher, there was statistically no significant difference
compared to other groups.

Discussion
Fetal sex determination has an importance for detecting
gender-specific genetic diseases and determining to
practice proper invasive test according to the possibility.
High success rates of sex determination were reported
for fetal ultrasonography generally between 12 and 40
weeks of gestation.[5] In the early periods of clinical
application of fetal ultrasonography, accuracy rates for
sex determination in late period screening series were
reported as successful varying between 64% at 25 weeks
of gestation and 95.6% at 30 weeks of gestation.[1,2]

While sex determination by fetal ultrasonography can
be done more easily when anatomy becomes more clear
at and after second trimester,[1,2] it is a late period for
invasive procedure and causes stressful gestational fol-
low-up for pregnant woman.

In previous research series on sex determination at
earlier weeks of gestation, the accuracy rate was report-
ed as low varying between 47 and 69% between 10 and
25 weeks of gestation,[3,4] while recent studies reported
success by ultrasonography in the rates as 92.3%.[6] Also,
it was seen that the margin of error in sex determination
has decreased as experience increases, which was also
shown in our study.[6]

Especially, in a wide case series where sex determina-
tions between 11 and 14 weeks of gestation were evalu-
ated, fetal sex determination for each week was reported
as 46%, 75%, 79% and 90%, respectively.[9] In our
study, the general rates for 12 and 13 weeks of gestation
are similar to that study. Again, in another similar study
where sex determination rates for 11-14 weeks of gesta-
tion were evaluated, the rate was found as 70.3% for 11
weeks of gestation and as 100% for 13 weeks of gesta-
tion.[10] In that study, 56% of the determinations at 11
weeks of gestation especially for male fetuses were
wrong and determined as female, while only 5% of the
female fetuses were determined incorrectly as male. In
our study, false sex determination of male fetuses were
made similarly higher; however, while similar rates were
observed for all weeks, in that study carried out previ-
ously, false determination rate for both sexes at 13 weeks
of gestation was found as 0%.[10] Certainly, the accurate
sex determination of male fetuses is significant when it

comes to gender-specific genetic diseases. In another
study carried out in Turkey, accuracy rate of sex deter-
mination was similarly found as 83.6%, and in that
study, success rate for male fetuses was 77.2% while it
was 91.1% for female fetuses.[11]

In a study where the relationship between CRL and
increase of accuracy rate for ultrasonographic sex deter-
mination, it was emphasized that CRL could be mislead-
ing for female fetuses when CRL is below 62.6 mm even
though accuracy rate was found high.[12] In our study,
fetal CRL values of the “No Change” group for each
week were found high; however, this difference was not
statistically significant. In the study of Pedreira et al.,
accuracy rate of sex determination was found as 93.9%
and 6 of 11 female fetuses were identified as male later.[14]

They observed that the angle between spine and phallus
varied at transverse and sagittal profiles depending on
the phallus erection, and proposed that false determina-
tion of these male fetuses as female fetuses might depend
on phallus erection.

Conclusion
The sex determination in ultrasonographic examina-
tions between weeks 110/7 and 136/7 during pregnancy has
an increasing accuracy rate as clinician’s experience
increases.

Conflicts of Interest: No conflicts declared. 
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Özet: Manisa ili üçüncü basamak kordosentez
sonuçlar›: Dört y›ll›k retrospektif analiz

Amaç: Çal›flman›n amac› 2009-2012 y›llar› aras›nda klini¤imizde
karyotip tayini amaçl› yap›lan giriflimsel ifllemlerden kordosentez-
lere ait sonuçlar› de¤erlendirilmektir.

Yöntem: 2009-2012 y›llar› aras›nda de¤iflik endikasyonlarla kar-
yotip tayini amaçl› kordosentez yap›lan 59 olgunun verileri retros-
pektif olarak de¤erlendirildi. 

Bulgular: Gerçeklefltirilen 59 kordosentez girifliminden, 52’sinde
doku kültürü baflar›l› oldu. Kordosentezde kültür baflar› oran›
%88.1 olarak tespit edildi. Ortalama gebelik haftas› 26.55±3.75 ola-
rak bulundu. Üreme tespit edilen olgularda %11.5 oran›nda kromo-
zom anomalisi tespit edildi (6/52). Endikasyon olarak en büyük dili-
mi, ventrikülomegali saptanan olgular oluflturdu (24/59). Bu endi-
kasyonu; %18.6 ile nöral tüp defekti saptanan olgular izledi (11/59).
Di¤er endikasyonlar ise %13.6 hidrops fetalis, %11.9 iskelet displa-
zisi, %8.5 kardiyak anomalilerdi. Kordosentez sonras› 59 olgunun
hiçbirinde komplikasyon yaflanmad›.

Sonuç: Kordosentez uygulanmas›, yüksek çözünürlüklü ultrasonog-
rafi cihazlar›n›n kullan›lmas› ile oldukça yayg›nlaflm›flt›r. Genellikle
18. gebelik haftas›ndan terme kadar uygulanabilen bir yöntemdir.
Özellikle ileri gebelik haftas›nda baflvuran ve h›zl› karyotipleme ge-
rektiren olgularda tercih edilmelidir. Kordosentez ifllemi sonras›nda
fetal kay›p riskinin %1.2-4.9 aras›nda de¤iflti¤i ve kordosentez iflle-
minin baflar›s›n›n, ifllemi yapan hekimin tecrübesine ba¤l› olarak
%85-98.4 aras›nda de¤iflti¤i unutulmamal›d›r.

Anahtar sözcükler: Kordosentez, karyotip analizi, ventrikülome-
gali, hidrops fetalis, iskelet displazisi, kalp anomalisi.
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Abstract

Objective: It is aimed to evaluate the outcomes of cordocentesis
interventions performed for karyotyping in our clinic between 2009
and 2012.

Methods: The data of 59 patients who had cordocentesis for genet-
ic analysis due to various indications between 2009 and 2012 were
analyzed retrospectively. 

Results: Out of 59 patients, the tissue culture was successful in 52
cases. The culture success rate in cordocentesis was detected as
88.1%. The mean week of gestation at the cordocentesis period was
26.55±3.75. Out of the 52 cases with successful tissue culture, chro-
mosomal disorders were detected in 11.5% (6/52 cases). Ventricu-
lomegaly was the most common indication of cordocentesis (24/59).
The second most common indication was neural tube defect found
in 11 cases (18.6%). The other indications were hydrops fetalis
(13.6%), skeletal dysplasia (11.9%), and cardiac anomalies (8.5%).
There was no complication following cordocentesis.

Conclusion: Cordocentesis has been commonly performed with
the use of high-resolution ultrasonography devices. It can be applied
from 18 weeks of gestation until term gestation. Cordocentesis
should be preferred especially for the pregnancies admitted during
late gestations and needed rapid results of karyotyping. It must be
kept in mind that the risk of fetal demise is approximately 1.2-4.9%
following the procedure and the success of cordocentesis varies
between 85 and 98.4% depending on the experience of the clinician.

Keywords: Cordocentesis, karyotype analysis, ventriculomegaly,
hydrops fetalis, skeleton dysplasia, cardiac anomaly.
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Introduction
Cordocentesis is an invasive prenatal diagnosis and
treatment method which can be applied from 14 weeks
of gestation up to term gestation, enables the early
diagnosis of intrauterine genetic, metabolic, infectious
and hematologic diseases during prenatal period and
the treatment in appropriate cases.[1]

High rates of fetal losses were reported in cases who
had cordocentesis especially before 18 weeks of gesta-
tion.[2] Following its first practice together with ultra-
sonography in 1984, it became popular when fetus
blood was used for the determination asphyxia, infec-
tion and particularly karyotyping.[3] Cordocentesis is a
method which can be applied easily under sterile con-
ditions without any hospitalization, and there is no
need for medication and local anesthesia to provide
maternal sedation and to decrease fetus movements.[4]

Diagnostic cordocentesis has various indications such
as blood diseases (coagulopathy, hemoglobinopathy),
fetus infections (TORCH group infections), fetal
hemolytic diseases (anti-D, Kell isoimmunisation),
fetal acid-base, blood gases, pH determination and
rapid karyotyping, chorionic villus sampling or
mosaicism in amniocentesis cultures, fetal anatomic
malformations, non-immune hydrops fetalis, intrauter-
ine growth retardation, late referral of patient and
amniocentesis with no result.

Our aim in this study is to evaluate our success in
obtaining culture after cordocentesis interventions for
karyotyping purposes applied in the last four years at
our university which is the only tertiary care service in
Manisa city, the distribution of our cordocentesis indi-
cations and feto-maternal complications.

Methods
Fifty-nine pregnant women who had cordocentesis for
prenatal diagnostic karyotyping between 2009 and 2012
in the Division of Perinatology, Faculty of Medicine,
Celal Bayar University were evaluated retrospectively in
terms of invasive indications, fetal prognosis, cell culture
success and genetic outcomes. As a standard procedure,
all cases and their spouses were verbally informed about
the procedure technique and possible complications
before cordocentesis. Then, the cases filled up informed
consent forms before the procedure. All cases were eval-
uated in terms of Rh incompatibility. Voluson 730 (GE
Healthcare, Milwaukee, WI, USA) 3.5 MHz transab-

dominal probe was used for the procedure. Following
systematic and detailed ultrasonographic examination
and placental localization, the procedure was carried out
at 21-22 weeks of gestation with 22 Gauch needle by fol-
lowing classical cordocentesis rules and under sterile
conditions without any maternal sedation. 2 cc of fetal
blood was drawn into the injector which already had 0.5
cc heparin inside. The cases that had Rh incompatibility
were administered 300 μg anti-D ampoule intramuscu-
larly in a single dose. The fetal losses and maternal com-
plications which occurred within three weeks following
the procedure were considered as the complications of
the procedure.

Fetal cord blood taken at an appropriate amount
from cordocentesis material which was directed to med-
ical genetic laboratory was cultured at 37 °C for 72 hours
within 5 ml basal medium (RPMI 1640) supported with
20% fetal bovine serum, 2% L-glutamine, 1% penicillin
/ streptomycin mixture and mitosis-stimulating fito-
hemagglutinin. After the culture, the metaphases
obtained by giemsa-tripsine banding after preparation of
harvested samples were analyzed. At least 20 metaphase
fields for each sample were examined in terms of numer-
ical and structural chromosomal anomalies, and the
results were reported complying with ISCN nomencla-
ture. 

Results
The mean age of all 59 cases that had cordocentesis was
found as 28.52±5.78 years (ranging between 17 and 43
years). The mean week of gestation was 26.55±3.75
(between 21 and 32 weeks of gestation). Out of 59
amniocentesis procedures performed, tissue culture was
successful in 52 cases. The success rate of culture in cor-
docentesis was found as 88.1%. Chromosomal disorders
were detected in 11.5% of the cases with successful tis-
sue culture (6/52). The most common indication among
the cases was ventriculomegaly (24/59). This indication
was followed by the neural tube defect found in 18.6%
of the cases (7/59). The other indications were hydrops
fetalis (13.6%), skeletal dysplasia (11.9%), and cardiac
anomalies (8.5%) (atrioventricular septal defect in 3
cases, transposition of the great arteries in 1 case, and
ventricular septal defect in 1 case). Cordocentesis indi-
cations are given in the Table 1.

By the karyotyping procedure carried out, trisomy
21 was detected in the cord blood of 4 cases, trisomy 18
in one case, and Turner mosaicism (45,XO + 46,XY) in



one case. Karyotyping result was 46,XY for 26 cord
blood samples, and 46,XX for 20 cord blood samples.
The results of karyotyping analysis are given in Table 2.
No maternal and fetal complication was observed in all
59 cases after the cordocentesis.

Discussion
A cordocentesis needle is used for cordocentesis which
is 20-25 Gauge in diameter and 12-15 cm in length.
Before the procedure, ultrasonographic examination
should be carried out and fetal cardiac activity and
anomaly type and presence, positions of fetus and
umbilical cord, placental localization and amniotic
fluid amount should be determined. For the insertion
spot to the umbilical cord, an area very close to the pla-
cental insertion site of umbilical cord (for a few cen-
timeters only) should be preferred. If it is not possible
to insert through an area close to placental insertion
site due to various reasons such as placental localiza-
tion, fetal position and amniotic fluid amount, free sec-
tion of umbilical cord or areas close to fetal insertion
site should be preferred.[5] In cases where umbilical vein
diameter is wider, wall thickness is small and also the
possibility of fetal bradycardia in arterial interventions,
umbilical vein should be preferred for the procedure.[6]

It has been reported that the cordocentesis practiced in
a single try is a reliable procedure in terms of hemody-
namic changes in fetus.[7] There is no need to use pro-
phylactic antibiotic after cordocentesis.[8] Mothers who
have Rh incompatibility should be given anti-D
immuneglobulin after cordocentesis.[9]

In cordocentesis interventions, fetal complications
such as fetal loss, premature rupture of membrane,
preterm labor, intraamniotic bleeding, fetal bradycar-
dia, hematoma-thrombosis of umbilical cord and feto-
maternal transfusion as well as maternal complications
such as chorioamnionitis, and adult-type respiratory
distress syndrome may be observed.[10,11] It is known
that fetal mortality may be higher in problematic preg-
nancies due to interventional procedure, and general
mean rate is considered as between 1.2 and 4.9%.[12,13] It
should be noted that the success of cordocentesis pro-
cedure varies between 85 and 98.4% depending on the
experience of clinician. In our study, no fetal loss and
maternal complication was observed after the cordo-
centesis procedure, and cord blood could be taken in
all 59 cordocentesis procedures. 

Although the rate of unsuccessful cordocentesis cell
culture is very rare, our success rate for cell culture was
found as 88.1%. In the study performed by Y›ld›r›m et
al., this rate was 94.1%.[14] It has been found out that the
low rate of culture success is caused by laboratory errors.
These patients were informed and it was recommended
to have cordocentesis again at further weeks of gesta-
tion. Four of current 7 patients accepted a second cor-
docentesis and their results were evaluated as normal
karyotype. The patients who had second cordocentesis
procedure were excluded from the results of this study.

In our study, the anomalies which were detected
mostly by ultrasonography were observed as cordocen-
tesis indication. Detailed ultrasonography is carried out
between 19 and 23 weeks of gestation at our clinic. Most
of our cases are the patients who referred to our clinic at
these weeks of gestation and found to have anomaly.
However, since our center is a reference institution in
the region and some anomalies appeared at advanced
weeks of gestation (such as skeletal dysplasia), there are
also the cases who had cordocentesis for karyotype
analysis purposes at advanced weeks of gestation. In our
study, there was only one case that had cordocentesis
due to the risk increase at second trimester screening
test, as the test result was reached to us at 22 weeks of
gestation due to the patient.
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Table 1. The distribution of cordocentesis cases according to the in-
dications.

Indication n=59 %

Ventriculomegaly 24 40.6

Neural tube defect 11 18.6

Hydrops fetalis 8 13.6

Skeletal dysplasia 7 11.9

Cardiac anomaly 5 8.5

Diaphragmatic hernia 2 3.4

Corpus callosum agenesis 1 1.7

Risk increase at second trimester screening test 1 1.7

Table 2. Distribution of karyotype analysis results in cordocentesis.

Karyotype analysis n=52

Trisomy 21 4

Trisomy 18 1

Mosaic Turner 1

46,XX 20

46,XY 26
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Conclusion
Cordocentesis procedure has become widespread with
the use of high-resolution ultrasonography devices.
Although it requires high level of experience, it is a
method which can be carried out beginning from 18
weeks of gestation up to the delivery. In the cases which
especially refer at advanced weeks of gestation, require
rapid karyotyping and have indication(s), experienced
physicians should be preferred for cordocentesis.

Conflicts of Interest: No conflicts declared. 
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Özet: Diyabetik olmayan gebelerin makrozomik
do¤umlar›nda etkili faktörler
Amaç: Çal›flman›n amac› 4000 gram ve üzerinde do¤an bebekler-
de maternal ve fetal de¤iflkenlere ait özelliklerin araflt›r›lmas›d›r.

Yöntem: Ocak 2009 - Nisan 2012 tarihleri aras›nda hastanemiz-
de 37-42. gebelik haftalar›nda do¤um yapan 4000 gram ve üzeri
bebek do¤urmufl 572 gebe ile çal›flma grubu, ayn› dönemde 2500-
4000 gram aras› bebek do¤urmufl 614 gebe ile de kontrol grubu
oluflturuldu. Çal›flmada anne yafl›, gravidas›, paritesi, gebelik haf-
tas›, vücut kitle indeksi, anne boyu, gebelikte al›nan kilo, hemog-
lobin A1c (HbA1c) düzeyleri, polihidramnios varl›¤›, önceki ge-
beliklerde makrozomi öyküsü ve fetal cinsiyet de¤erlendirildi. 

Bulgular: Dört bin gram ve üzerinde do¤um yapan gebelerle 4000
gram›n alt›nda do¤um yapan gebeler karfl›laflt›r›ld›¤›nda anne yafl›-
n›n 35 yafl›ndan büyük olmas› (p=0.02), parite ortalamas› (p=0.03),
gebelik haftas› (p=0.01), maternal boy ortalamas› (p<0.001), mater-
nal HbA1c düzeyleri (p<0.001), polihidramnios (p<0.001) ve makro-
zomili bebek do¤urma hikayesi (p<0.001) çal›flma grubunda (>4000
gram do¤um a¤›rl›¤›) anlaml› olarak daha yüksek bulundu. Gravida,
vücut kitle indeksi, gebelikte al›nan kilo aç›s›ndan ise gruplar aras›n-
da anlaml› bir fark bulunamad›.

Sonuç: Otuz befl yafl üzeri gebelik, parite, gebelik haftas›, mater-
nal boy ortalamas›n›n yüksek olmas›, gebelikte al›nan kilonun >12
kg olmas›, HbA1c yüksekli¤i, mevcut gebelikte polihidramnios ol-
mas› ve makrosomili bebek hikayesi fetüste makrozomi riskini art-
t›rmaktad›r.

Anahtar sözcükler: Makrozomi, hemoglobin A1c, gestasyonel di-
abetes mellitus.
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Abstract

Objective: The aim of our study was to analyze the characteristics
of maternal and fetal variables in babies born 4000 g and above.

Methods: A study group was created with 572 pregnant women who
delivered babies 4000 g and above between 37 and 42 weeks of gesta-
tion, and a control group was created with 614 pregnant women who
delivered babies between 2500 and 4000 g at the same weeks of gesta-
tion, all who delivered at our hospital between January 2009 and April
2012. In the study, maternal age, gravida, parity, week of gestation,
body mass index, maternal height, weight gained during pregnancy,
hemoglobin A1c (HbA1c) levels, presence of polyhydramnios, macro-
somia history at previous pregnancies and fetal sex were evaluated.

Results: When the pregnant women delivered babies 4000 g and
above and the pregnant women delivered babies below 4000 g were
compared and maternal age being higher than 35 years (p=0.02),
mean parity (p=0.03), week of gestation (p=0.01), mean maternal
height (p<0.001), maternal HbA1c levels (p<0.001), polyhydramnios
(p<0.001) and history of delivering baby with macrosomia (p<0.001)
were found significantly higher in the study group (birth weight
higher than 4000 g). There was no significant difference between the
groups in terms of gravida, body mass index and weight gained dur-
ing pregnancy.

Conclusion: Pregnancy at over 35 years old, parity, mean maternal
height being high, weight gained during pregnancy being over 12
kg, high HbA1c, presence of polyhydramnios during current preg-
nancy and the history of delivering baby with macrosomia increase
the risk of macrosomia in fetus.

Keywords: Macrosomia, hemoglobin A1c, gestational diabetes
mellitus.



Introduction
Macrosomia is defined as the estimated fetal weight
being 4000 g and above or over 90% according to week
of gestation. It is seen in 1-10% of all deliveries. Fetal
macrosomia is a significant problem in terms of maternal
(postpartum hemorrhage, cervicovaginal and anal
sphincter laceration, postpartum infection, and increased
elective cesarean rate etc.) and fetal (prolonged labor,
increased instrumental delivery possibility, shoulder dys-
tocia, brachial plexus injury, meconium aspiration) mor-
bidities and even its association with fetal mortalities.[1]

The most significant risk factor for the fetal macrosomia
is diabetic mother. This study distinctively aims to deter-
mine the characteristics causing fetal macrosomia and
the risk factors in macrosomic babies whose mothers are
non-diabetics during or before gestation.

Methods
A study group consisting of 572 pregnant women who
delivered babies 4000 g and above between 37 and 42
weeks of gestation, and a control group consisting of 614
pregnant women who delivered babies between 2500
and 4000 g at the same weeks of gestation, all who deliv-
ered at our hospital between January 2009 and April
2012 were included in our study. Pregnant women who
had maternal systemic diseases, those with the diseases
that may affect fetal development such as preeclampsia
and diabetes, pregnants who had corrupted 50 g glucose
tolerance test, deliveries before 37 weeks of gestation,
postterm pregnancy, multiple pregnancies, fetuses found
to have anomalies and fetuses died in uterine were
excluded from the study.

Hospital records and patient files were investigated
retrospectively. In the study, maternal age, gravida, par-
ity, week of gestation, body mass index (BMI), maternal
height, weight gained during pregnancy, hemoglobin
A1c (HbA1c) levels, presence of polyhydramnios, and
macrosomia history at previous pregnancies were evalu-
ated. For macrosomia history, deliveries at and above
4000 g were accepted.

For statistical analyses, SPSS v16.0 software (SPSS
Inc., Chicago, IL, USA) was used. Statistical significance
was accepted as p<0.05.

Results
The cases were first compared in terms of maternal
demographic characteristics that may affect fetal

weight (Table 1). The cases above 35 years in terms of
maternal age were significantly higher in the study
group (19% vs. 14%; p=0.02). While the mean age was
26.5±11.6 in the study group, it was 25.6±8.8. There
was statistically no significant difference between the
mean maternal ages (p=0.13). Also, there were 29 cases
(5%) in the study group and 11 cases (1.7%) in the
control group who delivered after 40 years old.

In terms of maternal heights, 117 cases (20.4%) were
159 cm and below, 374 cases (65.3%) were between 160
and 170 cm, and 81 cases (14.1%) were over 170 cm in
the study group. In the control group, 233 cases (37.9%)
were 159 cm and below, 331 cases (53.9%) were between
160 and 170 cm, and 50 cases (8.1%) were over 170 cm.
When mean heights were compared, it was found as
164±8.6 cm in pregnant women who delivered 4000 g
and above while it was 161.8±9.1 in the pregnant women
who delivered below 4000 g. The difference was statisti-
cally significant (p<0.001).

When maternal BMI distribution was analyzed in the
study group, it was seen that 367 cases (64.1%) were
between 19 and 24 (normal), 154 cases (26.9%) were
between 25 and 30 (overweight), and 51 cases (8.9%)
were above 31 (obese). In the control group, 380 cases
(61.8%) were between 19 and 24 (normal), 187 cases
(30.4%) were between 25 and 30 (overweight) and 47
cases (7.6%) were above 31 (obese).

The study group was analyzed in terms of the weight
gained during pregnancy, and it was found that 334
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Table 1. Maternal and fetal characteristics in deliveries above and
below 4000 g.

Birth  Birth  p 
weight weight value
>4000 g 2500-3999 g

Maternal age >35 109/572 (19%) 86/614 (14%) 0.02

Median gravid 3 2 0.58

Median parity 1 1 0.03

Week of gestation 38.6±1.9 38.2±3.4 0.01

Mean maternal height (cm) 164±8.6 161.8±9.1 <0.001

Mean maternal BMI 26.6±9.5 27.5±8.8 0.09

Weight gained during 238 (%41.6) 217 (%35.4) 0.03
pregnancy >12 kg

High maternal HbA1c value 30 (%5.2) 7 (%1.1) 0.0001

Polyhydramnios 43 (%7.5) 4 (%0.6) <0.001

History of baby with macrosomia 148 (%25.8) 41 (%6.6) <0.001

Fetal sex (male/female) 320/252 312/302 0.08



cases (58.3%) gained 0-12 kg, 192 cases (33.5%) gained
13-19 kg, and 46 cases (8%) gained over 20 kg. In the
control group, 397 cases (64.6%) gained 0-12 kg, 194
cases (31.6%) gained 13-19 kg, and 23 cases (3.7%)
gained over 20 kg. When maternal weight gains of both
groups were compared, a statistically significant differ-
ence was found (p=0.03). While median gravida was 3 in
the study group, it was 2 in the control group (p=0.58).
Median parity number was 1 in both groups (p=0.03).

Mean week of gestation was 38.6±1.9 in the study
group while it was 38.2±3.4 in the control group
(p=0.01).

When maternal HbA1c levels were evaluated, it was
found out that 30 cases (5.2%) in the study group and
7 cases (1.1%) in the control group had high HbA1c
values (>6). There was a significant difference between
two groups in terms of the case number with high
HbA1c level (p=0.0001).

While the polyhydramnios was present in 43 cases
(7.5) in the study group, it was seen in 4 cases (0.6%)
in the control group (p<0.0001). In the comparison of
the history of delivering baby with macrosomia (>4000
g), it was observed that 148 cases (25.8%) in the study
group and 41 cases (6.6%) in the control group had
such histories. There were also significant difference
between the groups in terms the history of delivering
baby with macrosomia (p<0.0001).

Discussion
Macrosomic fetus is described as the fetuses above
4000-4500 g regardless of gestational age, or as the
fetuses over 90th percentile according to week of ges-
tation.[1] On the other hand, when birth weight exceeds
4500 g, the risks associated with fetal macrosomia
increases prominently. Newborn birth weight has
maternal and fetal risks. The rates for prolonged labor,
shoulder dystocia, perinatal asphyxia, brachial plexus
injury, fetal and maternal injuries, meconium aspira-
tion, respiratory distress syndrome, postpartum atonia,
and neonatal hypoglycemia increase.[2]

Many factors may increase fetal macrosomia risk.
The most common factors effective in the macrosomia
formation are maternal diabetes, maternal obesity or
weight gained during pregnancy. Besides, the factors
such as fetal macrosomia history, being male fetus,
number of previous pregnancies, postterm pregnancy
and maternal age are also the risk factors for macro-
somic fetus.[3]

While some of these factors changeable, some of
them cannot be changed. If changeable risk factors can
be avoided or fixed, the risks associated with fetal and
maternal morbidity may be decreased and even elimi-
nated. Fetal macrosomia has a distinct association with
diabetes. In our study, we aimed to investigate the fac-
tors effective in the formation of fetal macrosomia in
non-diabetic pregnant women. We analyzed maternal
and fetal characteristics seen in macrosomic deliveries.

In our study, there was statistically no significant
difference between the groups in terms of mean mater-
nal age while there was statistically significant differ-
ence in favor of the group delivered above 4000 g by
cases above 35 years old (p=0.02). In the literature, the
study of Najafian et al. which analyzed the outcomes of
1800 babies born above 4000 g reported that the rate
of the cases above 35 years old was 60% while it was
21% in the control group.[4] In our study, 19.1% of the
group consisting of the cases delivered above 4000 g
was the pregnant women who were above 35 years old
while this rate was 14% in the control group. It was
also reported in the literature that macrosomia may be
seen in cases younger than 17 years old who have neg-
ative result in glucose tolerance test although the result
of 50 g test is positive.[1]

High maternal height is also among the risk factors
of fetal macrosomia. Hence, maternal height is listed
among the risk factors of fetal macrosomia in the
American College of Obstetrics and Gynecology
Guidelines.[5] In our study, maternal height rate in
pregnancies over 170 cm was found two times higher
than the control group (>4000 g), and the group above
4000 g was statistically higher for maternal heights
where all cases were included in the comparison
(p=0.001). Similarly, BMI and weights gained during
pregnancy were also higher in the fetal macrosomia
group. In a case-control study consisting of 1800 cases
where maternal risk factors for fetal macrosomia were
analyzed, maternal obesity (BMI >24) rate was found to
be significantly higher in the macrosomia group (75%
vs. 16%; p=0.0001). While insulin sensitivity is closely
associated with maternal weight, fetal weight gain
occurs by adipose tissue accumulation in the second
half of pregnancy. Height contributes fetal macroso-
mia genetically and high level of BMI decreases insulin
sensitivity while developing secondary to hyperinsu-
linemia and the increase of growth factors.

At early embryological period, uncontrolled hyper-
glycemic blood glucose profile increases abortus risk. If
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such a pregnancy overcomes abortus risk and reaches
the term, it has macrosomic fetus risk this time.
Therefore, when women who deliver macrosomic baby
are evaluated retrospectively, it is seen that they have a
high number of gravida associated with their abortus
histories.[6] In evident diabetic cases, it is already known
that abortions and stillbirths are common. In our study,
the mean values of both gravida and parity were signifi-
cantly higher in the macrosomic group (p=0.001 and
p=0.01). It is also specified in the American College of
Obstetrics and Gynecology Guidelines that there is a
direct proportion between parity and fetal weight, and
there is an increase about 100-150 g per birth.[1]

It is known that fetal weight increases as week of ges-
tation increases. It was found that mean week of gesta-
tion in macrosomic babies is higher than the babies with
normal birth weight.[6] Birth weight prominently
increases especially in the babies delivered by postterm
pregnancies. However, in our study, we excluded the
postterm pregnancies. Yet, mean weeks of gestation
were significantly different between study and control
groups, in favor of the group delivering over 4000 g.

It is considered that maternal hyperglycemic medi-
um also creates hyperglycemic medium in fetus and
causes glycosuria and therefore leads to polyhydram-
nios. Hence, the incidence of polyhydramnios in dia-
betic pregnant women increased 30 times compared to
non-diabetic pregnant women.[7] In our study, presence
of polyhydramnios being high in the women who
delivered macrosomic fetus, even non-diabetic ones,
might be caused by hyperglycemic medium and having
HbA1c value higher than the control group. In the dia-
betic pregnancies, polyhydramnios is explained by the
increased fetal urination caused by hyperglycemia. In
fact, it was found that macrosomia will develop at a rate
of 80% together with polyhydramnios cases develop-
ing at second trimester.[8] In a study evaluating the rela-
tionship between polyhydramnios and macrosomia, it
was found that polyhydramnios was approximately 2
times higher (17% vs. 8%) in the macrosomia group.[9]

In a study of 3115 cases including term pregnancies, it
was found that the risk to observe macrosomia was
71% when seeing amniotic fluid index by ultrasound
being >20 cm and fetal weight measurement were com-
bined.[10] In the literature, it is stated that macrosomia
being in fetuses is associated with fetal sex and macro-
somic babies are mainly male, and this is especially
common in babies born above 4500 g.[11] In our study,

the rate of male babies was higher than female babies
in the group above 4000 g, and this difference was sta-
tistically not significant when compared to the control
group.

Since HbA1c is associated with glucose levels at last
3-4 weeks, it is also closely associated with glycemic
medium and insulin level. Since maternal insulin levels
are also associated with fetal development and weight,
even the mother is not apparently diabetic, high level of
HbA1c is associated with macrosomia.[12,13] In our study,
HbA1c levels were found to be almost 5 times higher
(>6) in favor of macrosomia group when both groups
were compared (5.2% vs. 1.1%; p<0.01). In the study
performed by Gezer et al., glucose metabolism was ana-
lyzed in macrosomic deliveries and HbA1c level being 6
and above was found in 55.6% of the cases in the macro-
somic group while it was 37.5% in the control group.

Conclusion
Macrosomic fetus may also be observed in non-diabetic
pregnancies from time to time. By determining risk fac-
tors, incidental maternal and fetal complications associ-
ated with macrosomic babies unpredictable at birth may
be avoided. In our study, we have found that maternal
age, parity, week of gestation, maternal height, weight
gained during pregnancy being above 12 kg, HbA1c
level, presence of polyhydramnios, and macrosomia his-
tory are the factors effective on the formation of fetus
with macrosomia.  
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Introduction
Hypoplastic left heart syndrome (HLHS) is defined as
the hypoplasia of the left side of the heart where mitral
atresia, aortic atresia, aortic stenosis and coarctation of

aorta may also be seen as well.[1] It constitutes 7-9% of
congenital cardiac diseases.[2] It is seen in 0.016% to
0.036% of live births,[3-6] and it is responsible for 25%
of cardiac-associated deaths in the first week of life.[7]

Özet: Prenatal dönemde hipolastik sol kalp 
sendromu tan›s› alan hastalar›n de¤erlendirilmesi
Amaç: Bu çal›flman›n amac›, intrauterin dönemde  hipoplastik sol
kalp sendromu tan›s› alm›fl hastalar›n demografik verileri ile bir-
likte incelenmesidir.

Yöntem: Bu çal›flmada Haziran 2009 ve fiubat 2013 tarihleri ara-
s›nda Baflkent Üniversitesi Ankara ve Adana hastaneleri Perinato-
loji Bilim dal›na d›flar›dan refere veya takip edilen 29 gebe demog-
rafik verileri, tan› konulma haftalar›, efllik eden anomaliler ve ge-
beliklerin seyri aç›s›ndan de¤erlendirildi. 

Bulgular: Bu hastalardan sadece biri ikiz gebelikti. Üç gebelik yar-
d›mc› üreme teknikleri ile elde edilmiflti (%10.3). Efllik eden anoma-
liler incelendi¤inde; %27.6 (8/29) ek kardiyak anomali, %13.4 (4/29)
hidrops ve %10 (3/29) tek umblikal arter saptand›. 18-22 haftalar
aras› hastanemizde tan› alan 10 hasta (%34) terminasyonu seçmiflti.
Di¤er baflvuran hastalar ise geç dönem tan› alarak sadece do¤um
için refere edilmiflti. Bu bebeklerden do¤um sonras› 4’ü (%13.7)
opere olabilecek duruma gelebilirken halen yaflam›n› sürdüren 2
hastadan biri 2. operasyon ve di¤eri ise 3. operasyon için bekle-
mektedir. 

Sonuç: Hipoplastik sol kalp sendromunda do¤um sonras› operas-
yona gidebilme ve yaflam flans› ülkemiz flartlar›nda halen çok düflük
görünmektedir. Erken prenatal tan›, ailenin do¤ru bilgilendirilme-
si ve terminasyon karar› aç›s›ndan önemlidir.

Anahtar sözcükler: Hipoplastik sol kalp, tan›, prognoz.
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Abstract

Objective: The aim of this study was to analyze patients together
with their demographic data who are diagnosed with hypoplastic left
heart syndrome at intrauterine period.

Methods: In this study, 29 pregnant women who were referred
from other centers to or followed-up in the Divisions of
Perinatology of Ankara and Adana hospitals of Baflkent University
between June 2009 and February 2013 were analyzed in terms of
their demographic data, diagnosis weeks, concomitant anomalies
and the progress of their pregnancies.

Results: Among these cases, there was only one twin pregnancy.
Three pregnancies were obtained by assisted reproductive technol-
ogy (10.3%). When concomitant anomalies were analyzed, addi-
tional cardiac anomaly was found as 27.6% (8/29), hydrops as 13.4%
(4/29) and single umbilical artery as 10% (2/29). Ten patients (34%)
who were diagnosed in our hospital between 18 and 22 weeks of ges-
tation preferred termination. Other patients were just referred to
our hospital for delivery by being diagnosed at late period. While 4
(13.7%) of these babies could be in a condition to be operated after
delivery, one of two surviving patients waited for second operation
and the other one waited for third operation.

Conclusion: In hypoplastic left heart syndrome, to be able to have
an operation and chance to survive after delivery seems still low in
our country. Early prenatal diagnosis is significant in terms of prop-
er briefing family and the decision for termination.

Keywords: Hypoplastic left heart, diagnosis, prognosis.
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Prenatal diagnosis is based on the fetal echocardiogra-
phy to be performed between 18 and 24 weeks of ges-
tation.[8,9] In four-chamber view of the heart, ventricle
seen as a small globular or narrow gap with endocardial
fibroelastosis can be detected.

Various chromosomal diseases (i.e. Turner syn-
drome) or syndromes (i.e. Noonan syndrome, Smith-
Lemli-Opitz syndrome and Holt-Oram syndrome) may
accompany the disease.[10,11] Extracardiac anomalies such
as omphalocele, corpus callosum agenesis and hydrops
fetalis may be observed.[12] Also, additional cardiac
defects such as transposition of the great arteries, atrial
isomerism, and total abnormal pulmonary venous return
anomaly may be observed (7.5%).[13] Today, there are
two therapy approaches which are three-step series of
univentricular palliation and cardiac transplantation.[14]

In this study, we aimed to analyze retrospectively the
demographic data, diagnosis weeks, concomitant anom-
alies and the progress of the pregnancies of the patients
who were diagnosed as HLHS at intrauterine period.

Methods
In this study, 29 pregnant women who were referred
from other centers to or followed-up in the Divisions of
Perinatology of Ankara and Adana hospitals of Baflkent
University between June 2009 and February 2013 were
analyzed in terms of their demographic data, diagnosis
weeks, concomitant anomalies and the progress of their
pregnancies. Statistical data was evaluated by SPSS 16.0
(SPSS Inc., Chicago, IL, USA).

Results
Only 10.3% of mothers were 35 years old and above,
and only one of them had twin pregnancy. Three preg-
nancies were obtained by assisted reproductive tech-
nology (10.3%). When concomitant anomalies were
analyzed, additional cardiac anomaly was found as
27.6% (8/29), hydrops as 13.4% (4/29) and single
umbilical artery as 10% (2/29). Only one patient had
trisomy 21. Nineteen (65.5%) patients were diagnosed
between 18 and 24 weeks of gestation but only ten of
them (34%) preferred termination. Other patients
were just referred to our hospital for delivery by being
diagnosed at late period. While 4 (13.7%) of these
babies were operated after the delivery, one of two sur-
viving patients has been waiting for second operation
and the other one has been waiting for third operation.

Discussion
For hypoplastic left heart syndrome (HLHS) which
responsible for 25% of the cardiac-associated deaths in
the first week of life, early diagnosis is very significant
to decide for maintaining pregnancy or termination.[7]

Optimal diagnosis is established by examining fetal
heart ultrasonographically between 18 and 24 weeks of
gestation. In four-chamber view of the heart, ventricle
seen as a small globular or narrow gap with endocardial
fibroelastosis can be detected (Fig. 1).[8,9] By the Doppler
ultrasonography examination in four-chamber view, it
can be seen that left ventricle cavity is not filled (Fig. 2),
the reverse flow from foramen ovale and even the flow
of mitral insufficiency in cases where mitral valve is dys-
plastic can be observed.

Also, additional cardiac defects such as transposi-
tion of the great arteries, atrial isomerism, and total
abnormal pulmonary venous return anomaly may be
observed together with HLHS (7.5%).[13]

In our study, additional cardiac anomalies were
detected in 8 cases (25.7%) which were ventricular sep-
tal defect in 3 cases, tricuspid insufficiency in 2 cases,
mitral stenosis in one case and abnormal pulmonary
venous return anomaly.

It is significant to share the negative impact of asso-
ciated chromosomal and extracardiac malformations
on the prognosis with the family.[15] In a study per-
formed by Allen et al. on 176 cases in 2005, karyotype
analyses were conducted on the fetuses (22%) diag-
nosed. Among these cases, chromosomal anomaly was
found in 42% of them.[16] In our case, trisomy 21 was
found only in one case as a chromosomal anomaly con-
comitant to HLHS. Schulz published a case concomi-
tant to Noone syndrome associated with RAF1 gene
mutation.[17] In our study, extracardiac anomalies (such
as hydrops, single umbilical artery) were found in 17
patients (58.6%). The rate of extracardiac anomaly
such as corpus callosum agenesis, diaphragmatic hernia
and omphalocele etc. has been reported between 12
and 37% in the literature.[7,12,18-21] We had only four
cases decided to maintain the pregnancy and have the
chance for operation (13.7%). Two of them are still
alive and wait for following operations. During this
three-step operation process, first step is Norwood
operation. The purpose in this operation is to enable
systemic and pulmonary circulation in a balanced way
without any obstruction.[22]
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The second operation is the step for establishing
cavopulmonary shunt performed at 4th-6th months.
This procedure is also called as bidirectional Glenn
shunt; it is a less risky operation compared to the first
step and has a chance of success about 96-99%.[22] One
of our patients is prepared for this operation.

The third step is the Fontan operation. It is aimed
in this operation to create total cavopulmonary con-
nection. Mortality rate after this operation is reported
as about 3-4%.[23]

In a study carried out in 14 centers, 1 year survival
rate reported for triple palliation and transplantation
operations varies between 30-80% and 5-90%, respec-
tively.[18] Cardiac transplantation may have a life-saver
role at each step in the patients who undergone pallia-
tion.[24] The rate to reach an adult age is still below
30%.[13,25]

Neurological problems such as learning disability,
low IQ level, hyperactivity and lack of attention may be
seen in patients with HLHS.[26-31]

Structural and functional brain anomalies may be
observed in patients with congenital cardiac disease even
during birth. This is probably because of the variability
of blood flow on brain and it varies according to the type
of congenital cardiac disease.[32-37] Uncertainties in neuro-
logical development and long-term life prognosis affect
the final decision of parents about fetus.[38]

Szwast et al. found that fetuses with hypoplastic left
heart syndrome decreased cerebrovascular resistance in
order to maintain cerebral blood flow at third
trimester.[39] Information provided to families is very
significant in terms of the expectations of families and
the progress of pregnancy. Tibballs et al. stated that
the rate to choose surgical treatment in patients who
are established prenatal diagnosis during pregnancy is
higher than the rate of those established postnatal
diagnosis (94% and 47%, respectively).[32]

It is all significant in terms of termination of preg-
nancy, informing family about disease, termination,
maintenance of pregnancy and the problems to be
faced in future. Two hundred and eleven families who
had fetuses with HLHS participated in a survey. Sixty-
five percent of them were diagnosed at prenatal period,
and 34% of them decided to terminate the pregnancy.
Informing families about termination again in the sub-
sequent interviews considerably decreased their opti-
mistic ideas about the life of fetus. Twenty-two percent

of the parents stated that they felt a pressure from
physicians to terminate the gestation. Thirty-eight
percent of the parents looked for a second option, and
69% of them consulted different individuals to choose
a new physician.[40]

Fig. 1. 2D ultrasonographic view of left ventricle hypoplasia.

Fig. 2. While flow is seen in the right ventricle by Doppler ultraso-
nography, no flow is seen in the left ventricle. 
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Conclusion
Hypoplastic left heart syndrome can be diagnosed eas-
ily at 18-24 weeks of gestation with today’s advancing
technological advantages. With the opportunity for
diagnosis to be presented prenatally, families will be
more comfortable for making a decision about the
prognosis of their fetuses compared to postnatal peri-
od. Despite the developed treatment modalities, con-
comitant extracardiac, additional cardiac and karyotype
anomalies and operations which take long will all be
effective on families to make a decision about the prog-
nosis of fetus. This situation emphasizes the impor-
tance of early diagnosis in Turkey.    
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A rare and catastrophic finding of HELLP syndrome: 
subcapsular hematoma and/or hepatic rupture
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Özet: HELLP sendromunun nadir görülen katastrofik bir 
bulgusu: Subkapsüler hematom ve/veya hepatik rüptür
Amaç: Tersiyer bir merkezde hemoliz, artm›fl karaci¤er enzimle-
ri, trombositopeni (HELLP) sendromuna ba¤l› subkapsüler he-
matom ve/veya hepatik rüptür geliflen hastalar›n sunumu amaçlan-
m›flt›r.
Yöntem: Çal›flmam›zda Dicle Üniversitesi T›p Fakültesi Kad›n
Hastal›klar› ve Do¤um Servisine Ocak 1995-Aral›k 2012 tarihleri
aras›nda baflvuran ve laboratuvar parametreleri HELLP sendromu
tan› kriterlerine (trombosit say›s› <100 milyar/Litre, aspartat ami-
notransferaz  >70 Ünite/Litre, laktat dehidrogenaz >600 Ünite/Lit-
re ) uygun hastalar›n verileri retrospektif olarak incelendi. Çal›flma-
ya klinik semptomlar› ve radyolojik görüntüleri subkapsüler hema-
tom ve/veya hepatik rüptür lehine olan hastalar dahil edildi. Hasta-
lara ait yafl, gravida, parite gibi demografik veriler, gebelik haftalar›,
antenatal bak›m öyküsü, laboratuvar parametreleri (tam kan, biyo-
kimya), jinekolojik ve obstetrik öyküleri, sistolik-diastolik kan ba-
s›nçlar›, do¤um flekli, post-operatif geliflen komplikasyonlar, tan›sal
görüntüleme bulgular› ve uygulanan medikal ve cerrahi tedaviler gi-
bi veriler hastane arfliv dosyalar›ndan ve elektronik veri taban›ndan
temin edildi. 
Bulgular: Çal›flma süresince (1995-2012 y›llar›) klini¤imizde
53.217 do¤um oldu¤u tespit edildi. Gebeli¤e ba¤l› hipertansif has-
tal›klar nedeniyle 6.637 (%12.47) do¤umun oldu¤u, bunlardan
5.412 do¤umun (%10.17) preeklampsi, 347 do¤umun (%0.65) ek-
lampsi, 878 do¤umun (%1.65) HELLP sendromu endikasyonuyla
gerçekleflti¤i görüldü. Tüm do¤umlara ba¤l› subkapsüler hema-
tom ve/veya hepatik rüptür insidans› (8/53.217) %0.015 iken
HELLP sendromlu gebelerde bu oran %0.91 olarak bulundu. Se-
rimize dahil edilen hastalar›m›zdan dördü (%50) ex oldu. Hastala-
r›n ikisinin intraoperatif, hepatik rüptür sonras› kanamaya, di¤er
iki hastan›n ise dissemine intravasküler koagülasyona ba¤l› ex ol-
du¤u bildirilmifltir. 
Sonuç: Subkapsüler hematom ve/veya hepatik rüptür gebeli¤in
hayat› tehdit edici katastrofik bir komplikasyonudur. Bu hastalara
üçüncü basamak sa¤l›k hizmetlerinin sunuldu¤u merkezlerde er-
ken tan› ve multidisipliner yaklafl›mla hayat kurtar›c› cerrahi ve
medikal tedavi deste¤i sa¤lanabilir.

Anahtar sözcükler: HELLP sendromu, subkapsüler hematom,
hepatik rüptür, gebelik.
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Abstract

Objective: It was aimed to present cases which developed subcapsu-
lar hematoma and/or hepatic rupture associated with hemolysis,
increased liver enzymes and thrombocytopenia (HELLP) syndrome
in a tertiary center.
Methods: The data of patients who applied to the Department of
Obstetrics and Gynecology, Faculty of Medicine, Dicle University
between January 1995 and December 2012 and whose laboratory
parameters were compatible with the diagnosis criteria of HELLP
syndrome (platelet count <100 billion/L, aspartate aminotransferase
>70 unit/L, lactate dehydrogenase >600 unit/L) were evaluated ret-
rospectively. Patients whose clinical symptoms and radiological view
were in favor of subcapsular hematoma and/or hepatic rupture were
included in the study. Demographic data of patients such as age,
gravida and parity, weeks of gestation, antenatal care history, labora-
tory parameters (full blood, biochemistry), gynecologic and obstetric
histories, systolic-diastolic blood pressures, delivery types, postoper-
ative complications, diagnostic imaging finding, medical and surgical
treatments applied and similar data were provided from archive files
and electronic database of the hospital.
Results: It was found out that 53,217 deliveries were carried out at
our clinic during the study (1995-2012). It was seen that there were
6637 (12.47%) deliveries due to pregnancy-induced hypertensive
diseases, and among them, 5412 (10.17%) deliveries were
preeclampsia, 347 (0.65%) deliveries were eclampsia and 878
(1.65%) deliveries were carried out due to the indication of HELLP
syndrome. While the incidence of subcapsular hematoma and/or
hepatic rupture in all deliveries was 0.015% (8/53.217), this rate was
found 0.91% among the pregnants with HELLP syndrome. Four
(50%) of the patients included in our series died. Two of them were
reported to die due to intraoperative bleeding after hepatic rupture,
and other two cases due to disseminated intravascular coagulation.
Conclusion: Subcapsular hematoma and/or hepatic rupture is a life-
threatening catastrophic complication. Life-saving surgical and med-
ical treatment support may be provided such patients with an early
diagnosis and multidisciplinary approach in the tertiary centers
where they are provided healthcare.

Keywords: HELLP syndrome, subcapsular hematoma, hepatic
rupture, pregnancy.



Introduction
HELLP syndrome characterized with a catastrophic
form of pregnancy-induced hypertension reveals itself
together with hemolysis, increased liver enzymes and
thrombocytopenia.[1] It is considered that the basic
mechanism in the pathophysiology of HELLP syn-
drome develops depending on the microangiopathy.
While HELLP syndrome is seen frequently at the end
of second trimester or at the third trimester, and most-
ly at 32-34 weeks of gestation, it is seen in one third of
the patients during postpartum period.[2,3] On referral,
serious maternal morbidities such as disseminated
intravascular coagulation (DIC), intracranial hemor-
rhage, ablatio placenta, acute renal failure (ARF), pul-
monary edema, retinal detachment, subcapsular
hematoma or hepatic rupture may develop.[4,5]

Subcapsular hematoma or hepatic rupture which is
a rare but rapidly developing complication progressing
with high mortality was first defined by Abercrombie
in 1884, and it was Weinstein who described its devel-
opment associated with HELLP syndrome for the first
time in 1982.[6,7] The incidence of subcapsular
hematoma or hepatic rupture during pregnancy is
1/45,000-225,000.[8,9] This rate is less than 2% of the
patients with HELLP syndrome.[10] While preeclamp-
sia or HELLP syndrome is frequently seen in young
primigravida patients, hepatic rupture is observed
mostly in multipara patients with advanced ages.[11]

The most common clinical findings observed in the
patients are pain in right upper quadrant or epigastric
region, severe right upper shoulder pain, nausea-eme-
sis, abdominal distention and hypovolemic shock.[12]

Maternal and fetal mortality rates associated with
hepatic rupture are reported between 60 and 86% in
the literature.[13] In the cases with hepatic rupture, there
are two main approaches. These are conservative
approach where hepatic artery embolization or medical
treatment support is provided, and surgical approach
where hepatic packing, hemihepatectomy and/or liver
transplantation.[2]

In our study, it was aimed to present patients with
HELLP syndrome who developed subcapsular
hematoma or hepatic rupture at a tertiary center. 

Methods
The data of patients who applied to the Department of
Obstetrics and Gynecology, Faculty of Medicine, Dicle
University between January 1995 and December 2012

and whose laboratory parameters were compatible with
the diagnosis criteria of HELLP syndrome (platelet
count < 100 billion/L [×109/L], aspartate aminotrans-
ferase [AST] >70 unit/L [U/L], lactate dehydrogenase
[LDH] >600 unit/L) were evaluated retrospectively.
Patients with HELLP syndrome whose clinical symp-
toms and radiological view were in favor of subcapsular
hematoma and/or hepatic rupture were included in the
study. Clinical data of patients such as age, gravida and
parity, weeks of gestation, antenatal care history, labora-
tory parameters (full blood, liver function tests), gyneco-
logic and obstetric histories, systolic-diastolic blood
pressures, delivery types, postoperative complications,
diagnostic imaging finding, medical and surgical treat-
ments applied and similar data were provided from
archive files and electronic database of the hospital. The
approval of the Ethics Committee of Dicle University
was received before the study.

The statistical analysis of the study was carried out by
SPSS 11.0 software (SPSS Inc, Chicago, IL, USA).
Percentages and mean values were used.

Results
It was found out that 53,217 deliveries were carried out
at our clinic during the study (between January 1995 and
December 2012). 

It was seen in the patients followed up in the high-
risk pregnancy service that there were 6637 (12.47%)
deliveries due to pregnancy-induced hypertensive dis-
eases, and among them, 5412 (10.17%) deliveries were
preeclampsia, 347 (0.65%) deliveries were eclampsia and
878 (1.65%) deliveries were carried out due to the indi-
cation of HELLP syndrome. Eight patients who applied
to our clinic and diagnosed as HELLP syndrome which
had clinical symptoms and findings and radiological
images compatible with subcapsular hematoma and/or
hepatic rupture were included in our series. While the
incidence of subcapsular hematoma and/or hepatic rup-
ture in all deliveries was 0.015% (8/53.217), this rate was
found 0.91% among the pregnants with HELLP syn-
drome. Clinical characteristics, weeks of gestation dur-
ing referral, delivery types and diagnosis types of liver
pathologies of the patients are given in Table 1.

Mean age of our patient was 32.75 and mean parity
value was 3.25. While only two of our patients were
primigravida, remaining six patients were multipara.
When we analyzed their weeks of gestation, we found
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that two patients were at second trimester (21 and 26
weeks of gestation), and six patients were at third
trimester. Subcapsular hematoma or hepatic rupture
diagnoses of our patients were established by ultrasonog-
raphy, during laparotomy and by computed tomography
(CT) (Figs. 1-3). We found that only one of our patients
had hypertension history in her previous pregnancy.
Except that patient, none of the patients had hyperten-
sion, chronic kidney disease or cardiac disease during or
before the pregnancy. Arterial blood pressure and pulse
values, and full blood count and liver function parame-
ters of the patients on referral are given in Table 2.

All of the patients in our series were compatible with
the diagnosis criteria of HELLP syndrome (platelet
count <100×109/L, AST >70 U/L, LDH >600 U/L).
Mean platelet count of our cases was 52.3×109/L and it
was <100×109/L for all the patients. Referral symptoms
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Fig. 1. Hepatic subcapsular hematoma and the rupture during la-
parotomy.

Fig. 2. The view of hepatic subcapsular rupture in abdominal ultra-
sonography.

Fig. 3. Subcapsular hematoma and rupture (arrows) in computed
tomography.

Table 1. Characteristics of the patients complicated with subcapsular hematoma and/or hepatic rupture induced by HELLP syndrome.

Case Age Gravida Parity Week of gestation Antenatal care Delivery type Diagnosis method

1 35 3 1 35 Yes Cesarean During cesarean

2 28 3 2 40 No Cesarean Abdominal ultrasonography

3 27 3 2 37 No Cesarean During cesarean

4 22 1 0 37 No Cesarean During cesarean

5 42 12 9 40 No Cesarean Abdominal ultrasonography

6 42 9 8 26 No Cesarean During cesarean

7 38 5 4 21 No Cesarean Abdominal computed tomography

8 28 1 0 30 No Cesarean During cesarean
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of the patients, the duration of their hospitalization in
the intensive care, maternal mortality, surgical treat-
ments applied and the amount of blood and blood prod-
ucts given are listed in Table 3. The most common clin-
ical finding seen in our patients was epigastric and right
upper quadrant pain.

Four of the patients included in our series died and
our maternal mortality rate was found 50%. Two of
them were reported to die due to intraoperative bleed-
ing after hepatic rupture, and other two cases due to dis-
seminated intravascular coagulation. Our fetal mortality
rate was found 37.5%.

Discussion
Subcapsular hematoma and/or hepatic rupture is a rare
life-threatening catastrophic complication of gestational
hypertensive diseases (preeclampsia, eclampsia,
HELLP).[1,12] The pathophysiology of this clinical condi-
tion progressing with high morbidity and mortality can-

not be fully revealed yet. On the other hand, in the
histopathological examinations, it is seen that vascular
microthrombi and intravascular fibrine deposits cause
sinusoidal obstruction and vascular congestion, and it is
considered therefore that necrosis in hepatic parenchy-
ma, subcapsular bleeding and in advanced stages, sub-
capsular rupture and hemoperitoneum occur.[14]

The incidence of hepatic rupture varies between
1/45,000 and 1/225,000.[15] In our study, the incidence of
hepatic rupture was found high compared to other stud-
ies in the literature. The reason for high rate in our
study is considered that our hospital is the biggest terti-
ary health center in the region, serving 11 cities in east
and southeast Turkey and where high-risk pregnant
women are directly referred. In the study of Rinehart et
al. compiled from various series, it was reported that
mean platelet count of the patients was 83×109/L and it
was <100×109/L in 77.5% of the patients.[13] In our study,
mean platelet count was found 52.3×109/L and it was
<100×109/L for all patients which was consistent with

Table 2. Blood pressure, pulse and laboratory findings on referral.

Case Blood pressure Pulse Htc Hb Platelet  Leucocyte Albumin ALT AST T. bil. LDH
(mmHg) /min (%) (g/dl) (××109/L) (××103/μl) (g/dl) (U/L) (U/L) (mg/dl) (U/L)

1 140/90 96 25.8 8.6 48 7.8 3.1 486 309 2.1 595

2 150/100 86 39.5 14.6 76.6 9.2 2.7 189 257 3.2 874

3 150/100 110 35.5 12 62 1.96 2.4 470 109 1.6 978

4 70/30 150 12.6 4.3 43 15.3 1.9 1050 870 4.3 2247

5 140/100 120 15.9 5.58 64 14.5 1.73 132 235 4.65 1767

6 170/100 114 24.1 8.45 40.5 17.6 2.02 154 226 2.9 >1995

7 160/100 96 43.8 15.6 36.6 14.1 2.3 419 782 33.7 >1995

8 150/80 92 34.9 11.7 47.7 11.3 2.51 847 914 3.9 >1995

ALT: alanine aminotransferase, AST: aspartate aminotransferase, Hb: hemoglobin, Htc: hematocrit, LDH: lactate dehydrogenase, T. bil.: total bilirubin. 

Table 3. Referral symptoms of the patients, treatments and complications.

Case Referral symptom Intense   Treatment duration Maternal Blood  
case (Day) mortality transfusion (Unit)

1 Mild epigastric pain 8 Primary repair + omental patch No 8

2 Escalating epigastric pain and distention 12 Primary repair No 15

3 Acute abdomen 6 Perihepatic packing Yes 47

4 Shock status 0 Primary repair Yes (intraoperative) 1

5 Convulsion, escalating epigastric pain and distention 15 Perihepatic packing No 51

6 Intraoperative cardiac arrest 0 Primary repair Yes (intraoperative) 13

7 Escalating jaundice, right upper quadrant and epigastric pain 3 Hepatic transplantation No 18

8 Shock status 52 Conservative treatment Yes 32



the literature. In a study performed on ten series of
patients by Araujo et al., the multiparity (4.5±5.5) and
advanced age (42.5±5.9) were reported as the factors
increasing hepatic rupture risk in the patients with
HELLP.[16] Reck et al. reported that intrahepatic bleed-
ing risk increased in older and multipara patients com-
pared to younger and primipara patients.[17] In the study
carried out by Sheikh et al., age was not considered as a
risk factor.[18] In a review published by Grand’Maison et
al., it was shown that parity and age vary according to
regional differences.[2] The ages of the patients in our
study varied between 22 and 42. Mean age of our
patients was 32.75 and parity value was 3.25, and these
rates were including risk factors such as advanced age
and increased multiparity given in the literature.[2]

In cases with hepatic rupture, early diagnosis and
rapid surgical intervention are very significant to
decrease high fetal and maternal mortality rates.[19] The
most common clinical findings seen in the patients are
right upper quadrant pain, suddenly developing
hypotension without any external blood loss, nausea-
emesis and epigastric pain. Abdominal pain seen in the
patients with severe preeclampsia and HELLP syn-
drome should make clinician worried, and lead to
screening methods (USG, CT, arteriography etc.) in
terms of the diagnosis and elimination of hepatic lesion
development.[17] On the other hand, in case that amino-
transferase levels draw a curve at postpartum period or
at its suspected increase, liver lesion should certainly be
ruled out. In cases where organ integrity cannot be
seen in the liver after radiological examination and in
hematoma cases, early surgical intervention is very sig-
nificant for decreasing mortality. In the patients in our
series, the most common clinical finding was epigastric
and right upper quadrant pain. In the intraoperative
evaluation of our two patients, common hemoperi-
toneum was observed. Cardiac arrest developed in both
cases and they were considered as died when no
response to cardiopulmonary resuscitation (CPR) was
received. When maternal and fetal mortality rate asso-
ciated with hepatic rupture was analyzed from past up
to now, Bis et al. reported maternal and fetal mortality
rates in 1976 as 59 and 62%, respectively; Rinehart et
al. reported these rates as 32 and 51%, respectively for
the cases between 1960 and 1997; Grand’Maison et al.
reported these rates as 17 and 38%, respectively for the
cases between 2000 and 2010.[2,13,20] According to the
data of Grand’Maison et al., no maternal mortality was

observed due to hepatic rupture. If hepatic rupture
develops in patients with HELLP syndrome, fetal
death risk increases.[4] Four of eight patients in our
study died, and maternal mortality rate was found 50%
and fetal mortality rate was found 37.5%. While our
maternal mortality rate is higher than the studies in the
literature, fetal mortality rate seems consistent with the
literature. We attribute our high maternal mortality
rate to patients being at terminal period on referral and
insufficiency of our intense care conditions.

The treatment of cases with subcapsular hematoma
or hepatic rupture varies from conservative treatment
to various surgical treatments. The first thing to do in
the treatment of patients with HELLP syndrome diag-
nosed as hepatic rupture is to deliver by emergency
cesarean and to carry out bleeding control. In the pres-
ence of hepatic bleeding, it is preferred to do packing
with gauze first, and to do lobectomy after bleeding is
brought under control. On the other hand, as alterna-
tives to lobectomy, collagen patches with fibrin adhe-
sives, electrocoagulation, methacrylate use, gel foam
use, omental patches and suture may be used on rup-
ture and bleeding areas in liver parenchyma.[4,21] As an
alternative to surgical treatment, hepatic artery
embolization seems to be a common method recently
preferred in the conservative approach.[22] While the
success rate of hepatic artery embolization is high in
blunt traumas of liver, it is limited with only the case
reports in cases with hepatic rupture and bleeding. All
of the patients in our series delivered by cesarean sec-
tion. Nevertheless, when two patients who were evalu-
ated by intraoperative general surgery and died were
excluded, primary repair was applied to one patient,
primary repair and omental patch were applied to one
patient, hepatic packing was applied to three patients
by gauzes and conservative treatment was applied to
one patient. When liver failure developed in one
patient who was applied hepatic packing, the patient
was transferred to another center for emergency trans-
plantation. No effective method has been found yet for
early diagnosis and prevention of HELLP syndrome. 

Conclusion
Subcapsular hematoma or hepatic rupture is a cata-
strophic finding of pregnancy in patients with HELLP
syndrome. It is difficult to diagnosis since findings and
symptoms are non-specific. Clinicians should always pay
attention to pregnant women referring with the com-
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plaints of hypertension or shock findings, epigastrium or
shoulder pain, including patients at postpartum early
period, in terms of liver rupture which is a rare compli-
cation of HELLP syndrome, and they should be capable
of rapid intervention for such conditions. By considering
the high rate of maternal and fetal mortality, patients are
needed to be transported to centers with experience
where multidisciplinary approach and advanced surgical
interventions can be practiced, and which have good
intensive care conditions.    

Conflicts of Interest: No conflicts declared. 
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Cervical cerclage complications: 
eight years of experience 
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Özet: Servikal serklaj komplikasyonlar›: 
Sekiz y›ll›k deneyim 
Amaç: Bu çal›flman›n amac›, klini¤imizde yap›lm›fl servikal serk-
laj olgular›n› retrospektif olarak analiz etmek ve iflleme ba¤l› ola-
rak geliflmifl olan komplikasyonlar› de¤erlendirmektir.

Yöntem: Nisan 2004 ile Aral›k 2012 tarihleri aras›nda Süleymani-
ye E¤itim ve Araflt›rma Hastanesi’nde servikal serklaj operasyonu
geçiren hastalar çal›flmaya al›nd›. Hastalar›n özellikleri, ifllemin
komplikasyonlar›, do¤umdaki gebelik haftas›, do¤um flekli ve post-
natal komplikasyonlar retrospektif olarak incelendi. 

Bulgular: Yüz hastaya servikal serklaj suturu konuldu. Acil olgula-
r›n oran›n›n %8.0 (n=8) oldu¤u gözlenirken, elektif olgular›n %68
(n=68), profilaktik olgular›n ise %24 (n=24) oran›nda oldu¤u sap-
tand›. Ortalama do¤um haftas› 33.55±6.06 hafta idi. Do¤umlar›n
%31’i (n=31) preterm, %69’u (n=69) ise term olarak gerçekleflti.
Ortalama do¤um haftas› acil grupta 27.8±7.9 iken elektif grupta
33.9±5.8 ve proflaktik grupta 34.2±5.1 hafta idi. On  (%10) hasta-
da serklaj sonras› membranlar rüptüre (PPROM) oldu. Dokuz
hastada membran rüptürü sonras› erken dönemde gebelik kayb›
geliflirken, bir hastada üç hafta sonra gebelik kayb› geliflti. Bu has-
talar›n birinde atefl ve koryoamniyonit geliflti. Do¤um s›ras›nda iki
hastada servikal laserasyon olufltu. Komplikasyonlar incelendi¤in-
de; acil grupta komplikasyon gözlenme oran›n›n di¤er iki gruptan
istatistiksel olarak anlaml› düzeyde daha yüksek oldu¤u gözlendi
(p=0.005 ve p<0.1). 

Sonuç: Bizim sonuçlar›m›zda erken do¤um oranlar› nispeten yük-
sek seyrederken, di¤er komplikasyonlar (koryoamniyonit, atefl,
servikal laserasyon) nadir görüldü. Acil serklaj grubunda, elektif ve
profilaktik serklaj grubuna nazaran, erken do¤um oranlar› ve
komplikasyonlar aç›s›ndan anlaml› bir yükseklik saptand›.

Anahtar sözcükler: Serklaj, erken do¤um.
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Abstract

Objective: The aim of this study is to analyze cervical cerclage cases
in our clinic retrospectively and to evaluate the complications asso-
ciated with the procedure.

Methods: The patients who undergone cervical cerclage opera-
tion between April 2004 and December 2012 at Süleymaniye
Training and Research Hospital were included in the study. The
data of patients, complications of the procedure, week of gestation
at delivery, delivery type and postnatal complications were ana-
lyzed retrospectively.

Results: Cervical cerclage suture was applied to 100 patients. While
the rate of emergency cases was 8.0% (n=8), the rate of elective cases
was 68% (n=68) and the rate of prophylactic cases was 24% (n=24).
Mean week of gestation was 33.55±6.06. While 31% (n=31) of the
deliveries were preterm, 69% (n=69) of them were term. Mean
delivery week was 27.8±7.9 in emergency group, 33.9±5.8 in elective
group and 34.2±5.1 in prophylactic group. The membranes were
ruptured (PPROM) after cerclage in 10 (10%) patients. While preg-
nancy was lost in nine patients at the early period after the rupture
of membrane, pregnancy was lost in one patient after three weeks.
One of these patients developed fever and chorioamnionitis. When
the complications were analyzed, it was seen that the rate of compli-
cations in emergency group was statistically and significantly higher
than two other groups. (p=0.005 and p<0.1).

Conclusion: The rates of preterm labor were relatively higher in
our cases, and other complications were seen rarely (chorioamnioni-
tis, fever, cervical laceration). Compared to elective and prophylac-
tic cerclage groups, the rate of preterm labor and complications
were significantly higher in the emergency cerclage group.

Keywords: Cerclage, preterm labor.



Introduction
Insufficiency of cervix for maintaining pregnancy until
the term is called as cervical insufficiency or incompe-
tent cervix. This condition is observed in 1% of all preg-
nant women. Nonetheless, the rate of cervical insuffi-
ciency increases up to 8% in patients who had losses
previously at second and third trimesters.[1]

The significance of diagnosis and treatment of
preterm labor on improving gestational outcomes have
been presented clearly in many studies.[2,3]

Cervical cerclage suture, despite the debates on its
advantages, has been used widely in pregnant women
who have high risk in terms of preterm labor, and espe-
cially in pregnant women who previously had second
trimester pregnancy losses. In cases indicating cervical
insufficiency, it creates mechanical tension and also
serves as a barrier.[4] However, cervical cerclage is an
invasive procedure and has some risks. Among the well-
known complications of cervical cerclage, there are
preterm labor, chorioamnionitis and maternal infec-
tion.[5] Cervical scar development and associated cervical
lacerations are among the reported complications. In
this study, we retrospectively reviewed our own cases
through eight years of experience, and evaluated the
rates of these complications in our cases.

Methods
The study was designed between April 2004 and
November 2012 in the Clinics of Obstetrics &
Gynecology, Süleymaniye Training and Research
Hospital. One-hundred patients who had cervical cer-
clage during this period were included in the study. The
cerclage procedure was applied between 12 and 24 weeks
of gestation. In all cases, McDonald cerclage suture with
mersilene tape was applied under general anesthesia. All
cases were administered prophylactic antibiotics (1 g IV
cefazolin per 8 hours for postoperative 24 hours). Also,
tocolytic application (4×20 mg nifedipine following 30
mg oral use as loading dose) was carry out to all cases
during postoperative 24 hours. After the procedure, bed
rest was recommended for three days.

The diagnosis of patients who had cerclage suture by
being diagnosed cervical insufficiency differs according
to the groups. While the diagnosis of elective group was
established according to the history of one or more
pregnancy losses at second trimester, it was established
in prophylactic group by serial measurements of cervical
length. In this group, pregnant women who had clinical

findings and cervical length at or below 25 mm were
included in the study. In all cases, cervical length was
measured transvaginally. Characteristics of the patients,
complications of the procedure, week of gestation at
delivery, delivery type and postnatal complications were
evaluated retrospectively.

For statistical analysis, we used NCSS (Number
Cruncher Statistical System) 2007&PASS (Power
Analysis and Sample Size) 2008 Statistical Software
(NCCS, Kaysville, UT, USA). When analyzing study
data, we used Kruskal-Wallis test for comparing three
and more groups not displaying normal distribution in
quantitative data and Mann-Whitney U test for deter-
mining the group displaying difference as well as defin-
itive statistical methods (Mean, Standard Deviation,
Median, Frequency, Rate, Minimum, and Maximum).
In the comparison of qualitative data, we used Pearson’s
chi-square test and Fisher-Freeman-Halton’s exact test.
Significance was accepted as p<0.01 and p<0.05.

Results
The ages of the cases were ranging between 15 and 44
and the mean age was 31.70±5.77. While the rate of
emergency cases was 8% (n=8), the rate of elective
cases was 68% (n=68), and the rate of prophylactic
cases was 24% (n=24) (Fig. 1 and Table 1).

Cerclage was applied between 10.7 and 26.2 weeks,
and the mean week was 18.8±4. The median value for
the week of cerclage was calculated as 21.7 weeks in the
emergency group, 20.6 weeks in the elective groups and
15 weeks in the prophylactic group (Fig. 2 and Table 2).

Mean cervical length before cerclage was 16.6±8.84
mm. The median value was calculated as 5 mm for the
emergency group, 16.5 mm for the elective group and
23 mm for prophylactic group. It was observed that the
cervical lengths before cerclage were statistically and
significantly higher than both the emergency group
and elective group (respectively p=0.005, p=0.003 and
p<0.01) (Fig. 3 and Table 2).

While no complication is observed in 90% (n=90)
of the cases, water break was observed in 10% (n=10)
of the cases, bleeding in 2% (n=2) of cases, and
chorioamnionitis with fever in %1 (n=1).

In 10 (10%) out of 100 patients, premature rupture
of membranes developed after cervical cerclage. In
nine patients, pregnancy was lost after the rupture of
membrane and three weeks later after the rupture in
one patient. In one of these patients, fewer and
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chorioamnionitis developed. Fewer (39 °C) and leuko-
cytosis (WBC=27×103) were seen twenty-four hours
after the procedure. All clinical and laboratory param-
eters of the patient were in normal limits before the
cerclage. Pathological examination of the placenta was
also compatible with chorioamnionitis. The patient
who had chorioamnionitis and 4 out of 10 patients who
had pregnancy loss were in the emergency cerclage
group. Remaining three case in the same group deliv-
ered at 36 weeks of gestation and later, 1 emergency
cerclage case delivered at 26 weeks of gestation.

In terms of the complications, it was seen that the
rate for complications in the emergency group was sig-
nificantly and statistically higher than other two groups
(p=0.005 and p<0.01). It was found that the rate for
water break in the emergency group was significantly
and statistically higher than other two groups (p=0.005
and p<0.01). In terms of the bleeding and chorioam-
nionitis with fewer, there was statistically no significant
difference among the groups (p>0.05).

Delivery weeks of the cases ranged between 14.4
and 39 weeks, and the mean week was 33.55±6.06.
Thirty-one percent (n=31) of the deliveries were
preterm, 69% (n=69) of them were term. Mean deliv-
ery week was 27.8±7.9 in the emergency group,
33.9±5.8 in the elective group and 34.2±5.1 in the pro-
phylactic group (Table 2).

Forty-five (45%) cases gave birth by cesarean section.
When pregnancy loss was excluded, there was statistical-
ly no significant difference among the groups in terms of
delivery types. Complications were seen in 14 (14%)
cases during or after the delivery. In two patients, cervi-
cal lacerations associated with advanced scar tissue were
observed during delivery. Due to the incomplete expul-
sion of the placenta, Bumm curettage was applied to five
patients. Extended antibiotic use after delivery was con-
sidered necessary in six patients. In terms the complica-
tions after delivery, the rate of premature rupture of
membranes (PROM) in the emergency group was
observed as statistically and significantly higher than the
other two groups (p=0.038 and p<0.05). Statistically no
significant difference was observed among the groups in
terms of the rates of any complication, Bumm curettage
and chorioamnionitis with fewer (p>0.05) (Table 2).

Discussion
Cervical cerclage is a treatment method which has been
used for long years for preventing and treating preterm

labor. The literature provides conflicting results about
its advantages and whether it really extends the period of
pregnancy or not. There are publications reporting that
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Fig. 1. Indication distribution.

Table 1. Distributions of definitive characteristics.

Min.-Maks. Mean±SD

Age 15.00-44.00 31.70±5.77
Cerclage week 10.71-26.29 18.85±4.03
Cervical length before cerclage 0.00-39.00 16.56±8.84
Delivery week 14.43±39.71 33.55±6.06

n %

Indication Emergency 8 8.0
Elective 68 68.0
Prophylactic 24 24.0

Complication Not observed 90 90.0
Water break 10 10.0
Bleeding 2 2.0
Chorioamnionitis with fever 1 1.0

Delivery type NSD 45 45.0
Cesarean 45 45.0
Abortion 10 10.0

Delivery week Preterm 31 31.0
Term 69 69.0

Complication  Not observed 86 86.0
after delivery Bumm curettage 7 7.0

Preterm PROM 4 4.0
Cervical laceration 2 2.0
Chorioamnionitis with fever 1 1.0

NSD: normal spontaneous delivery, PROM: premature rupture of membranes.
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cervical cerclage has no advantage over placebo in cases
where fetal membranes prolapse to endocervical channel
or 25% of total cervical length and in cases of which cer-
vical length is measured as less than 2.5 cm or in cases
where both conditions occur.[6]

However, more powerful studies showing the advan-
tages of cerclage are also stand out. According to these
studies, cervical cerclage decreases preterm labor, and
prenatal mortality and morbidity. Especially in the cases
of which cervical lengths were measured below 25 mm
at second trimester, it prominently decreases delivery
before 32 weeks of gestation, and perinatal morbidity
and mortality.[7,8] Therefore, we analyzed the cases that
we applied cervical cerclage treatment in our clinic in
order to prevent preterm labor. The primary purpose of
cervical cerclage treatment is to prevent preterm labor.
In our study, those who managed to proceed over 34
weeks of gestation were about 37.5% of the emergency
cerclage group, 70.6% of the elective group, and 75% of
the prophylactic group.

The rates in elective and prophylactic cerclage groups
seem to be parallel with those reported in the studies
published previously. However, our success rate in the
emergency cerclage group was considered as low.[9,10]

When it is decided to apply cervical cerclage to a
patient, it is very significant to inform properly about
the efficiency of the procedure, outcomes and compli-
cations that may develop. When considered in terms of
medicolegal problems which have become more signif-
icant day by day, providing comprehensive information
about especially complications seems to be crucial.

Complications after cervical cerclage such as rup-
ture of membrane, chorioamnionitis, preterm labor,
cervical laceration and damage in adjacent organs such

Fig. 2. Cerclage week distribution according to indication.

Table 2. Analyses about definitive characteristics according to the indication.

Emergency (n=8) Elective (n=68) Prophylactic (n=24) p
Mean±SD (Median) Mean±SD (Median) Mean±SD (Median)

Age 32.50±6.55 (32.50) 31.68±5.91 (32.50) 31.50±5.30 (31.50) a0.849

Cerclage week 21.16±1.45 (21.79) 19.57±3.95 (20.64) 16.05±3.49 (15.00) a0.001*

Cervical length before cerclage (mm) 9.13±8.97 (5.00) 15.55±7.56 (16.50) 21.92±9.65 (23.00) a0.002*

Delivery week 27.86±7.96 (25.07) 33.96±5.88 (36.57) 34.27±5.10 (35.64) a0.105

n (%) n (%) n (%)

Complication Not observed 4 (50.0) 63 (92.6) 23 (95.8) b0.005*
Water break 4 (50.0) 5 (7.4) 1 (4.2) b0.005*
Bleeding 1 (12.5) 1 (1.5) 0 (0.0) b0.210
Chorioamnionitis with fever 1 (12.5) 0 (0.0) 0 (0.0) b0.080

Delivery type NSD 2 (25.0) 32 (47.1) 11 (45.8) b0.553
Cesarean 2 (25.0) 31 (45.6) 12 (50.0) b0.496
Abortion 4 (50.0) 5 (7.4) 1 (4.2) b0.005*

Delivery week Preterm 5 (62.5) 20 (29.4) 6 (25.0) c0.123
Term 3 (37.5) 48 (70.6) 18 (75.0)

Complication after delivery Not observed 6 (75.0) 57 (83.8) 23 (95.8) b0.187
Bumm curettage 0 (0.0) 7 (10.3) 0 (0.0) b0.316
Preterm PROM 2 (25.0) 2 (2.9) 0 (0.0) b0.038†

Cervical laceration 0 (0.0) 1 (1.5) 1 (4.2) b0.540
Chorioamnionitis with fever 0 (0.0) 1 (1.5) 0 (0.0) b0.999

aKruskal-Wallis test, bFisher-Freeman-Halton’s exact test, cPearson’s chi-square test. *p<0.01, †p<0.05. PROM: premature rupture of membranes.



as urethra and bladder have been reported in previous
studies.[11]

In our cases, no intraoperative complication devel-
oped such as bladder injury, bleeding or anesthetic prob-
lems. Premature rupture of membrane which can be
considered as postoperative complication occurred in 10
patients. Four out of these 10 cases were in the emer-
gency cerclage group.

The complications were observed as statistically and
significantly higher in the emergency cerclage group. It
is a known reality that the emergency cerclage per-
formed in cases where membranes were prolapsed from
cervix has a high risk for adverse events.[12] Our results
are in this direction. Especially the patients to be applied
emergency cerclage treatment should be informed about
the complications that may develop.

In our case series, if the emergency cerclage group is
excluded, there is a low rate of fetal loss compared to the
series published previously.[13]

When we analyze the complications after the proce-
dure such as chorioamnionitis and preterm rupture of
membrane, we see that chorioamnionitis developed only
in one case. This rate is quite low compared to the rates
reported previously.[3,14,15] These positive results bring to
mind the efficacy of antibiotic and tocolytic treatment
that we used postoperatively. Low infection rates may be
attributed to antibiotic use. In our case, as prophylactic,
we used nifedipine as a tocolytic agent. The studies per-
formed show that nifedipine is more effective than other
agents in acute tocolysis.[16] However, in order to make a
suggestion on this matter, wider, prospective, random-
ized and controlled studies are needed.

Cervical laceration was also observed at a low rate
compared to the published data.[17] Our cesarean rates are
higher than the series published previously.[18,19] In a
series of 54 cases published in Turkey, the cesarean rate
was reported as 22%. While the rate of preterm labor
reported by the same study was similar to our study, two
cases developed chorioamnionitis, one from emergency
cerclage group and one from prophylactic cerclage
group.[20]

Conclusion
Consequently, while the rates of preterm labor were
high in our cases, other complications were observed at
a lower rate. However, in order to present the results
and complications of cervical cerclage, wider studies

where sub-group analyses are done separately are
required. 

Today, cervical cerclage should be applied to chosen
patients in the presence of informed consent and in
consideration of published advantages and complica-
tions.

Conflicts of Interest: No conflicts declared. 
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Introduction
Gestational diabetes (GDM) is a glucose tolerance dis-
order which begins during pregnancy or diagnosed dur-
ing pregnancy for the first time.[1,2] While its prevalence
varies in each society, its prevalence increases each pass-
ing day. The major reasons are the increasing obesity
incidence and reducing threshold values of diagnostic
tests.[3] American Diabetes Association (ADA) reports
that GDM is seen in about 4% of all pregnant women,
which means 135,000 women per year.[4] Although the
prevalence of gestational diabetes varies according to
ethnicity, it increases as the age increases. GDM preva-
lence in pregnants above 25 years old is 8-10 times high-
er than those below 25 years old.[5]

Hyperinsulinemia, insulin resistance, preprandial
hypoglycemia and postprandial hypoglycemia are seen
in normal pregnancies.[6] The reason is the necessity to
provide required glucose transfer to the fetus. Cortisol,

growth hormone, estrogen, progesterone, prolactin
secreted in placental medium during pregnancy and
especially the increase of human placental lactogen are
responsible for such physiological changes. As the week
of gestation increases, this condition caused by placental
hormones leads an increasing need for insulin. In order
to meet this need, hypertrophy and hyperplasia develop
in the pancreas.[6,7] GDM appears when this adaptation
in the pancreas during pregnancy cannot meet the
insulin need. Insulin need increases about 40-70% in the
last trimester. In a study conducted, it was found that
glucose intake into peripheral muscle tissue in the last
trimester was 40% lower in pregnant woman compared
to non-pregnant women.[8]

Gestational diabetes was first defined by O’Sullivan
and Mahan in 1964 by determining the criteria for oral
glucose tolerance test.[9] These criteria were revised by
Carpenter and Coustan, American Diabetes Association
and other national diabetes associations over the years. In

Özet: Gestasyonel diyabet: Güncel durum
Gestasyonel diyabet (GDM) gebelikte bafllayan veya ilk kez gebe-
lik s›ras›nda tan› konulan glukoz tolerans bozuklu¤udur. S›kl›¤›
günümüzde giderek artmaktad›r. Bunun en önemli nedenleri dün-
ya çap›nda artan obezite insidans› ve tan› testlerindeki eflik de¤er-
lerin düflmesidir. Maternal ve fetal komplikasyonlara neden olabil-
di¤i için GDM’nin tan› ve tedavisi önemlidir. Gestasyonel diyabet
için birçok risk faktörü vard›r. Bunlar›n en önemlileri GDM öykü-
sü ve obezitedir. Gestasyonel diyabet taramas› için halen net bir
yaklafl›m yoktur.

Anahtar sözcükler: Gestasyonel diyabet, tarama.
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Abstract
Gestational diabetes (GDM) is a glucose tolerance disorder which
begins during pregnancy or diagnosed during pregnancy for the first
time. Its prevalence increases day by day. The major reasons are the
obesity incidence increasing globally and reducing threshold values
in the diagnostic tests. The diagnosis and treatment of GDM is very
significant since it may cause maternal and fetal complications.
There are many risk factors of gestational diabetes. The major fac-
tors are GDM history and obesity. There has been still no exact
approach for gestational diabetes screening.

Keywords: Gestational diabetes, screening.



2008, the results of HAPO (Hyperglisemia and Adverse
Pregnancy Outcome) were published and new criteria
became at the agenda based on the results of this study.

In 2010, ADA classified diabetes under 4 titles:[2]

• Type 1 diabetes 
• Type 2 diabetes
• Gestational diabetes
• Other specific diabetes types

The diagnosis and treatment of gestational diabetes
is significant since it may cause maternal and fetal com-
plications. In the pregnants with gestational diabetes,
gestational hypertension, preeclampsia, delivery by
cesarean and other associated complications develop fre-
quently.[3] Also, approximately half of these women
develop Type 2 diabetes within 22-28 years.[3]

The most significant factor here is the ethnicity and
the presence of obesity. Fetal macrosomia, neonatal
hypoglycemia, hyperbilirubinemia , shoulder dystocia,
increase in operative delivery prevalence, and the deliv-
ery trauma are observed frequently in pregnant women
with gestational diabetes.[3] The impacts of GDM on
mother, fetus, newborn, and childhood periods are
shown in Table 1.

There are many risk factors for gestational diabetes.
GDM history and obesity are the most significant risk
factors of gestational diabetes. These risk factors are
given in Table 2.

Screening Methods in Gestational Diabetes
There are some problems encountered during GDM
screening in the world. Today, there has been still no
consensus. While many associations and organizations
use various screening/diagnostic tests, there are also dif-
ferences in the threshold values of these tests. The

threshold values of these tests used by various associa-
tions are given in Table 3.

There are 2 different approaches for gestational dia-
betes. While all pregnant women are screened during
general screening, only the pregnant women in the risk
group are screened in selective screening. During
screening, one- and two-step methods may be used.
WHO suggests one-step approach while many associa-
tions suggest two-step approach. One-step approach is
based on 75 g oral glucose tolerance test (OGTT), but
two-step approach is based on applying 50 g OGTT
first and then 100 g OGTT.

In two-step approach, pregnant woman is given 50 g
glucose regardless of her preprandial or postprandial
condition, and then her blood sugar is checked 1 hour
later. If the test result is found to be 130 or 140 mg/dl or
above, 100 g OGTT is applied. There are some certain
required conditions for 100 g glucose tolerance test.
Pregnant woman should be hungry and the test should
be applied in the morning, she should take at least 150 g
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Table 1. Complications which may develop associated with gestational diabetes (GDM).[6]

Mother Fetus Newborn Childhood/Adulthood

Delivery trauma Hyperinsulinemia Respiratory distress Obesity

Cesarean rate ↑ Cardiomyopathy Hypoglycemia Type 2 diabetes

Preeclampsia- Gestational HT Stillbirth Hypocalcemia – Hypomagnesemia Metabolic syndrome

Type 2 diabetes Macrosomia Hyperbilirubinemia

Metabolic syndrome Birth trauma Polycythemia

HT: Hypertension.

Table 2. Risk factors in gestational diabetes.[6]

Risk factor Risk increase rate

Overweight x 2

Obesity x 3.7

Severe obesity x 7

Gestational diabetes history x 23

History of delivering macrosomic fetus x 3.3

Pregnancy over 25 years old x 1.4

Pregnancy over 35 years old x 2.3

Multiple pregnancy x 2.2

Polycystic ovarian syndrome x 2.9

Diabetes history in the family x 3.2



carbohydrate daily for 3 days, pregnant woman should
be in sitting position during the test and she should not
smoke. If threshold value is considered to be 130 mg/dl
in 50 g test, the rate to detect GDM is 95% while it is
80% if the threshold value is considered to be 140
mg/dl.[11]

In the one-step approach, the required criteria to do
75 g OGTT is similar with 100 g test. In addition, fast-
ing blood glucose (FBG), 1st hour and 2nd hour blood
sugar levels are checked and if one value is found to be
out of the limits, the test is considered as positive.

International Association of Diabetes and Pregnancy
Study Group (IADPSG) is a group established in 1998
to unite the international groups working on diabetes
and pregnancy. This group planned a study published in
recent years and led the recommendation of new thresh-
old values. This study, called HAPO, was carried on
25,505 pregnant women as a prospective, blind, interna-
tional and multi-centered (9 countries and 15 centers)
study. In the study, the results of 23,316 patients were
reviewed and these results were evaluated in terms of the
relationship between gestational outcomes and the
increase in each glucose level with standard deviation. In
the study, primary outcomes such as macrosomia, pri-
mary cesarean delivery, and clinical neonatal hypo-

glycemia and C-peptide (the indicator of fetal insulin
level) level in cord blood being higher than 90th per-
centile, and secondary outcomes such as preeclampsia,
premature labor, shoulder dystocia, hyperbilirubinemia
and newborn’s intense care need were evaluated. In the
study, it was found that the primary cesarean rate, the
prevalence of birth weight being higher than 90th per-
centile and the prevalence of clinical neonatal hypo-
glycemia were increased with the increasing glucose
level. No special threshold value was calculated in the
study for risk increase. Also, no superiority between
preprandial and postprandial blood glucose was
observed in the study for the anticipation of perinatal
risk increase.[12]

IADPSG organized a workshop in 2010 in order to
evaluate the results of HAPO study and to determine an
internationally recognized screening/diagnostic test and
appropriate threshold values.[13] In this workshop, it was
suggested to do one-step 75 g OGTT for today, consid-
er test threshold values as FBG ≥92 mg/dl, 1st hour
blood glucose ≥180 mg/dl and 2nd hour blood glucose
≥153 mg/dl and to establish GDM diagnosis if any of
them is out of the limits.

For the diagnosis of overt diabetes, it was suggested
in the workshop of IADPSG that threshold value should
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Table 3. Threshold values of the associations for gestational diabetes.[10]

Associations Grade Glucose (gram) FBG (mg/dl) 1-h 2-h 3-h Number of increased value

CC 2 100 95 180 155 140 2

NDDG 2 100 105 190 165 154 2

ADA 2 75 95 180 155 2

CDA 2 75 95 191 160 2

WHO (2013) 1 75 92-125 180 153-199 1

IADPSG 1 75 92 180 153 1

ADA: American Diabetes Association, FBG: Fasting blood glucose, CC: Carpenter-Coustan, CDA: Canada Diabetes Association, IADPSG: International
Association of Diabetes and Pregnancy Study Group, NDDG: National Diabetes Data Group, WHO: World Health Organization.

Table 4. 75 g OGTT threshold values of IADPSG workshop (mg/dl).

FBG 1-h 2-h

75 g OGTT 92* 180* 153*

FBG: Fasting blood glucose.

Table 5. Overt diabetes threshold values of IADPSG workshop (mg/dl).

FBG HbA1c Random BG*

Overt diabetes ≥126* ≥%6.5 ≥200

FBG: Fasting blood glucose. *In this case, the test should be confirmed by
FBG and/or HbA1c.
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be ≥126 mg/dl for FBG, 6.5% for HbA1c and ≥200
mg/dl for random blood sugar (in this case, it should be
confirmed by FBG and HbA1c). The workshop results
of IADPSG are summarized in Tables 4 and 5.

However, if the threshold values recommended by
IADPSG are used, GMD prevalence increases and
cost/benefit ratio collapses. Today, in the studies which
research the suitability of using the thresholds recom-
mended by IADPSG, it was reported that the pregnan-
cy prognoses of the patients who were normal according
to previous threshold values but considered to be GDM
according to IADPSG’s threshold values were similar to
those who were not GDM, and that using the threshold
values of IADPSG increased the costs.[14-17]

For today, more studies are needed for determining
the necessity of using IADPSG’s threshold values.

Treatment Results 
By the treatment of pregnant women with gestational
diabetes, both maternal and fetal complications
decrease distinctly. The related study of Crowther et
al. carried out in 2005 found that perinatal mortality,
shoulder dystocia and birth trauma reduced by the

treatment. In this study, it was also seen that the rate of
delivering baby over 4000 g decreased from 21% to
10%, and preeclampsia decreased from 18% to 12%.[18]

In another study which was multi-centered and car-
ried out in 2009, it was reported that no distinct change
was observed in the primary outcomes of the treat-
ments of 958 cases with mild GDM. However, the rate
of cesarean, shoulder dystocia and hypertensive disor-
ders decreased by the treatment.[19]

Conclusion
Consequently, GDM prevalence today increases day by
day. Associated with GDM, maternal and perinatal
complication rates also increase. There has been no con-
sensus on the screening/diagnostic tests and applications
of GDM in the world yet and even the threshold values
vary among the associations. For today, there is no suf-
ficient data to for decreasing the threshold values of 75
g OGTT recommended by IADPSG and using these
values in the routine. In addition, these recommended
approaches increase the prevalence and cost of GDM.

In brief, it seems appropriate to screen all pregnant
women in the first trimester in terms of FBG or HbA1c
or random blood glucose and to screen all pregnants,

Fig. 1. Screening pregnant women in terms of GDM.



who were not observed to have overt diabetes or GDM,
at 24-28 weeks of gestation by 75 g OGTT. Fig. 1 sum-
marizes this. Until the studies on the criteria of IADPSG
are clarified, we believe that it would be convenient to
consider the threshold of FBG as ≥95 mg/dl, the thresh-
old of first hour blood glucose as ≥180 mg/dl, and the
threshold of second hour blood glucose as ≥155 mg/dl.
If any of these values is out of the limits, GDM diagno-
sis should be established. Also, if during the test the FBG
or first hour blood glucose seem is out of the limits, the
test should be considered as positive and the test should
be terminated.

Conflicts of Interest: No conflicts declared. 
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Introduction
While the rate of trauma during pregnancy is about 6-
7%, 4-8% of all trauma cases are pregnant patients. Fetal
mortality varies between 3 and 38% in blunt traumas,
and it can be observed in mother without a prominent

damage. In 2002, 4.1 per 1000 deliveries in the USA was
caused by traumas, and totally 16982 cases were report-
ed.[1] In 2004, the traumas caused 13 out of 100,000
babies to die in the USA.[2] The reason of 46% of trau-
ma-associated maternal deaths is abdominal trauma.[3-7]

Özet: Gebe hastada abdominal kurflun yaralanmas›: 
Olgu sunumu
Amaç: Suriye'de iç savafl s›ras›nda yaralanan ve intrauterin penet-
ran ayak bile¤i travmas› olan bir vaka sunuldu.

Olgu: Yirmi yafl›nda, 37 hafta gebeli¤i olan ve abdominal ateflli si-
lah yaralanmas›na maruz kalan anne, kendi imkanlar›yla Türkiye
s›n›rlar›na ulaflt›r›l›p Türk ambulanslar› ile hastanemiz acil servisi-
ne getirildi. Acil serviste USG ile bat›n içi kanama ve canl› bebek
görülmesi üzerine h›zl›ca cerrahiye al›nd›. Uterusta kurflun girifli
görülüp, canl› olarak ç›kar›lan bebe¤in sadece sol ayak bile¤inden
kurflun girifl ve ç›k›fl yaras› oldu¤u saptand›. Annede uterus tamiri
yap›l›rken efl zamanl› olarak ortopedi uzman› taraf›ndan bebe¤in
ayak bile¤i alç›s› yap›ld›. Anne ve bebek hemodinamileri stabil ol-
mas› üzerine 5. gün taburcu edildiler. Birinci ay takipte anne ve
bebe¤in sa¤l›kl› oldu¤u görüldü. Ancak daha ileri takipler anne ve
bebe¤in ülkelerine dönmesi nedeniyle yap›lamad›.

Sonuç: Gebelikte penetran abdominal travmalar›n hem anne hem
de fetus için mortalitesi yüksek olsa da bizim vakam›zda anne ve
fetüste hayati tehlike oluflmam›fl, postoperatif takipleri normal sey-
retmifltir.  

Anahtar sözcükler: Gebe, abdominal kurflun yaralanmas›, penet-
ran travma.
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Abstract

Objective: A case which was injured during the civil war in Syria and
had intrauterine penetrating ankle trauma was presented.

Case: Twenty-year-old pregnant woman who was at 37 weeks of ges-
tation and had abdominal gunshot wound was reached to Turkey bor-
der through their own means and brought to the emergency service
of our hospital by Turkish ambulance. Upon the detection of intraab-
dominal bleeding and live fetus by USG in the emergency service, she
was taken to the operating room. Bullet entrance hole was seen in the
uterus, and it was found out that there were bullet entrance and exit
holes only on the left ankle of the baby which was taken out alive.
While uterus was being repaired, the ankle of the baby was plastered
by an orthopedist simultaneously. The mother and the baby were dis-
charged on fifth day when their hemodynamics was observed as sta-
ble. It was seen that both mother and baby were healthy on the first
month follow-up. However, their further follow-ups could not be
done since the mother and the baby returned to their country. 

Conclusion: Although the mortality rate of penetrating abdominal
traumas during pregnancy is high both for mother and the fetus,
there was no life-threatening condition for the mother and the fetus
in our case, and their postoperative follow-up was normal.

Keywords: Pregnant, abdominal gunshot wound, penetrating trau-
ma.
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The most common trauma reasons during pregnancy
are motor vehicle accident (49%), falling down (25.5%),
assault/rape (18%), firearm injury (4%) and burn (1%).[2]

The risk factors in obstetric traumas are younger age,
substance use, alcohol addiction, and domestic vio-
lence.[8-11] About 19-24% of trauma patients were trau-
matized under the influence of substance or alcohol.[1]

Today, depending on the increase of the violence in
the whole world, trauma cases during pregnancy have
been increasing. In this report, we are presenting a rare
case of gunshot wound of pregnant and fetus.

Case Report
Twenty-year-old pregnant woman who was at 37 weeks
of gestation and had abdominal gunshot wound was
reached to Turkey border through their own means by
vehicle and brought to the emergency service of our
hospital by Turkish ambulance waiting 24/7 at the con-
tainer camp. At the first inspection in the emergency
service, single bullet entrance hole was seen but there
was no exit hole. The pulse was 106/m, arterial tension
was 106/67 mmHg, and SpO2 was measured as 97%.
She was conscious, and her neurological examination
was assessed as normal. Her Glascow coma score was 15.
In the common ultrasound performed by a gynecologist,
general surgeon and a radiologist, hemorrhage was
observed in the abdominal region and it was detected
that the baby was alive. The patient was taken to emer-
gency surgery for laparotomy purpose. Blood sample

was drawn from the patient for analyzing hemoglobin
value, blood type determination and blood replacement.
General anesthesia was done by propofol and rocuroni-
um. Hemoglobin value was 11.1 mg/dL in the arterial
blood gas, and other values were normal. Foley catheter
was put before the operation, and incoming urine was
observed as clear. Since the patient has a wound with
high energy, hypogastric midline incision was preferred
for the exploration of intraabdominal organs instead of
Pfannenstiel incision. After the incision made in accor-
dance with anatomic layers, penetrating wound was seen
on the left corpus of uterus (Fig. 1). After the delivery
through regular cesarean section made by the gynecolo-
gist, liver, stomach, small intestines, colon and
retroperitoneum were all intact. When it was found out
that hemoglobin value was 10.6 during the operation, no
blood replacement was done; only fluid replacement was
done by crystalloid and colloids. Biochemical values
were at normal range. First and fifth minute APGAR
scores of the baby were found as 9 and 10, respectively.
The baby was examined by the orthopedist as soon as
possible after the operation and the ankle of the baby
was plastered and the orthopedist recommended to fol-
low-up (Fig. 2 and 3). It was also observed that there was
no other organ injury in the abdominal region. After
standard closure, the patient was awakened in the oper-
ating room. With no problem in the recovery, the
patient was transferred to the service. The mother and
the baby were discharged on fifth day when since there
was no problem was observed in their follow-up.

Fig. 1. Bullet entrance hole and uterus. Fig. 2. Bullet entrance hole on baby.
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However, further follow-ups of the mother and the baby
could not be made as they returned to country and it was
not received any news about them.

Discussion
Trauma during pregnancy is highly complicated, and
the approach towards patient is quite different than
standard traumas. In the physical examination, all
patients should be approached as in non-pregnant
cases. Gestational uterus examination should be con-
firmed by tests such as HCG and ultrasound.
Especially in the traumas of fertile women, HCG test
should be certainly done to every woman due to the
possibility that they may be unaware of their first
trimester pregnancy. In 2nd and 3rd trimester preg-
nancies, week of gestation and fetal sizes are deter-
mined by USG instead of HCG. Fetal heart rate
should also be monitorized. Classical ABCDE algo-
rithm (airway, respiratory, circulation, neurological
examination and cleaning wound site) should be
applied. Then, blood tests can be carried out. Fetal
heart rate is followed up. However, all these steps are
valid for the patients with blunt abdominal trauma.
While fetal heart rate and USG are more important in
blunt traumas, most appropriate approach in penetrat-
ing traumas is the emergency surgery. For a more
detailed approach, surgical exploration is a better
choice for epigastric traumas since visceral damage
more ordinary while the approaches such as observa-
tion, laparoscopy, wound site exploration etc. are more
appropriate as a conservative approach according to
the maternal and fetal conditions in the hypogastric
traumas.[12,13] In our case, since hemodynamics of moth-
er was stable, bullet entrance hole was on hypogastric
region, we gained time to carry out ultrasound exami-
nation. Upon observing bullet entrance hole on uterus
and fluid compatible with intraabdominal hematoma
during the ultrasound, the patient was taken to emer-
gency surgery. In the meanwhile, no fetal distress was
observed.

Due to the enlargement and anterior position of
uterus, pregnant women are more prone to penetrating
abdominal trauma. Ironically, since it protects intestine
and wide veins, it also protects mother. In our case, in
terms of the bullet entrance hole, it is quite likely that
the intestine and wide veins would be damaged if the
woman was not pregnant. Another lucky condition is

that the bullet only damaged the ankle of fetus and
caused no life-threatening condition (Fig. 2).

Penetrating traumas during pregnancy are rarely
seen compared to blunt traumas. In such traumas,
there is a distinct contradiction between maternal
prognosis and fetal prognosis.[14,15] Fetal death rate in
penetrating traumas may reach up to 60%.[16] The rea-
son for intrauterine fetal death is direct fetal damage or
placental/cord injury. On the other hand, maternal
mortality rate is lower.[14] Maternal prognosis depends
on the number of bullet entrance hole in gunshot
wound, number of wounded organs and the length of
time elapses until operation. Intestine is the mostly
injured organ.[17] In our case, non-existence of any
injured organ and single bullet entrance hole in the
mother kept prognosis well despite the long time
elapsed until the operation. Fetal activity also con-
tributed to the prognosis.

Although ultrasonographic examination is as effec-
tive as computed tomography in blunt abdominal trau-
mas, ultrasonographic examination cannot show all
fetal injury types as in our patient in case of peritoneal
perforation.[18] Since it is impossible to know the
intraabdominal path of high-energy penetrating parti-
cle, it is useful to do laparotomy by midline incision. As
especially the uterus of a pregnant may repress ultra-
sonographic findings directing laparotomy and may

Fig. 3. The radiography of baby’s foot.
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cause a delay, it may result with the increase of mortal-
ity and morbidity.

Conclusion
Although the mortality rate of penetrating abdominal
traumas during pregnancy is high both for mother and
the fetus, there was no life-threatening condition for the
mother and the fetus in our case depending on many
factors discussed above, and their postoperative follow-
up was normal. It can be said that the mother is a lucky
casualty of an unlucky society.  
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Özet: ‹kiz efli ölümüne ba¤l› merkezi sinir sistemi 
bulgular›: Ultrasonografi ve manyetik rezonans 
bulgular›n›n korelasyonu
Amaç: Bu yaz›da, ikiz efllerinden birinin ölümü sonras›nda sa¤ ka-
lan fetüste ortaya ç›kan MSS bulgular› dolay›s›yla manyetik rezo-
nans görüntüleme (MRG) ile ultrasonografinin birbiri ile korelas-
yonu ve tamamlay›c› niteli¤ini tart›flmay› amaçlad›k.  

Olgu: Otuz üç yafl›nda 2. gebeli¤i olan hastan›n, 27 haftal›k gebe
iken monokoryonik ikiz efllerinden birinin in utero kayb› sonras›n-
da sa¤ kalan fetüsünde sol lateral ventrikül  frontal hornunda
24x25 mm hiperekojen intraventriküler hematom ile uyumlu gö-
rünüm izlendi. Komflu serebral parankimin de heterojen görü-
nümde oldu¤u saptand›. Yap›lan MRG’de, bilateral bazal gangli-
onlarda solda daha belirgin olmak üzere parankime uzanan ve ven-
triküle aç›lm›fl hemoraji sinyalleri izlendi. Bu bulgularla lezyon
grade IV germinal matriks kanamas› olarak de¤erlendirildi. Yirmi
dokuz hafta 6 günlük gebe iken membran rüptürü sonras›nda se-
zaryenle 1 adet canl›, 1153 g erkek bebek do¤urtuldu.

Sonuç: ‹kiz efllerinden birinin ölümüne ba¤l› sa¤ kalan ikiz eflinde
ortaya ç›kan merkezi sinir sistemi komplikasyonlar›n›n tan›s›nda
ultrasonografi ve manyetik rezonans görüntüleme birbirinin ta-
mamlay›c›s›d›r. ‹skemiye ba¤l› geç sekellerin ortaya konmas›nda
MRG daha iyi anatomik detaylar sa¤lar.  

Anahtar sözcükler: ‹kiz efli ölümü, MSS bulgular›, ultrasono-
grafi, MRG.
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Abstract

Objective: In this article, we aimed to discuss central nervous sys-
tem findings appearing in living fetus after co-twin death in a twin
pregnancy and therefore the correlation and its supplementary
characteristics between magnetic resonance imaging (MRI) and
ultrasonography.

Case: Of the thirty-tree-year-old patient who was pregnant for the
second time, 24x25 mm hyperechogenic view compatible with hem-
orrhage in frontal horn of the left lateral ventricle was observed in
the surviving fetus after in utero loss of monochorionic co-twin at
27 weeks of gestation. It was also found that the adjacent cerebral
parenchyma was also in heterogeneous view. In the MRI carried
out, hemorrhage indicators reaching to parenchyma and opening to
ventricle were observed on bilateral basal ganglions, being more dis-
tinct on the left. With these findings, the lesion was evaluated as
grade IV germinal matrix hemorrhage. While the woman was preg-
nant for 29 weeks and 6 days, one male baby which was 1153 g was
delivered by cesarean section after the rupture of membrane. 

Conclusion: Ultrasonography and magnetic resonance imaging
complete each other in the diagnosis of the complications of central
nervous system appearing in the surviving co-twin after the death of
other co-twin. MRI provides better anatomical details for revealing
ischemia-associated late sequels.

Keywords: Death of co-twin, central nervous system findings, ultra-
sonography, MRI.
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Introduction
Death of a co-twin brings about some questions for sur-
viving co-twin as well as the psychological trauma of
family by the loss of one fetus.[1] In order to answer the
questions such as how surviving co-twin is affected and
what is the risk for losing the surviving co-twin, it is
required to know the chorionicity and the period
elapsed until death of one of the co-twins. While the risk
to lose one of the co-twins is 2.7% at second trimester,
it reaches up to 6.7% at third trimester.[2] Mortality and
morbidity increases in the surviving co-twin after the
death of other co-twin. Morbidity associated with
shared circulation is 17-25%.[3] Bajoria et al.[4] reported
that the rate for acute twin-to-twin transfusion syn-
drome (TTTS) is 25-40% in case of the death of one co-
twin. TTTS which arises after placental share and anas-
tomoses causes a series of central nervous system com-
plications resulting bilateral renal cortical necrosis and
cerebral palsy in the surviving baby.[5]

The possibility of neurodevelopmental complica-
tion after the loss of one co-twin increases 4.81 times
while abnormal intracranial imaging findings are
observed 3.25 times more.[6] While thrombogenic
materials reaching to surviving fetus through anasto-
moses from the dead co-twin were held responsible for
the complications in the past, it has been recently
accepted that they are caused by the hypotension and
cerebral ischemia appearing in surviving fetus after
acute transfusion.[7,8]

Placental vascular architecture and anastomoses
enables a tendency for the development of radiological
and neurological problems. The occurrence of findings

which can be presented in surviving co-twin by ultra-
sonography takes 2-3 weeks and delays diagnosis.[9] MRI
is more effective than ultrasonography for presenting
the changes in brain parenchyma, and it becomes wide-
spread for detecting central nervous system findings in
such fetuses.[10] In this report, we aimed to discuss the
correlation and supplementary characteristics between
these two techniques.  

Case Report
While routine antenatal follow-up visits of the thirty-
three-year-old patient with gravida 2, para 1, living 1 and
spontaneous twin pregnancy were going on, it was found
out during her physical and ultrasonographic examina-
tions performed at 27 weeks of gestation that the femur
length of the fetus on the right bottom region was com-
patible with 27 weeks of gestation and had no cardiac
activity. Until 2 weeks before the examination where one
of the co-twins was in utero exitus, there was no obstet-
ric complication during the follow-up visits. In the first
trimester, chorion villus sampling was done at 11 weeks
of gestation since both mother and father were carriers
of beta thalassemia, and both co-twins were reported as
being carrier and having normal constitutional kary-
otype. 

The biometrics of the surviving fetus was compati-
ble with 27 weeks of gestation, and 24x25 mm view
compatible with hyperechogenic intraventricular
hematoma on the frontal horn of (left upper) left later-
al ventricle (Fig. 1) and heterogeneity on adjacent
cerebral parenchyma were found. With these findings,
fetal MRI was requested with the pre-diagnosis of

Fig. 1. Hyperechogenic view compatible with hemorrhage in frontal
horn of the left lateral ventricle.

Fig. 2. Ventriculomegaly is seen in the control ultrasonography of
the case.
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grade 3 and higher intraventricular hemorrhage in the
surviving fetus. In the MRI performed, hemorrhage
indicators reaching to parenchyma and opening to ven-
tricle were observed on bilateral basal ganglions, being
more distinct on the left. As the ventricles were
observed as wider, with these findings, the lesion was
evaluated as grade IV germinal matrix hemorrhage
(Figs. 2 and 3). In the ultrasonographic examination
one week later, the lateral ventricle width was meas-
ured as about 18 mm bilaterally (Fig. 4), and in the
third examination carried out at 29 weeks of gestation,
it was understood that there was no progress in terms
of sonographic findings compared to the previous eval-
uation. When the patient was pregnant for 29 weeks
and 6 days, she referred with the complaints of con-
tractions and rupture of membrane. The patient deliv-
ered 1153 g living fetus and 570 g macerated ex fetus
by cesarean due to the previous cesarean history.
Following the delivery, no pathological examination
was carried out on the in utero exitus fetus due to the
fact that it was macerated. In the transfontanelle ultra-
sonography of the case carried out at neonatal period,
11.5 x 12 mm heterogeneous echogenic regions adja-
cent to lateral horn pressuring on left lateral ventricu-
lar anterior horn and findings compatible with
periventricular leukomalacia were observed, and their
follow-ups are still continue. 

Discussion
Death of a co-twin is seen in 5% of all twin pregnan-
cies independent from chorionicity.[11] The determin-
ing factor in the problems faced by surviving co-twin
after the death of a co-twin is chorionicity. When
monochorionic and dichorionic twin pregnancies
above 20 weeks of gestation are compared, the risk to
lose one co-twin in a monochorionic twin pregnancy is
6 times higher than the same risk in a dichorionic twin
pregnancy. Neurological sequel is seen at a rate of 18%
in case of the death of a co-twin, and this rate is 1% in
dichorionic ones.[9] In case of the death of a co-twin,
ischemic lesions are seen in the surviving co-twin and
they appear in sub-acute period in the ultrasonogra-
phy.[1] Ventriculomegaly and hiperechogenic view asso-
ciated with the bleeding in the ventricle may be pre-
sented at sub-acute and chronic periods by ultrasonog-
raphy. Polymicrogyria, encephalomalacia, bleedings,
germinolytic cysts, ventriculomegaly and delay of sul-

cus formation are among the findings that may be
observed in the central nervous system in case of the
death of a co-twin.[10] It is difficult to present all of the
findings above, especially those secondary to ischemia,
in the ultrasonography. In cases with normal findings
observed in the sonography, the findings secondary to
ischemia may be detected at magnetic resonance imag-
ing.[9] Ischemia is together with local or diffuse signal
intensity increased at T2A cross-sections in germinal
matrix, gray or white matter. In case of the death of a
co-twin, the findings which cannot be presented by

Fig. 3. In T2A examination, the findings (arrow) compatible with gra-
de IV germinal matrix hemorrhage are seen at axial section.

Fig. 4. In T2A examination, the findings (arrow) compatible with gra-
de IV germinal matrix hemorrhage are seen at coronal section.
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ultrasonography but found in MRI such as polymicro-
gyria, encephalomalacia, germinolytic cysts, bleedings,
delay of sulcus formation and ventriculomegaly appear
in 1/3 of surviving co-twins.[12] Jelin et al.[13] found
TTTS in 9 out of 21 monochorionic co-twins and they
found abnormal MRI findings in 7 out of these 9 cases
despite the normal ultrasonographic findings. Acute
cerebral ischemia appears in hours (even minutes) fol-
lowing the death of a co-twin, and therefore, there is
small amount of time to do anything in terms of patient
management. Although diffusion-weighted MRI helps
to present acute cerebral ischemia, most of the cases do
not have such a chance due to late diagnosis. Diffusion-
weighted cross-sections are open for fetal movements
due to long procedure durations and associated move-
ment artifacts.[10] Our case was being followed up with
an interval of two weeks until the death of co-twin was
detected. In the examination when the death of co-twin
was detected, conservative model was chosen as the
approach model after observing ventriculomegaly and
suspected hemorrhage of frontal horn in the surviving
co-twin. It was decided to monitor pregnancy and MRI
was utilized for confirming the diagnosis. Although
there is a limited number of publication reporting that
intrauterine transfusion may be applied for fixing fetal
anemia during acute period in monochorionic twin
pregnancies where one of co-twins is lost, the results
obtained are quite unsatisfactory.[14]

Conclusion
In case of the death of co-twin, surviving co-twin should
be evaluated by ultrasonographic findings first, then cer-
tainly by MRI if no finding is detected in the ultrasonog-
raphy. In cases without any ultrasonography findings,
MRI findings should be taken into consideration when
providing consultancy to family by keeping in mind that
non-existence of ultrasonography findings may be mis-
leading. If imaging findings are not detected or be
doubtful, magnetic resonance imaging should be repeat-
ed 2-3 weeks later in order to detect changes appearing
on sub-acute and chronic periods.  
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Introduction
Peripartum cardiomyopathy (PPCM) has an unknown
etiology and it is one of the complications exposing a life-
threatening risk for pregnancy potentially. This rare type
of dilated cardiomyopathy causes congestive cardiac fail-
ure at last months of pregnancy or within the first 5 post-
natal months.[1] Clinical course may vary between sponta-
neous recovery of ventricular functions and the need for
cardiac transplantation when disease becomes refractory.
Although mortality rate was found 50% in 1950s, it has
been reported today that the need for cardiac transplan-

tation or death is observed between 12 and 18%.[2] Early
diagnosis, treatment and good knowledge of clinician on
this disease are the basic factors improving prognosis.    

Case Report

Nineteen-year-old patient who had her first pregnancy
referred to our hospital upon spontaneous labor progress
when her pregnancy was 37 weeks and 1 day, and she
vaginally delivered 2450 g health male baby. Her post-
partum first 24 hours were uneventful; however, her

Özet: Peripartum kardiyomiyopati: Olgu sunumu
Amaç: Peripartum kardiyomiyopati (PPKM) altta yatan sebebin
tam olarak bilinmedi¤i, gebeli¤in potansiyel olarak hayati tehlike arz
eden komplikasyonlar›ndan birisidir. Olgu sunumumuzda postpar-
tum geliflen PPKM olgusunun yönetimini tart›flmay› amaçlad›k.  

Olgu: Biz bu olgu sunumunda, 37. gebelik haftas›nda do¤um ya-
pan, postpartum dönemde dispne, ortopne ve ayaklarda flifllik flika-
yetleri ortaya ç›kan bir olguyu ele ald›k. Yap›lan tetkiklerde fliddet-
li sol ventrikül sistolik disfonksiyonu ortaya ç›kmas› üzerine di¤er
tan›lar ekarte edilerek hastaya PPKM tan›s› konuldu. 

Sonuç: Gebelikte de s›kça rastlan›lan nefes darl›¤› ve ayaklarda flifl-
lik flikayeti ile gelen bir hastan›n ay›r›c› tan›s›nda PPKM mutlaka
düflünülmelidir.    

Anahtar sözcükler: Peripartum kardiyomiyopati, prognoz, eko-
kardiyografi.
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Abstract
Objective: Peripartum cardiomyopathy (PPCM) has an unknown
etiology and it is one of the complications exposing a life-threatening
risk for pregnancy potentially.  In our case report, we aimed to discuss
the management of PPCM case developing at postpartum period.

Case: In this case report, we analyzed a case which delivered at 37
weeks of gestation and had complaints of dyspnea, orthopnea and
swelling feet. When severe left ventricle systolic dysfunction was
observed in the examinations performed, other diagnoses were
ruled out and the patient was diagnosed with PPCM. 

Conclusion: Peripartum cardiomyopathy should be considered cer-
tainly in the differential diagnosis of a patient who refers with the
complaints of shortness of breath and swelling feet which are com-
mon during pregnancy.

Keywords: Peripartum cardiomyopathy, prognosis, echocardiogra-
phy.
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complaints began to occur. In the physical examination of
the patient upon the complaints of shortness of breath
and swelling feet, her general condition was at a medium
level and she seemed pale. There were dyspnea and
orthopnea. In the pulmonary auscultation, respiratory
sounds were decreased at right lung basal and there were
rales at left lung basal. In the cardiac auscultation, tachy-
cardia, S3 gallop rhythm, and 3/6 apical systolic murmur
spreading to axilla were found. In the bilateral lower
extremity, +3 positive pitting edema was observed. The
values found in the laboratory tests were as follow:
Hemoglobin: 7.3 g/dL, hematocrit: 22.5%, platelet
count: 502,000 mm3, ALT: 152 U/L, AST: 84 U/L,
LDH: 332 U/L, CK: 190 U/L, and albumin: 3.4 g/dL.
The electrocardiography of the patient was in sinus
rhythm; the pulse was 118/min, and T wave negativity
was observed in V1-3 derivations. In the chest radiogra-
phy, it was seen that cardiothoracic rate increased and
there was increase in reticular density on bilateral lower
zones. Metabolic acidosis (pH=7.05, PCO2=37.6 mmHg,
PO2=35.8 mmHg, HCO3

-=11.1 mmol/L) was found in
the arterial blood gas.

After the first assessment of the patient, pulmonary
embolism, cardiac failure associated with anemia and
PPCM were considered as pre-diagnoses, and 4 L/min
nasal oxygen, anticoagulant treatment and diuretic
treatment were initiated. In the echocardiography
(ECO) carried out after the first response, it was seen
that the left cardiac structures were dilated, left atrium
diameter was 4.8 (range: 2.7-3.8) cm, left ventricle end-
diastolic diameter was 5.5 (range: 3.9-5.3) cm, and left

ventricle end-systolic diameter was 4.8 (range: 3.3±0.5)
cm (Fig.1).

In the left ventricle, global hypokinetic and ejection
fraction (EF) was 30% (range: >55%), and moderate
mitral insufficiency and mild tricuspid insufficiency
were detected (Fig. 2).[3] Pulmonary arterial systolic
pressure was measured 40 mmHg (range: <36
mmHg).[4] Pericardial fluid was observed which was
surrounding left ventricle and not forming any con-
striction. By these findings, the patient was assessed as
PPCM and transferred to the cardiology clinic. As a
classical treatment of cardiac failure, salt restriction,
digoxin, diuretic and vasodilator agents were adminis-
trated. Blood transfusion was done for anemia. A dra-
matic response was received from the patient after the
treatment. The patient was discharged when class 4
functional effort capacity according to the Cardiac
Disease Classification of New York Heart Association
(NYHA) and NYHA class 4 on postpartum 15th day
were observed. 

Discussion
Cardiomyopathy developing in pregnant women hav-
ing no underlying cardiac disease is characterized by
the development of cardiac systolic dysfunction due to
the decrease in left ventricle EF as in other cardiomy-
opathies. Clinical diagnosis criteria of the disease were
defined by Demakis et al. in 1971 as follow:[5]

1. Cardiac failure developing at the last month of preg-
nancy or within the first 5 months after delivery,

Fig. 1. Left ventricle end-systolic and end-diastolic diameter mea-
surement in the transthoracic M-mode echocardiography
of the case presented.

Fig. 2. Mitral insufficiency in the color Doppler in the transthoracic
echocardiography of the case presented. 
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2. Non-existence of other reasons explaining cardiac
failure,

3. Non-existence of any cardiac disease defined before
the last month of pregnancy.
Later, presence of left ventricular dysfunction

occurring with the EF decrease in the echocardiogra-
phy was added to these criteria.[6] Since our case had no
cardiac disease history, her disease occurred at postpar-
tum period and there was no other reason explaining
cardiac disease and ECO findings were present, her
diagnosis was established as PPCM. Although the
actual incidence of the disease is not known, it is esti-
mated that it is seen in about 1000-1300 women in the
USA annually.[6] It is thought to be more common in
women on the upper limit of fertile period, those gave
a lot of births, in multiple pregnancies, preeclampsia
and in Afro-Americans.[7] However, when cases are
reviewed, 25-75% of them are seen in the young
women who give birth for the first time.[8,9]

Among the factors causing PPCM, there are car-
diotropic viruses, autoimmune diseases, toxins causing
immune system dysfunction, abnormal serum relaxin
levels, selenium deficiency, presence of proinflamma-
tory cytokines, antibodies abnormally responding to
cardiac tissues at high titers, and the underlying
myocarditis.[5,6,10-12] Myocarditis findings were found in
50% of those who had endomyocardial biopsy in
PPCM.[11] Even though the tocolytic agents, hyperten-
sion during pregnancy or preeclampsia causes cardiac
failure to worsen, they do not cause PPCM, and these
factors do not exist in the medical history of our case as
in many cases.[13] Unlike pregnants with underlying car-
diac disease, cardiac failure begins at the end of preg-
nancy or after delivery in PPCM cases. The most com-
mon symptoms are chest pain, dyspnea, orthopnea and
cough. Frequently observing these symptoms in preg-
nants due to physiological changes, and at postpartum
period in patients who do operative delivery and even
mistaking cardiac arrest for eclampsia crisis may cause
difficulty during diagnosis.[1]

Peripartum cardiomyopathy treatment is same as the
conventional treatment of cardiac failure; oxygen sup-
plementation, salt restriction, diuretics, digital and
vasodilator agents are the basic instruments. ACE
inhibitors frequently used in cardiac failure are con-
traindicated during antenatal period since they are asso-
ciated with oligohydramnios, intrauterine growth retar-

dation, neonatal renal failure and early neonatal death
during pregnancy. As the data about beta-blocker use
during pregnancy for PPCM is limited, such medication
should be used after delivery.[6] New agents are also tried
in PPCM treatment. There are publications in the liter-
ature reporting that prolactin suppression and high dose
of immunoglobulin accelerates healing process and pro-
vides rapid recovery in ventricular functions.[14]

In the study of Biteker et al. carried out with levosi-
mendan which is a new inotrope and vasodilator effec-
tive drug in PPCM cases, it was found that this drug
did not change prognosis.[15]

Peripartum cardiomyopathy may cause congestive
cardiac failure, rise in increased atrioventricular
arrhythmia, thromboembolism and sudden death.[1]

Thromboembolism may be seen especially in cases
whose left ventricle EFs are severely depressed, and
generally in 50% of patients.[6] Therefore, it should be
considered to add anticoagulant treatment to the treat-
ment of standard cardiac failure treatment.

The option for the patients who are not responding
to medical treatment is the cardiac transplantation in
which 5-year survival rate is 60%.[16] Duran et al. found
mortality rate 30.3%, heart transplantation need 6.1%
and persistent left ventricular dysfunction 39.4% in
PPCM cases.[17] Although there are mortality rates
reported as 25-50% in previous publications, Felker et
al. found 5-year survival rate 94%.[2,18,19] Despite such
optimistic statistics, there is also another patient group
in which disease progress rapidly and irreversibly, and
patient is lost within three months due to arrhythmia,
thromboembolic complications and excessive pumping
function insufficiency. It is cardiac function which actu-
ally determines the prognosis of patient. The progress of
cardiac dysfunction more than 6 months seen in 50% of
the cases shows that it is an irreversible disease.[20]

Although there is no consensus that the disease has no
risk to repeat in subsequent pregnancies, Elkayam et al.
stated that cardiac failure developed in subsequent preg-
nancies of 21% of the patients who regained their nor-
mal ventricular functions.[21] Therefore, it cannot be
guaranteed that subsequent pregnancies of patients
whose cardiac function recovered will be uneventful. To
decide and not to recommend another pregnancy is easy
for patients who already have persisting cardiac disease
since the mortality rate in subsequent pregnancies is 8-
17%.[22]
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Conclusion
The diagnosis of peripartum cardiomyopathy is estab-
lished by ruling out other possible diagnoses. PPCM is
a gestational complication of which has an unknown eti-
ology and lethal potential. Good knowledge of clinician
on this disease increases the possibility of rapid diagno-
sis and proper treatment, and optimizes the prognosis.  

Conflicts of Interest: No conflicts declared.
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