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The impacts of amniotic fluid index, placental
localization and fetal sex on the estimation of
fetal weight
Ersin Çintesun1, Feyza Nur ‹ncesu Çintesun2, Mete Bertizlio¤lu1, Çetin Çelik1
1

Department of Obstetrics and Gynecology, Faculty of Medicine, Selçuk University, Konya, Turkey
2
Gynecology and Obstetrics Clinic, Konya Training and Research Hospital, Konya, Turkey

Abstract

Özet: Amniyotik s›v› indeksi, plasenta lokalizasyonu
ve fetal cinsiyetin fetal a¤›rl›k tahmini üzerine etkisi

Objective: In our study, we aimed to investigate the impacts of
amniotic fluid index, placental localization and fetal sex on the estimation of fetal weight by ultrasonographic method.

Amaç: Çal›ﬂmam›zda amniyotik s›v› miktar›, plasenta lokalizasyonu ve fetal cinsiyetin ultrasonografik yöntemle fetal a¤›rl›k tahmini üzerine etkisini incelemeyi amaçlad›k.

Methods: The medical files of the patients who delivered between
September 1 and December 31, 2016 in Department of Obstetrics
and Gynecology, Faculty of Medicine, Selçuk University were
reviewed retrospectively after obtaining the approval of ethics committee. The patients with birth weight less than 2500 g and higher
than 4500 g, patients with fetal intrauterine development, diabetes and
additional diseases, multiple pregnancies, the deliveries with intrauterine death or fetuses with anomalies, the patients whose cervical dilation was ≥4 cm during admission, and the patients with maternal body
mass index (BMI) ≥25 were excluded from the study. The maximum
duration from the ultrasonographic examination up to delivery of the
patients was determined 72 hours, and the patients who delivered
more than this duration were also excluded from the study. The data
were compared according to fetal sex, anterior, posterior and lateral
placental localizations, and oligohydramnios, polyhydramnios and
normal values in the amniotic fluid index. The statistical analysis was
carried out by SPSS 22.0 (SPSS Inc., Chicago, IL, USA). KruskalWallis H and Student’s t-tests were used for the data analysis.

Yöntem: Selçuk Üniversitesi T›p Fakültesi Kad›n Hastal›klar› ve
Do¤um Klini¤inde 1 Eylül – 31 Aral›k 2016 tarihleri aras›nda do¤um yapm›ﬂ hastalar›n dosyalar› etik kurul onay› sonras› retrospektif olarak incelendi. Do¤um a¤›rl›¤› 2500 gramdan düﬂük ve
4500 gramdan büyük olan hastalar, fetal intrauterin geliﬂme gerili¤i, diyabeti ve ek hastal›¤› olan hastalar, ço¤ul gebelikler, intrauterin ölü veya anomalili fetüs do¤umlar› baﬂvuru esnas›nda servikal aç›kl›¤› ≥4 cm olan hastalar ve maternal vücut kitle indeksi
(VK‹) ≥25 olan hastalar çal›ﬂma d›ﬂ›nda b›rak›ld›. Hastalar›n ultrasonografi muayenesinden do¤uma kadar olan maksimum süre 72
saat olarak belirlendi ve daha geç sürede do¤um yapan hastalar da
çal›ﬂma d›ﬂ›nda b›rak›ld›. Veriler fetal cinsiyete göre, plasentan›n
anterior, posterior, lateral lokalizasyonuna ve amniyotik s›v› indeksinde oligohidramniyoz, polihidramniyoz ve normal de¤erlerine göre k›yasland›. ‹statistik analiz için SPSS 22.0 (SPSS Inc.,
Chicago, IL, ABD) kullan›ld›. Veri analizi için Kruskal-Wallis H
ve Student t testi kullan›ld›.

Results: We evaluated a total of 387 patients. The mean age was
28, the cesarean section rate was 39.8%, normal delivery rate was
60.2%, mean ultrasonographic birth weight was 3319 g (±413 g),
and mean birth weight was 3330 g (±376 g). Weight deficit was
calculated as 7.2% in all patients. No statistically significant difference was observed between the groups in terms of fetal sex, placental localization and amniotic fluid index.
Conclusion: We found in our study that the amniotic fluid index,
placental localization and fetal sex do not have a determining role
on the estimation of fetal weight.
Keywords: Estimated fetal weight, placenta, sex, amniotic fluid
index.

Bulgular: Toplam 387 hasta incelendi. Ortalama yaﬂ 28 olup, hastalarda sezaryen oran› %39.8, normal do¤um oran› ise %60.2, ortalama ultrasonografik do¤um a¤›rl›¤› 3319 g (±413 g), ortalama
do¤um a¤›rl›¤› 3330 g (±376 g) olarak saptand›. Bütün hastalarda
kilo defisiti %7.2 olarak hesapland›. Fetal cinsiyet, plasenta lokalizasyonu ve amniyotik s›v› indeksine göre gruplar aras›nda istatistiksel olarak anlaml› bir fark izlenmedi.
Sonuç: Çal›ﬂmam›zda amniyotik s›v› indeksi, plasenta lokalizasyonu ve fetal cinsiyetin tahmini fetal a¤›rl›k üzerinde belirleyici olmad›¤› bulunmuﬂtur.
Anahtar sözcükler: Tahmini fetal a¤›rl›k, plasenta, cinsiyet, amniyotik s›v› indeksi.
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Introduction
The follow-up of the fetal growth is a standard element
of antenatal care. Many formulas have been developed to
estimate fetal weight especially at the end of second
trimester and at the third trimester. In these formulas,
biometric measurements obtained by fetal ultrasonography are used. The fetal weight estimated by these biometric measurements is compared to the estimated
weight which needs to be in the regarding week of baby.
The follow-up of intrauterine fetal growth has reached a
significant position in the obstetric follow-up today. In
the formulas used for estimating fetal weight, biparietal
diameter (BPD), head circumference (HC), abdominal
circumference (AC), and femur length (FL) measurements are used frequently. While Warsof, Shepard and
Hadlock formulas are the most common ones, more
than 30 formulas have been reported.[1–4] Most of them
are preset formulas in the ultrasonography devices today.
There are many studies on the formulas and each formula has a different margin of error.[5,6] In addition to the
difference among the formulas, there are also various
factors affecting the estimation of fetal weight. Ethnicity,
operator’s experience, conditions affecting image quality
(oligohydramnios, multiple pregnancy, maternal obesity,
and fetal position etc.), changes in fetal body composition, gestational age, fetal anomaly, growth retardation,
macrosomia and fetal sex are among these factors.[5–12]
In our study, we aimed to assess the impacts of
amniotic fluid amount and fetal sex, the activities of
which are controversial, and placental localization, the
activity of which is unknown, on the estimation of fetal
weight by ultrasonographic methods.

Methods
The medical files of the patients who delivered between
September 1 and December 31, 2016 in Department of
Obstetrics and Gynecology, Faculty of Medicine, Selçuk
University were reviewed retrospectively after obtaining
the approval of ethics committee. The patients with
birth weight less than 2500 g and higher than 4500 g,
patients with intrauterine development, diabetes and
additional diseases, multiple pregnancies, the deliveries
with intrauterine death or fetuses with anomalies, the
patients whose cervical dilation was ≥4 cm during admission, and the patients with maternal body mass index
(BMI) ≥25 were excluded from the study. The maximum
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duration from the ultrasonographic examination up to
delivery of the patients was determined 72 hours, and the
patients who delivered more than this duration were also
excluded from the study.
The ultrasonographic examinations of the patients
were performed by senior physician assistant or senior
physician using the same ultrasonography device (GE
Medical Systems, Zipf, Austria). In the biometric
measurements, BPD, HC, ACL and FL were checked
as a standard procedure. The calculation was done by
using Hadlock (BPD, HC, AC, FL) formula recorded
in the ultrasonography device. Amniotic fluid index
(AFI) was measured on four quadrants through maximum vertical pocket which is not extremity and cord.
In our study, 50–240 mm was considered the normal
limits for AFI. It was considered oligohydramnios
when AFI was measured 49 mm and below, and polyhydramnios when AFI was measured 240 mm and
above. We established three groups in our study, which
were oligohydramnios, normal AFI and polyhydramnios. We calculated percent error of ultrasonography
when estimating birth weight, and defined it as deficit
percentage. The weight deficit percentage was equal to
(birth weight - ultrasonographic weight estimation) /
birth weight × 100. According to the placental localization where placenta adheres to internal wall of uterine,
we established three groups, which were anterior, lateral and posterior localizations. We defined the anterior localization as placenta which adheres to internal
surface of anterior uterine, the lateral localization as
placenta which adheres to fundal, cervical and right
and left lateral internal wall of uterine, and posterior
localization as placenta which adheres to posterior wall
of uterine. We compared the results of weight deficit
percentage in fetal sex placental localization and amniotic fluid index groups. The statistical analysis was carried out by SPSS 22.0 (SPSS Inc., Chicago, IL, USA).
Kruskal-Wallis H and Student’s t-tests were used for
the data analysis.

Results
We evaluated a total of 387 patients. Mean age was 28,
and it ranged between 16 and 42 years. Gravida median value was found 2, parity median value was found 1
and gestational week was calculated 38 weeks. In the
patients, the cesarean section rate was 39.8%, normal
delivery rate was 60.2%, mean ultrasonographic birth
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Table 1. Demographic and clinical data of the patients.
Variables

Data

Age*

28 (16–42)

Gravida†

2 (1–8)

Parity†

1 (0–5)

Week of gestation*
Cesarean section‡
Normal delivery‡

38 (33–42)
154 (39.8%)
233 (60.2%)

Ultrasonographic estimated weight§

3319 g (±413 g)

Birth weight§

3330 g (±376 g)

*mean (minimum–maximum), †median (minimum–maximum), ‡n (%), §mean
(±standard deviation).

weight was 3319 g (±413 g), and mean birth weight was
3330 g (±376 g). The demographic and clinical data of
the patients are shown in the Table 1.
Oligohydramnios group included 29 patients, normal AFI group included 343 patients and polyhydramnios group included 15 patients. The highest weight
deficit percentage was observed in the polyhydramnios
group, but there was no statistically significant difference among the groups. Total weight deficit in all
patients was 7.2%. While the deficit was 6.75% in
females, it was 7.59% in males. In terms of deficit percentages, we observed no significant difference
between two sex groups. Considering the weight
deficit according to the placental localization, there
was no significant difference between the groups. The
comparison of weight deficit percentages according to
amniotic fluid index, sex and placental localization is
shown in Table 2.
Table 2. Comparison of weight deficit percentage according to
amniotic fluid index, fetal sex and placental localization.
n
(Weight deficit
percentage)*

Variables

p

Amniotic fluid
index

Oligohydramnios
Normal AFI
Polyhydramnios

29 (5.8)
343 (7.2)
15 (9.4)

0.225

Sex

Female
Male

171 (6.75)
216 (7.59)

0.646

Placental
localization

Anterior placental localization
Lateral placental localization
Posterior placental localization

254 (7.3)
75 (6.8)
58 (7.2)

0.635

Total

387 (7/2)

*n: Patient number in the group, the weight deficit percentage was equal to
(birth weight - ultrasonographic weight estimation) / birth weight × 100.

Estimating the fetal weight accurately during intrauterine
period is important for antenatal care and follow-up.
Knowing the growth during intrauterine period helps to
manage many matters from intrauterine follow-up
method up to delivery type. The problems about fetal
growth are usually associated with increased morbidity.
Estimating the birth weight of underweight (<1000 g)
babies is important for intrauterine fetal follow-up and
deciding delivery, and estimating the birth weight of overweight babies is important for deciding delivery type.[5,13]
Many formulas have been suggested for calculating
the fetal weight. In these formulas, many fetal body
components were used. HC and gestational age were
calculated as primary affecting factor.[4,14] The margin
of error has been reported less than 7% in very few of
these formulas.[5] In our study, we found total margin of
error as 7.2%.
In their prospective study, Scioscia et al. compared
the estimated and actual birth weights of 441 patients
from almost same ethnicity who delivered within 48
hours after ultrasonography by using 35 different formulas. While 29 formulas had 10% or less margin of error,
69.2% of actual weight was estimated when margin of
error was considered 10% in all formulas, and 86.5% of
actual weight was estimated when the margin of error
was considered ±15%. High accuracy rate and low variability was found in 20 formulas. They found low margin
of error (about 8%) in methods using fetal head, femur
and abdominal circumferences.[15] In a retrospective
analysis performed by Sabbagha et al., 23 different models were compared in the estimation of fetal weight, and
Hadlock formula using fetal head, abdominal and femur
was found as the formula which had the lowest margin of
error.[6] We used Hadlock formula in our study.
Seimer et al. carried out a study for the impact of
fetal sex on the estimation of birth weight and investigated 3254 singleton pregnancies with weights between
2501 and 3999 g, and they found that performing sexbased investigation for the accurate estimation had the
most accurate result compared to all society screening.[8]
In the retrospective study of Melamed et al., the authors
found more accurate sex-based weight estimations in
male fetuses. In our study, we observed no statistical difference between the sexes in terms of weight deficit;
however, we calculated lower margin of error in female
babies (6.75 vs. 7.59).
Volume 25 | Issue 2 | August 2017
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Amniotic fluid is especially necessary for fetal
anatomic evaluation during ultrasonographic examination. The impact of amniotic fluid on fetal weight estimation ultrasonographically is controversial. While it
was found in some studies that amniotic fluid amount
has no impact on the estimation of fetal weight, some
studies found that oligohydramnios has an adverse effect
on the estimation of fetal weight.[16–19] We found in our
study that amniotic fluid measurements had no impact
on estimated fetal weight.
Although there are studies in the literature on the
estimated birth weight according to the placenta volume, there is no study in the literature investigating the
impact of placental localization on estimated fetal
weight.[20] It has been considered theoretically that placental localization may be determinant in the weight
estimation, but we found no impact of placental localization on the estimation of weight in our study.
Our study being retrospective, performance of ultrasonographic examinations by different individuals, and
low number of patients are the limitations of our study.

Conclusion
Estimated fetal weight is an active parameter used in all
stages of pregnancy from intrauterine follow-up up to
delivery. We found in our study that the amniotic fluid
index, placental localization and fetal sex do not have a
determining role on the estimation of weight.
Conflicts of Interest: No conflicts declared.
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Abstract

Özet: Preeklampsili gebelerde plazma selenyum
düzeyleri

Objective: In this study we aimed to compare selenium (Se) levels
in preeclamptic women to healthy pregnant women.

Amaç: Bu çal›ﬂmada, sa¤l›kl› gebe kad›nlarla preeklampsili kad›nlardaki selenyum (Se) düzeylerini karﬂ›laﬂt›rmay› amaçlad›k.

Methods: The study included 84 pregnant women: 39 women with
preeclampsia (Group 1), and 45 maternal age, gestational age, and
body mass index (BMI) matched healthy pregnant women (Group 2).
The maternal levels of plasma Se were analyzed in flame photometer
of atomic absorption spectrophotometer.

Yöntem: Preeklampsili 39 kad›n (Grup 1) ve maternal yaﬂ, gestasyonel yaﬂ ve vücut kitle indeksi (VK‹) benzer olan 45 sa¤l›kl› gebe
(Grup 2) olmak üzere çal›ﬂmaya toplam 84 gebe dahil edildi. Maternal plazma Se düzeylerinin ölçümü atomik absorbsiyon spektrofotometri cihaz› kullan›larak yap›ld›.

Results: Plasma Se levels in preeclamptic group were significantly lower than those in the healthy control group (p<0.05). There
was no significant correlation between Se levels and BMI, gestational week at sampling, birth weight, triglycerides, cholesterol,
the homeostasis model assessment of insulin resistance, and systolic and diastolic blood pressures in preeclamptic and healthy
pregnant women (p>0.05).

Bulgular: Preeklamptik gruptaki plazma Se düzeyleri, sa¤l›kl›
kontrol grubundakilere k›yasla anlaml› derecede daha düﬂüktü
(p<0.05). Preeklamptik ve sa¤l›kl› gebe kad›nlarda Se düzeyleri ile
VK‹, örnek alma tarihindeki gebelik haftas›, do¤um a¤›rl›¤›, trigliseritler, kolesterol, insülin direnci, sistolik ve diyastolik kan bas›nçlar› aras›nda anlaml› bir iliﬂki saptanmad› (p>0.05).

Conclusion: Our results show that there are decreased levels of Se
in plasma of preeclamptic subjects and this may indicate that Se
could play a role in the pathogenesis of preeclampsia. However,
further experiments are needed to clarify this role.

Sonuç: Elde etti¤imiz sonuçlar, preeklamptik olgular›n plazmas›nda Se düzeylerinin azald›¤›n› göstermektedir ve bu durum,
Se’nin preeklampsi patogenezinde bir rol oynayabilece¤inin bir
göstergesi olabilir. Ancak bu rolü netleﬂtirmek için daha fazla araﬂt›rmaya ihtiyaç vard›r.

Keywords: Preeclampsia, selenium.

Anahtar sözcükler: Preeklampsi, selenyum.

Introduction
Preeclampsia is a human pregnancy specific multisystem
disorder in which hypertension arises after 20 weeks of
gestation and is accompanied by either proteinuria or
thrombocytopenia, renal insufficiency, impaired liver
function, pulmonary edema, or cerebral or visual symptoms.[1,2] It is the most common medical complication of
pregnancy, occurring in 5–7% of all pregnancies, and is

a leading cause of both maternal-fetal morbidity and
mortality.[1,3] Although the mechanisms involved in the
etiology of this disorder have not been clearly identified,
it is thought to include two components of the placenta:
(i) insufficient trophoblast invasion and (ii) insufficient
spiral artery with endothelial dysfunction.[3–5]
Previous studies have demonstrated that diminished
placental perfusion and vascular endothelial dysfunction
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result in placental ischemia, oxidative stress, apoptosis,
and necrosis. These cellular changes further result in
increased trophoblast shedding into the maternal circulation, which leads to the clinical manifestations of
preeclampsia.[6–10]
Selenium (Se) is an essential trace element that has
importance for human health and plays a vital role by
incorporating selenoproteins into thyroid hormone
metabolism, antioxidant defense systems, and immune
function.[11] It is incorporated as selenocysteine (SeCys)
at the active site of antioxidant enzymes. In the human
body, more than 25 selenoproteins have been identified
that play significant roles in the cellular redox system.[12]
Glutathione peroxidases (GPx), thioredoxin reductases
(Thx-R), and iodothyronine deiodinases are the main Se
containing enzymes involved in redox reactions.[13]
Human placentas produce important antioxidant proteins, which support placentation and reduce inflammation and certain forms of oxidative stress, such as superoxide dismutase (SOD), GPx, Thx, and Thx-R.[10]
Several studies have found depleted Se levels in
preeclamptic women and shown a correlation with the
activity of plasma GPx levels.[14,15] Rayman et al. notably
showed that preeclamptic mothers have a lower Se status
prior to diagnosis of the syndrome.[15] Similarly, many
additional studies have reported Se deficiency in the
development of preeclampsia.[15–24] By contrast, other
studies have found either similar or higher plasma Se levels in preeclamptic pregnant women.[25–30]
As seen from the studies mentioned, there is considerable inconsistency in the literature regarding the relation between plasma Se levels and preeclampsia. In this
study, we aimed to accomplish the following: (1) evaluate plasma Se concentrations in preeclamptic, normotensive pregnant women and (2) investigate the association between maternal plasma Se concentrations and
body mass index (BMI), triglycerides (TG), cholesterol,
insulin resistance (IR), and a variety of other parameters.

Sütçüimam University before the initiation of the study
and signed informed consent was obtained from all
patients and volunteers. The study population consisted
of 2 groups; the Group 1 included 39 women with
preeclampsia and the Group 2 consisted of 45 normotensive healthy pregnant women.
The diagnosis of preeclampsia was made according
to the guidelines of the American College of
Obstetricians and Gynecologists[2] and to the criteria of
the International Society for the Study of Hypertension
in Pregnancy (ISSHP).[31] Preeclampsia was diagnosed in
the presence of hypertension (blood pressure of 140/90
mmHg or higher, on at least two occasions, at least 6 h
apart, after the 20th week of gestation) and proteinuria
(>300 mg in a 24-h urine collection or ≥1+ by dipstick
and more) or other maternal organ dysfunction (thrombocytopenia, renal insufficiency, impaired liver function,
pulmonary edema, or cerebral or visual symptoms) or
uteroplacental dysfunction (fetal growth restriction).
Preeclamptic women and normal controls were carefully matched for maternal age, gestational age, and body
mass index (BMI). Gestational age was calculated based
on menstrual history or, in the case of irregular cycles,
from ultrasound data obtained during the first or second
trimester of pregnancy. The BMI was calculated as
weight (kg) / height squared (m2). All participants were
non-smokers, had not received any medication before
becoming pregnant, and had no clinical evidence of cardiovascular, metabolic, or inflammatory diseases.
Exclusion criteria were multiple gestation, confirmed
diabetes mellitus, chronic hypertension, connective tissue disease, inflammatory or infective disorders and
heart disease, as well as treatment with aspirin, warfarin,
lipid-lowering drugs, nonsteroidal anti-inflammatory
drugs, or antibiotics. Other exclusion criteria were ruptured fetal membranes, active labor, and polyhydramnios. The normotensive pregnant women selected as
controls had no signs of gestational complications or
fetal distress.

Methods

Blood sampling

A total of 84 pregnant women who were recruited from
the antenatal clinics of the Department of Gynecology
and Obstetrics of the Faculty of Medicine, Kahramanmaraﬂ Sütçüimam University (Kahramanmaraﬂ, Turkey)
were included in the study. Research ethics approval was
obtained from the Ethics Committee of Kahramanmaraﬂ

A blood sample was taken from each participant before
administration of any medication and before any medical or surgical intervention. None of them were in
active labor before or at the time of blood collection.
The blood samples, which were obtained from the antecubital area, were collected between the hours of 08:00
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and 09:00 following 10–12 h of fasting. Fasting venous
blood specimens were drawn from the antecubital vein
and collected in no additive vacutainer (BectonDickinson, Franklin Lakes, NJ, USA) blood-collecting
tubes according to standard hospital guidelines for
venipuncture and sample collection. The serum separator tube specimens were allowed to clot and then centrifuged for 10 minutes at 3000 g to separate the serum.
Serum glucose, TG, cholesterol and insulin levels were
measured the same day using a Dade Behring RXL calibrated autoanalyzer (Dade Behring Inc., Newark, DE,
USA) and Immulite 2000 instrument (Siemens,
Flanders, NJ, USA). Plasma samples were separated and
stored at -70°C until the analysis of Se levels.
Measurement of serum Se levels
Selenium measurement was performed in a graphite
furnace atomic absorption spectrophotometer (Analyst
800; Perkin Elmer, Waltham, MA, USA) using
Zeeman background correction. Matrix modifiers were
palladium (4 mg in a 20-mL sample) and magnesium
sulfate (3 mg in a 20-mL sample). Samples and calibration standards were diluted 1:3 with 0.05% Triton X100 to improve the sample viscosity and the reproducibility of the results. Selenium levels in all groups
were evaluated according to a standard curve as μg/L,
and Se calibration standards were prepared from the
commercial Se standard (1000 mg/L) by serial dilutions.[32] According to the Se tests of the control and
patient groups, a sensitivity of 72% and a specificity of
55.5% were found.
IR was assessed by Homeostasis Model Assessment
(HOMA), HOMA-IR = [fasting insulin (U/ml)] × [fasting glucose (mg/dl)] / 405.[33]
Statistical analyses
All data were analyzed using the Statistical Package for
the Social Sciences for Windows version 17.0 (SPSS,
Chicago, IL, USA). The data were initially tested for
normal distribution by Kolmogorov-Smirnov test and
found abnormal (p<0.05). The Mann-Whitney U test
was used to test the significance of differences in variables among groups. A correlation analysis by the
Spearman’s rho test was used to test the relationship
between levels of Se and variables. Data are presented
as mean±SD. Statistical significance was defined as
p<0.05.

Results
The clinical characteristics of the groups are reported
in Table 1. Demographic features (median maternal
age, gestational age at sampling, and BMI) in all groups
were similar (p>0.05). Gestational age at delivery and
birth weight were significantly lower in the preeclamptic group than in the healthy control group (p<0.05).
When compared to Group 2, significant increases in
both the systolic and diastolic blood pressures were
found in Group 1 (p<0.05).
The plasma Se levels and other laboratory findings of
the groups are shown in Table 2. Plasma Se levels were
significantly lower in Group 1 when compared to Group
2 (46.81±15.35 vs. 61.77±14.49, respectively) (p<0.05).
Fasting serum TG and cholesterol levels were similar in

Table 1. The clinical characteristics of groups.*
Preeclamptic
pregnant women

Healthy
pregnant women

(Group 1) (n=39)
Mean ± SD

(Group 2) (n=45)
Mean ± SD

p

Age (year)

29.36±6.45

27.89±7.06

0.257

BMI (kg/m2)

29.57±4.42

28.86±3.88

0.693

Gestational age at
sampling (week)

34.90±2.01

34.02±1.67

0.053

Gestational age at
delivery (week)

34.74±1.45

39.11±1.56

0.000

2233.64±712.79

3224.67±334.51

0.000

Systolic blood
pressure (mmHg)

158.21±11.89

106.22±10.72

0.000

Diastolic blood
pressure (mmHg)

99.23±8.07

65.78±8.39

0.000

Birth weight (g)

*All parameters are given mean±standard deviation. BMI: body mass index; n: subject number.

Table 2. Laboratory results of groups.*
Preeclamptic
pregnant women

Healthy
pregnant women

(Group 1) (n=39)
Mean ± SD

(Group 2) (n=45)
Mean ± SD

p

Triglyceride (mg/dL)

294.30±133.83

256.64±82.18

0.389

Cholesterol (mg/dL)

232.62±79.79

265.76±185.49

0.136

HOMA-IR
Selenium (μg/L)

3.09±2.09

1.61±1.74

0.000

46.81±15.35

61.77±14.49

0.000

*All parameters are given mean±standard deviation. HOMA-IR: homeostasis
model assessment of insulin resistance; n: subject number. p>0.05 insignificant,
p<0.05 significant.
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both groups (p>0.05). The HOMA-IR was significantly
higher in Group 1 than in Group 2 (p<0.05).

Table 3. Correlations of selenium levels with the clinic features of
women with preeclampsia and healthy pregnant women.

There was no significant correlation between Se
levels and BMI, gestational week at sampling, birth
weight, TG, cholesterol, HOMA-IR, and systolic and
diastolic blood pressures in preeclamptic and healthy
pregnant women (Table 3) (p>0.05).

Discussion
The present study has shown that serum Se levels were
significantly lower in patients with preeclampsia than in
maternal age, BMI, and gestational age matched control subjects. Relatively few investigators have assessed
the extent to which levels of Se in maternal blood are
altered in preeclamptic vs. normotensive pregnancies.
Our findings of decreased plasma Se levels in women
with preeclampsia were consistent with those of Maleki
et al., who found reduced Se plasma levels in
preeclamptic women in Iran.[22]
Previous studies of maternal Se level status in
preeclamptic and normotensive pregnancies have been
inconsistent. Several investigations, which were consistent with our results, have found low Se concentrations
in women with preeclampsia compared to normotensive pregnant women.[15–24] However, not all prior studies were consistent with our results, and some failed to
find any correlation between Se status and hypertensive disorders in pregnant women.[25–30]
Mistry et al.[27] found no differences in selenoproteins in preeclamptic and normotensive pregnant
women who were matched by gestational age, parity,
and age; however, serum Se concentrations were 15%
higher for the preeclamptic cases, as compared to the
controls (55.6 vs. 48.5 ng/cm3). In a recent study, da
Silva et al. found similar Se levels in preeclamptic and
normotensive pregnant women.[34] Gromadzinska et
al.[35] (in a study with 49 pregnant women) reported
higher maternal plasma Se concentration, and
Mahomed et al.[6] found an elevation in median leukocyte Se concentrations in preeclampsia cases, as compared to the controls.
An imbalance of decreased expression and activity
of antioxidants and a concomitant increase in lipid peroxides in human placenta play major roles in the etiology of preeclampsia.[6,36] Selenium eliminates lipid peroxides through its incorporation into GPx. In order to
protect the fetus from damage caused by oxygen radi-
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Preeclampsia
(n=39)

Healthy
pregnant women
(n=45)

Selenium
r
p

Selenium
r
p

BMI

0.033

0.841

-0.017

0.913

Gestational age at sampling

0.015

0.927

-0.136

0.374

Birth weight

-0.079

0.633

-0.127

0.406

Triglyceride

-0.185

0.260

-0.193

0.203

Cholesterol

-0.311

0.054

0.020

0.895

Systolic blood pressure

0.162

0.325

-0.036

0.815

Diastolic blood pressure

0.047

0.775

-0.015

0.921

HOMA-IR

0.135

0.412

0.225

0.136

BMI: body mass index, HOMA-IR: homeostasis model assessment of insulin resistance, n: subject number, r: Spearman’s correlation coefficient.

cals, the human body consumes excessive Se to eliminate oxidative production, which could decrease the Se
concentration in preeclamptic women. However, it is
still unclear whether the role of oxidative stress in the
mechanism of preeclampsia is either the primary event
or merely plays a major role in the pathophysiology of
the disease. Selenoproteins are major antioxidatives
that protect endothelium by down-regulating
cytokine-induced adhesion molecule expression and
reduce inflammation.[22]
Elevating blood Se concentrations with Se supplementation during pregnancy may be beneficial in pregnant women who have a high risk for preeclampsia due
to low Se status.[37] However, previous studies on the
role of antioxidants in reducing the rate of preeclampsia are limited, and the results remain controversial.
Several studies have shown beneficial effects in only a
small number of cases.[28,37] Cochrane’s review of the
supplementation of antioxidants, such as vitamin C,
vitamin E, lycopene, and Se, reported no impact on the
prevention of preeclampsia.[38] Another area that
requires further investigation is determining the most
beneficial times and doses of Se for pregnant women.

Conclusion
In conclusion, we demonstrated that circulating concentrations of Se were significantly decreased in
women with established preeclampsia. Further investigations with larger numbers of preeclamptic women

Plasma selenium levels in pregnant women with preeclampsia

are necessary to determine the role of Se in the
etiopathogenesis of preeclampsia and to assess maternal endogenous antioxidant status.
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and its relationship with hypertensive conditions of pregnancy.
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Abstract

Özet: Yap›sal olarak normal fetüslerde 24–28.
gebelik haftalar› aras›nda fetal epikardiyal ya¤
dokusu kal›nl›k ölçümü

Objective: Ultrasonographic measurement of epicardial adipose tissue (EAT) is carried out frequently adults as an indirect indicator of
lipogenesis and metabolic syndrome. However, the information on the
measurement of this tissue in fetus is limited. Our aim is to determine
the measurement values of fetal EAT thickness according to the weeks
in non-complicated pregnancies.

Amaç: Epikardiyal ya¤ dokusunun (EYD) ultrasonografik ölçümü lipogenez ve metabolik sendromun dolayl› bir göstergesi olarak eriﬂkinlerde s›kça yap›lmaktad›r. Ancak fetüste bu dokunun ölçümü ile ilgili bilgiler k›s›tl›d›r. Bizim amac›m›z komplike olmayan gebeliklerde
haftalara göre fetal EYD kal›nl›¤›n›n ölçüm de¤erlerinin belirlenmesidir.

Methods: Thirty-nine pregnant women, who admitted to maternity
clinic between 24 and 28 weeks of gestation for routine follow-up and
who had no problem in their fetal and maternal follow-ups, were
included in our study. Fetal EAT thickness was measured in the
Perinatology Clinic. The relationship of fetal EAT measurements with
the week of gestation was evaluated statistically.

Yöntem: Çal›ﬂmam›za gebe poliklini¤ine 24–28. gebelik haftalar›
aras›nda rutin takip için baﬂvuran, fetal ve maternal takiplerinde herhangi bir sorun olmayan 39 gebe dahil edildi. Perinatoloji klini¤inde
fetal EYD kal›nl›¤› ölçüldü. Al›nan fetal EYD ölçümlerinin gebelik
haftas› ile iliﬂkisi istatistiksel olarak de¤erlendirildi.

Results: Maternal age (p=0.33) and body mass index (p=0.88) according
to the weeks of gestation were similar. Median [interquartile range] fetal
EAT thicknesses at 24+, 25+, 26+ and 27+ weeks of gestation were 1.29
mm [1.267–1.320], 1.295 mm [1.275–1.305], 1.325 mm [1.297–1.355] and
1.34 [1.330–1.355], respectively. There was a significant difference only in
the measurements between 25 and 26 weeks of gestation (p=0.048).
Conclusion: Fetal EAT thickness increases in direct proportion to
the week of gestation. Proportionately, the highest increase is between
25 and 26 weeks of gestation.
Keywords: Epicardial adipose tissue, fetal epicardial adipose tissue,
fetal echocardiogram, reference range.

Introduction
The heart is surrounded by parietal and visceral (serous)
pericardium. Visceral pericardium is of mesothelial origin and named as epicardium. Epicardial adipose tissue
(EAT) is the region between myocardium and visceral

Bulgular: Gebelik haftalar›na göre anne yaﬂ› (p=0.33) ve vücut kitle
indeksi (p=0.88) benzerdi. S›ras›yla medyan [çeyrekler aç›kl›¤›] fetal
EYD kal›nl›¤›; 24+, 25+, 26+ ve 27+ gebelik haftalar›nda 1.29 mm
[1.267–1.320], 1.295 mm [1.275–1.305], 1.325 mm [1.297–1.355] ve
1.34 [1.330–1.355] olarak ölçüldü. Sadece 25 ile 26. gebelik haftalar›ndaki ölçümler aras›nda anlaml› fark mevcuttu (p=0.048).
Sonuç: Fetal EYD kal›nl›¤›, gebelik haftas›yla do¤ru orant›l› olarak
artmaktad›r. Oransal olarak en fazla art›ﬂ 25 ve 26. gebelik haftas› aras›ndad›r.
Anahtar sözcükler: Epikardiyal ya¤ dokusu, fetal epikardiyal ya¤
dokusu, fetal ekokardiyografi, referans aral›¤›.

pericardium, and it directly contacts with myocardium.[1,2] As there is no fascia which separates EAT from
myocardium, they share the same micro-circulation.[3] It
is originated from brown adipose tissue during embryogenesis.[1] Since it originates from brown adipose tissue,
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it is thought that it has a protective effect on heart
against hypothermia.[4] Also, EAT absorbs free fatty acids
and protect heart in this environment when it is of high
amount during circulation, it also may function as energy source in cases when energy need increases.[5] EAT
contains more proteins than other adipose tissues and it
has a faster fatty acid synthesis and degradation.[6] It is
metabolically very active tissue. It secretes many proinflammatory, proatherogenic cytokines and vasoactive
peptide associated with obesity, hypertension and coronary heart disease such as interleukin 6, tumor necrotizing factor alpha, angiotensin 2, plasminogen activator,
omentin and neuronal growth factor.[7,8] It also secretes
anti-inflammatory and antiatherogenic adipokines such
as adiponectin and adrenomedullin.[9]

multivitamins, who did not know their last menstrual
date, who had concomitant disease(s) and macrosomic
or fetal growth retardation were excluded from the
study. Body mass index (BMI) values of all pregnant
women were calculated by measuring their heights and
weights. Pregnant women whose BMI values and ages
were similar were included in the study.

EAT measurement was first done by Iacobellis.[10]
The thickest location of EAT is the perpendicular wall
of right ventricle. Therefore, the measurement is done
on this location.[11] EAT thickness varies between 1 and
23 mm in adults.[12] EAT thickness can be decreased by
weight loss in obese individuals.[13]

Pregnant women at each week of gestation were
separated into different groups and their data were
recorded. The data were represented by median and
interquartile range. Kruskal-Wallis and MannWhitney U tests were used for comparison. Analyses
were done on SPSS 22.0 (SPSS Inc., Chicago, IL,
USA). In all analyses, p<0.05 was considered statistically significant.

Since EAT measurement is not affected by the differences in skin and muscle tissue layers, it shows visceral
adiposity more precisely than abdominal circumference
measurement. In the studies performed, EAT was measured by echocardiogram and a close correlation was
found with abdominal adipose tissue measured by MRI
and CT.[10] It was reported that EAT increases in insulin
resistance and diabetes mellitus.[14] There are studies
reporting that EAT thickness is correlated with the presence and severity of coronary artery disease.[15]

Fetal ultrasonographic measurements were carried
out with Voluson E6 (General Electric, Tiefenbach,
Austria) ultrasonography device and 2–7 MHz convex
abdominal probe by a single perinatologist. Fetal EAT
measurement was performed through perpendicular wall
of right ventricle at 3rd cardiac cycle at the end of diastole perpendicular to the positions of aortic valves, as
described by Iacobellis for adults previously[10] (Fig. 1).

Results

EAT is still a popular measurement which is frequently carried out in adults and inspires many
researches. However, fetal data on this measurement is
very limited. In our study, we aimed to find normal
fetal EAT thicknesses by measuring fetal EAT thickness according to the weeks of gestation for the first
time in a Turkish population as far as we know.

There were 10, 10, 10 and 9 pregnant women on 24+,
25+, 26+ and 27+ weeks of gestation, respectively. There
was no statistical difference between weeks of gestation
and BMI and maternal age (p=0.88 and 0.33, respectively). Fetal EAT thicknesses at 24+, 25+, 26+ and 27+
weeks of gestation were 1.29 mm [1.267–1.320], 1.295
mm [1.275–1.305], 1.325 mm [1.297–1.355] and 1.34
[1.330–1.355], respectively (Table 1). It was seen that
EAT thickness increased as week of gestation advanced.
While no significant difference was found among median values at 24–25 and 26–27 weeks of gestation (p=0.87
and 0.231, respectively), there was significant increase
between 25 and 26 weeks of gestation (p=0.048) (Fig. 2).

Methods

Discussion

A total of 39 pregnant women, who had no anomaly
according to fetal anatomy screening and fetal echocardiogram performed in our clinic previously and were
between 24 and 28 weeks of gestation according to
their last menstrual period, were included in our study.
Pregnant women who were taking drugs other than

EAT thickness measurement in adults by transthoracic
echocardiogram has become a popular research topic
recently. Jeong et al. found mean EAT thickness in
Caucasian race as 7 mm in males and 6.3 mm in
females.[16] In our study, we measured mean EAT thickness in structurally normal fetuses as 1.29, 1.295, 1.32
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a

b

Fig. 1. The measurement of epicardial adipose tissue thickness, which is between epicardium and myocardium on aortic outflow level, in (a) fetus and (b)
adult (EFT: Epicardial fat thickness, LA: Left atrium, LV: Left ventricle, LVOT: Left ventricle outflow tract, RV: Right ventricle) (Reprinted with kind
permission of © Georg Thieme Verlag KG from Yavuz A, Akkurt MO, Yalcin S, Karakoc G, Varol E, Sezik M. Second trimester fetal and maternal epicardial fat thickness in gestational diabetic pregnancies. Horm Metab Res 2016;48:595–600).

and 1.34 mm in 24, 25, 26 and 27 weeks of gestation,
respectively. The reason for choosing these weeks is to
ensure the most appropriate measurement. Carrying out
the measurement at early or late weeks is technically difficult and decreases the precision of the measurement.
A correlation was found between epicardial adipose
and hypertension in adults, and increased EAT thickness was reported in hypertensive individuals.[17,18] In
the measurements done in pregnant women in recent
years, similar relationship was found between gestational hypertensive diseases and maternal EAT. Can et
al. measured maternal EAT thickness, total cholesterol
level, left ventricular end systole and diastole volumes
in 40 preeclamptic and 38 normal pregnant women. In
the study, EAT value was found thicker in preeclamptic pregnant women (7.2 mm) than normal pregnant
women (5.6 mm).[19] Total cholesterol and left ventricular end systole and diastole volumes were found similar. In the same study, preeclampsia group were divided into two sub-groups (severe and mild). EAT thickness value was found significantly thicker in severe
preeclamptic group (7 mm) than the mild preeclamptic
group (6.6 mm).[19] In a similar study, Oylumlu et al.
found that EAT thickness was higher, which was statistically significant, in preeclamptic pregnant women
(6.9 mm) than normal pregnant women (5.6 mm).[20]

In many studies, EAT increase was associated with
metabolic syndrome and coronary heart diseases.[14,15, 21]
A connection was found between EAT and fasting
blood glucose and diabetes mellitus (DM) in previous
studies.[22] Çal›ﬂkan et al. found EAT thickness significantly increased in women with previous history of
gestational diabetes mellitus (GDM) compared to the
control group.[23] According to a study conducted on
pregnant women, mean EAT value was measured 7.2
mm in pregnant women with GDM, it was 5.6 mm in
the control group (p<0.001). In the same study, a correlation was found between EAT and postprandial glucose level.[24] In our study, we found that fetal EAT
thickness measurements increased in proportion to the
Table 1. The distribution of BMI, maternal age and fetal EAT measurement according to the weeks of gestation.*
Weeks of
gestation

24th week
(n=10)

25th week
(n=10)

26th week
(n=10)

BMI

27.7±3.6

26.8±3.6

27.9±1.4

27.5±1.2

Maternal age

25.2±7.3

29.3±7

27.8±5

28.1±5.3

Fetal EAT

26th week
(n=9)

1.292±0.031

1.296±0.036

25th percentile

1.267

1.275

1.326±0.032 1.340±0.017
1.297

1.330

50th percentile

1.290

1.295

1.325

1.340

75th percentile

1.320

1.305

1.355

1.355

*The data have been given as median±standard deviation.
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week of gestation. We detected that the only statistically significant increase was between 25 and 26 weeks
of gestation. This increase may arise from the increase
of diabetogenic hormones at second trimester of pregnancy or secondary to the thickening in the parallel tissue upon the growth of fetus.
Jackson et al. performed fetal EAT measurement
for the first time during the pregnancies of diabetic
women.[25] In this study, EAT thicknesses of fetuses of
28 diabetic and 28 non-diabetic pregnant women
between 20 and 28 weeks of gestation were measured
retrospectively. While EAT thickness was 1.43 mm in
the diabetic group, it was 1.11 mm in the non-diabetic
group and it was found statistically different (p=0.02).
There was no significant difference between two
groups in terms of age, BMI, hemoglobin A1C, week
of gestation, estimated fetal weight, fetal abdominal
circumference and subcutaneous adipose thickness.
Although the first fetal EAT measurement was carried
out by Jackson et al., it is not possible to take the mean
values by measuring through 3rd cardiac cycle at diastole end as described by Iacobellis since it was a retrospective study. In a study we performed previously, we
performed fetal EAT thickness measurement prospectively for the first time. In this study, we made maternal and fetal EAT measurements in pregnant women
with GDM and normal pregnant women. While
maternal EAT thickness was 6.9 mm in the GDM
group, it was 5.3 mm in the control group (p<0.001).
We found statistically significant increase in the fetal
EAT thickness in GDM group (1.34 mm) compared to
normal pregnant women (1.31 mm) (p=0.004). While
there was no difference in EAT thickness in terms of
fetal sex, maternal and fetal EAT thicknesses had a correlation.[26] In our study, consistent with the data of
these two studies, fetal EAT thickness was between
1,267 and 1,355 mm in non-complicated pregnancies
at 24–27 weeks of gestation.

Conclusion
As far as we know, this is the first study on fetal EAT
thickness in non-complicated pregnancies in our society.
However, low number of cases is the limitation of our
study. Fetal EAT measurement is a very new parameter
which is non-invasive and painless, does not need any
preparation in advance and does not take time. On the
other hand, it is a test which needs high-resolution ultra-
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Fig. 2. The change of fetal EAT thickness according to the weeks of
gestation.

sound device and personnel specialized on fetal echocardiogram and quite difficult to measure when heart is posterior position and patient is on early weeks of gestation.
Therefore, measurement is not considered in routine
pregnancy follow-ups. However, these measurements
can be performed in perinatology centers on selected
patient groups. Further wide prospective studies are
needed to create a nomogram according to the weeks of
gestation and to identify if pregnancy is complicated in
abnormal measurements and to understand the importance of this measurement by following up newborns
after their births.
Conflicts of Interest: No conflicts declared.
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Abstract

Özet: Plasenta ve umbilikal kordon hakk›nda
ebelere verilen e¤itimin de¤erlendirilmesi

Objective: The aim of this study was to assess the interactive training on placenta and umbilical cord given to midwives who provide
care for pregnant women and newborns.

Amaç: Bu çal›ﬂma gebelere ve yenido¤ana bak›m veren ebelere,
plasenta ve umbilikal kordon hakk›nda verilen interaktif e¤itimin
de¤erlendirilme amac›yla yap›lm›ﬂt›r.

Methods: The midwives accepted the invitation for interactive presentation before the training. The introductory information of participants
was collected by a questionnaire form prepared by researchers.
Assessment of the knowledge of the participants on placenta and umbilical cord was performed by using a 24-question questionnaire form prepared by the researchers in accordance with the literature. A pre-test
was conducted before the training. The participants were not informed
whether the test would be repeated at first and third months after the
training or not. The test was repeated 1 and 3 months later. Friedman
test was used in the comparison of the mean values of more than two
dependent groups as the data did not provide parametric characteristics,
and Kruskall-Wallis test was used for the comparison of two groups.
Statistically significant level was considered p<0.05 for all the data.

Yöntem: E¤itim faaliyeti öncesinde ebeler interaktif sunum davetini kabul ettiler. Çal›ﬂmada kat›l›mc›lar›n tan›t›c› özelliklerini içeren bilgiler araﬂt›rmac›lar taraf›ndan haz›rlanan anket formu ile
topland›. Kat›l›mc›lar›n konu ile ilgili bilgilerinin de¤erlendirilmesi araﬂt›rmac›lar taraf›ndan literatür do¤rultusunda haz›rlanan 24
soruluk soru formu kullan›larak yap›ld›. E¤itim öncesi ön test uyguland›. E¤itimden 1 ve 3 ay sonra testin tekrarlan›p tekrarlanmayaca¤› konusunda kat›l›mc›lara bilgi verilmedi. Son test 1 ve 3 ay
sonra tekrarland›. ‹kiden çok ba¤›ml› gruplar›n ortalamalar›n›n
karﬂ›laﬂt›r›lmas›nda veriler parametrik özellikleri sa¤lamad›¤›ndan
Friedman testi, ikili grup karﬂ›laﬂt›rmas›nda Kruskall-Wallis testi
kullan›ld›. Tüm veriler için istatistiksel anlaml›l›k düzeyi p<0.05
olarak al›nd›.

Results: The mean age of midwives included in the study was
37.23±6.19 (range: 25 to 51) years, 52.9% of them had bachelor’s
degree, 88.2% of them were married, their total experience in their
profession was 15.88±6.90 years and they were working in the same
unit for 7.5 (range: 1 to 26) years. Of the participants, the mean pretest score was 12.88±2.15, and mean final test scores 1 month and 3
months later were 21.61±1.75 and 23.23±0.85, respectively.

Bulgular: Çal›ﬂmaya dahil edilen ebelerin yaﬂ ortalamas›
37.23±6.19 (da¤›l›m: 25–51), %52.9’u lisans mezunu, %88.2’si evli, toplam mesleki deneyim süresi 15.88±6.90 ve ayn› birimde ortalama 7.5 (da¤›l›m: 1–26) y›ld›r görev yapt›¤› saptand›. Kat›l›mc›lar›n ön test puan› ortalamas› 12.88±2.15, 1 ay sonraki son test
puan› ortalamas› 21.61±1.75 ve 3 ay sonraki son test puan› ortalamas› 23.23±0.85 olarak bulundu.

Conclusion: Interactive training given on placenta and umbilical
cord provides a positive contribution to increase the knowledge score
of midwives. It may be suggested to repeat in-service trainings in the
organization regularly.

Sonuç: Plasenta ve umbilikal kordon hakk›nda verilen interaktif
kat›l›ml› e¤itim, ebelerin bilgi puan›n› yükseltmede olumlu yönde
katk› sa¤lamaktad›r. Kurumda hizmet içi e¤itimlerde düzenli olarak tekrarlanmas› önerilebilir.

Keywords: Placenta, umbilical cord, midwife, interactive training.
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Introduction

The population and sample of the study

Placenta starts to develop 13–15 days after the ovulation.
Normal implantation of the placenta is necessary for the
success of pregnancy. Cytokines, steroid hormones,
immunological factors, prostaglandins and some other
mediators are necessary for a successful placentation.[1]
Placenta is the greatest endocrine organ in human body
responsible for the intrauterine development of fetus.[2] The
delivery of placenta occurs at the third phase of labor.[3]
All placentas should be examined by clinician. In the
examination, the integrity of maternal surface of membranes, presence of retroplacental hematoma, and the presence of hematoma on the cord and rupture on membranous vessels should be checked. In placenta, the presence
of 15–40 cotyledons and lobules up to 200 is reported.[4]
Umbilical cord, which carries out the duties of transferring all substances necessary for fetal development
from placenta to fetus and carrying waste materials back
to placenta,[5] consists of two arteries (two similar vessels
with thick wall and narrow internal orifice) and one vein
(with thin wall and wide internal orifice). In a non-twisted umbilicus, the arteries are seen on 4 and 7 o’clock positions, and the vein is seen on 12 o’clock position.[6]
During delivery, placenta should be evaluated generally by observation. Midwives and nurses should inform
physician immediately when they observe any abnormality
in placenta and cord. Therefore, the awareness of midwives
and nurses should be raised for adopting evidence-based
practices.[3,4] To that end, we planned the study in order to
determine the current knowledge level of midwives on placenta and umbilical cord, who work in delivery room and
maternity emergency room, and the contribution of training provided for this purpose on the knowledge level.

All midwives in 2 campuses of a university training and
research hospital in the city center of Sakarya were the
population of the study (n=34), and 34 volunteer midwives who were informed orally were the study sample
(100% participation).

Methods
The study was planned between September 31 and
December 31, 2016 in prospective and definitive correlational type with the design of single group pre-test and
repeating final test in order to assess the knowledge of
midwives on placenta and umbilical cord who work in
the delivery room and maternity emergency room of a
training and research hospital.
Following questions were answered in the research:
• What level of knowledge do midwives have on placenta and umbilical cord?
• Does the knowledge level of midwives differ at first
and third months after the training provided?

Exercising the research
We started to collect the data after obtaining necessary
institutional and ethics committee approvals. A pre-test
was applied to the midwives included in the research in
groups of 10, 11 and 13 individuals in 3 sessions without
informing in advance about the training and Powerpoint
presentation including the answers of the questions was
made. The same individuals were contacted 1 and 3
months after the study and final test with questions used
in the pre-test was carried out. The study was conducted
with 100% (n=34) participation of the volunteer participants. The questionnaire form consisting of 24 questions
and definitive demographic characteristics based on literature were prepared by the researchers. Right answers
were scored “1” while wrong answers were scored “0”.
Mean scores were obtained according to the answers
given to the questions. Increase of the scores showed that
knowledge level increased and it was evaluated as a positive condition.
Data collection tools
The data was collected by applying face-to-face interview
technique through “Information Form” and “Question
Form on Placenta and Umbilical Cord Knowledge”
(Appendix).
The Information Form has been developed according to the related literature by researchers and it includes
the questions for age, gender, marital status, educational
status and year in profession of the midwives.
Question Form on Placenta and Umbilical Cord
Knowledge includes the questions such as placental
abnormalities, placenta delivery maneuvers during term,
structure and anomalies of umbilical cord and approach
to umbilical cord in term and preterm infants.
The analysis of data
The analysis of the data was done by SPSS 20.0 (SPSS
Inc., Chicago, IL, USA). While mean value and standard
deviation (mean±SD) and lowest and highest values were
expressed in the numeric data, numbers and percentages
were used in categorical data. Normal distribution of the
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data was checked by Kolmogorov-Smirnov test, it was
seen that there was no normal distribution. Friedman test
was used in the comparison of the mean values of more
than two dependent groups as the data did not provide
parametric characteristics, and Kruskall-Wallis test was
used for the comparison of two groups. Statistically significant level was considered p<0.05 for all the data.
Limitations of the research
The research population consisted of only the midwives
working in 2 hospitals in the city center of Sakarya.
Therefore, we believe that research results cannot be
generalized.

Results
The mean age of nurses included in the study was
37.23±6.19 (range: 25 to 51) years, 52.9% of them had
bachelor’s degree, 88.2% of them were married, their
total experience in their profession was 15.88±6.90 years
and they were working in the same unit for 7.5 (range: 1
to 26) years (Table 1).
For the questions to assess the knowledge of midwives on placenta, it was found that 70.6% of them
provided wrong answer for the question that delivery
of placenta occurs at fourth phase, 26.5% of them for
the question that closure of cervical opening by placenta is called ablatio placentae, %73.5% of them for the
question that it is called placenta increta if villi enter
into myometrium, and 52.9% of them for the question
that remaining placenta pieces accelerate uterine involution by increasing uterine contractions.

a

Table 1. Demographic data of the participants.
n=34

9: 37.23±6.1

Age
Marital status

Single
Married

4
30

11.8
88.2

Educational
level

High school/Associate’s degree
Bachelor’s degree
Master’s degree

11
18
5

32.4
52.9
14.7

Years in profession

9:: 15.88

umbilical cord should not be stroked towards baby in
problem-free term deliveries, 64.7% of them for the
knowledge that umbilical cord should be stroked
towards baby in premature deliveries, 91.2% of them for
the knowledge that the average period for dropping of
umbilical cord after delivery was 7–10 days, 35.3% of
them for the knowledge that there is a difference
between term and premature infants in terms of the
period for dropping of umbilical cord, and 35.3% of
them for the knowledge that sterile approach is required
for cord prolapse. It was found that 44.1% of the midwives provided correct answer for the fact that pregnant
women with pregestational diabetes may have small for
gestational age (SGA) babies, and 91.2% of them for the
fact that pregnant women with gestational diabetes may
have large for gestational age (LGA) babies.
There was a significant increase in pre-test, and 1month and 3-month final test scores of the participants
(Fig. 1).

It was found that 74.9% of the participants provided wrong answer for the knowledge that umbilical cord
has both maternal and fetal surfaces, 55.9% of them for
the knowledge that there are two arteries and one vein,
38.2% of them for the interpretation that the presence
of one artery and one vein is not a problem, 35.3% of
them for the knowledge that meconium staining
umbilical cord is an indicator of fetal distress, 20.6% of
them for the knowledge that newborn blood transfusion is carried out through the umbilicus, 52.9% of
them for the definition of omphalocele, and 55.9% of
them for the definition of gastroschisis.
It was seen that 35.3% of the participants provided
correct answer for the knowledge that umbilicus should
be clamped at pelvis level, 35.3% of them for the knowledge that clamping duration should be approximately
30–60 seconds, 14.7% of them for the knowledge that
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Fig. 1. Mean knowledge score at three different periods.
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Table 2. Knowledge comparison of midwives in 3 different time periods
(Friedman test).
n
Knowledge before training
Knowledge 1 month after training
Knowledge 3 months after training

Mean±SS

p; χ2

12.88±2.15
34

21.61±1.75

Table 3. Knowledge comparison of midwives in 3 different time periods
(Wilcoxon test with Bonferroni correction).

<0.001; 65.786

23.23±0.85

It was assessed by Friedman test whether there is any
difference among the knowledge levels of midwives evaluated in 3 different time period as shown in Table 2, and
it was found that there was a statistically significant difference among the groups (c2=65.786, p=0.000).
Wilcoxon test with Bonferroni correction was used
to see which groups have significant difference. As the
study had 3 comparisons, the value 0.05/3=0.017 was
considered significance level with 95% confidence in
paired comparisons.
According to the Table 3, mean score of the participants before the training (12.88±2.15) was lower than
the mean score 1 month later (21.61±1.75), and the difference of mean knowledge scores before and after the
training was statistically significant (p<0.001). Mean
score of the participants included in the study before
the training (12.88±2.15) was lower than the mean
score 3 months after the training (23.61±1.75), and the
difference of mean knowledge scores before and after
the training was statistically significant (p<0.001).
Similarly, mean score 1 month before the training
(21.61±1.75) was lower than the mean score 3 months
after the training (23.23±0.85), and the difference of
mean knowledge scores before and after the training
was statistically significant (p<0.001).
The interquartile range data were presented in
Table 4 to determine the direction of differences, and
it can be seen in the table that knowledge score value
increases as the assessments advance.

Mean±SS

p; Z

Knowledge before training
Knowledge 1 month after training

12.88±2.15
21.61±1.75

<0.001; -5.098

Knowledge before training
Knowledge 3 months after training

12.88±2.15
23.23±0.85

<0.001; -5.102

Knowledge 1 month after training
Knowledge 3 months after training

21.61±1.75
23.23±0.85

<0.001; -4.779

methods are the delayed cord clamping (DCC) and
umbilical cord milking (UCM). Although transfusion
volumes by DCC after delivery differ greatly and significantly higher hemoglobin values cannot be reached
in many studies, it is recommended to refer DCC
method for placental transfusion in premature babies.
It was shown that DCC method is applicable, provides
improvement in blood pressure at early period and
protects against intraventricular hemorrhage and lateonset sepsis at further periods although it does not
make a significant hemoglobin or hematocrit difference in premature babies between 24 and 32 weeks.[8]
American Pediatric Association (APA) recommends
DCC method during delivery[9] but it reported that
DCC method should not be used in all deliveries. If clinical condition of newborn is not appropriate or if urgent
resuscitation is needed, UCM is recommended instead
of DCC.[10] In recent years, it has been reported by various studies that delaying umbilical cord clamping for
30–45 seconds compared to 2–3 minutes may yield better results. In cases requiring urgent resuscitation, milking the cord towards the baby was tested and found
effective.[11] Oliveira et al. highlighted in their study performed with premature babies born less than 2500 g and
under 37 weeks (n=555) that umbilical cord clamping at
60th second decreases anemia risk.[12]
The presence of single artery may coexist with
some anomalies such as Potter syndrome.[13] Knowing

Discussion
The structure and function of placenta is important for
mother and fetus during pregnancy and in future life of
newborn.[7] The transfer of blood from placenta to
baby during the period between the delivery of baby
and clamping of umbilical cord is defined as “placental
transfusion”. There are two placental transfusion
methods defined to prevent premature anemia. These

Table 4. Interquartile range of midwives’ knowledge in 3 different
time periods.
Assessments

Median

Interquartile range

Pre-test

13.000

3.25

Repeating test 1 month later

22.000

2.25

Repeating test 3 months later

23.000

1
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the number of vein and artery in umbilical cord by
midwife managing the delivery, establishing early diagnosis on a newborn with single artery and directing to
a podiatrist for necessary examinations are very important in terms of baby.
Those who are diagnosed with diabetes during
pregestational period are defined as pregestational diabetes mellitus and diabetes developing during pregnancy for the first time is defined as gestational diabetes mellitus. In pregestational diabetes, there is the
risk of premature and SGA baby delivery. In gestational diabetes, the number of LGA baby is three times
more.[14–16] Knowing the characteristics of baby to be
delivered during pregestational and gestational diabetes is significant to identify newborns with risk.
As the part of active management of third phase,
two simple maneuvers are performed to help the birth
of placenta.[17,18] These maneuvers are fundal pressure
(Crede) or controlled traction of cord (BrandtAndrews). In Crede’s maneuver, one hand is placed on
the fundus of uterus and fundus is pressed with thumb
and other fingers to separate placenta and help the
delivery. In Brandt-Andrews maneuver, one hand is
placed on lower abdomen and umbilical cord is pulled
upwards by maintaining opposite pressure or one hand
applies a slight traction on the cord while other hand
strokes uterus upwards through symphysis pubis.[19]
The midwives had difficulties when matching the definitions of maneuvers and only 41.2% of the midwives
defined both maneuvers correctly.
In anomalies such as ablatio placentae, placenta previa and placental attachment, pregnancy process can be
managed by antenatal care.[20,21] Gastroschisis and
omphalocele are the most common (3/10,000) fetal
abdominal wall defects. In gastroschisis, intestines may
extend outside of the body on the right of umbilical cord
and on the left rarely, and sometimes other intraabdominal organs may extend outside of the body. In omphalocele, there is a herniated sac developing outwards within
umbilical cord.[22] Half of the participants could not
define these anomalies properly. Midwives who have
active roles during delivery should know these anomalies
and be able to perform appropriate approach.
The first feces of newborn is called as meconium and
defecation is expected within 24–48 hours after delivery.[23] Intrauterine meconium outflow may occur in
cases such as placental failure, preeclampsia, oligohydramnios and maternal drug use.[24] Amniotic fluid
stained by meconium is seen in 5–24% of normal preg-
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nancies (mean: 13%) (5.1% in preterm, 16.5% in term
and 27.1% in postterm), and it is a potential fetal distress
indicator.[25] Choi et al. found that the rate of babies born
with meconium stain was 10.6% (71/671).[26] Mechanical
occlusion in the airways associated with meconium aspiration, surfactant inactivation and respiratory distress
syndrome associated with pulmonary hypertension
develop.[27] One third of these babies need intubation.[28]
The midwives who have a key role in delivery should
have sufficient knowledge on newborn resuscitation and
first care of baby in delivery room, and should be able to
initiate the process effectively and rapidly.

Conclusion
In our study shows that the knowledge of midwives on
placenta and umbilical cord is insufficient, and therefore the knowledge of midwives who provide care for
pregnant women and newborns should be reinforced.
It is possible to reinforce their professional knowledge
by in-service and on-the-job trainings after graduation.
By the feedbacks received, the midwives stated that
they carried out their routine duties by being more
aware with the help of training and they updated their
current knowledge. We concluded that such trainings
can be used to remedy the professional deficiencies.
Conflicts of Interest: No conflicts declared.
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Appendix. Question and information forms
Question Form
Dear participant, the questions below will set light to our practices in delivery rooms and will help us to see theoretical deficiencies in the
practices. Thank you for contributing to the reliability and validity of the result obtained by providing individual answers.
1.

In term babies, how many days do approximately take for umbilical cord to dry and drop?
A) 1–2 days
B) 2–3 days
C) 7–10 days

2.

There is no difference in the duration of dropping of umbilical cord in term and preterm babies.
A) True
B) False

3.

Umbilical cord has 2 arteries and one vein.
A) True
B) False

4.

Umbilical cord has both maternal and fetal surfaces.
A) True
B) False

5.

There is no problem usually in babies born with umbilical cord having 1 artery and 1 vein; what matters is that there should be at least
one for each from two different structures (artery and vein).
A) True
B) False

6.

What is the average duration of cord clamping in term baby?
A) 10–15 sec.
B) 15–30 sec.

7.

When cord is being clamped in preterm babies, cord blood should be milked towards the baby.
A) True
B) False

C) 30–60 sec.

D) 10–15 days

D) 90–120 sec.
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8.

When cord is being clamped in term babies, cord blood should be milked towards the baby.
A) True
B) False

9.

Which of the following statements is a condition that should be done before clamping?
A) The baby is hold at maternal pelvis level, so anemia is prevented in baby.
B) The baby is hold above the maternal pelvis level, so anemia is prevented in mother.
C) The baby should be hold at the same level with pelvis.
D) Clamping should be performed when heartbeat is stopped in umbilical cord.

10. Umbilical cord stained by meconium is an indicator for fetal distress.
A) True
B) False
11. The birth of placenta occurs at the 4th phase of delivery.
A) True
B) False
12. Closure of cervical opening by placenta is called ablatio placentae.
A) True
B) False
13. It is called placenta increta if villi enter into myometrium.
A) True
B) False
14. Which of the following options is the herniation of intraabdominal organs associated with the extension of umbilical cord in fetal
umbilicus on abdominal wall?
A) Omphalocele
B) Gastroschisis
C) Aged placenta
D) Short placenta
15. Which of the following options is the extension of intestines outside of the body from an opening on the side of baby’s cord?
A) Omphalocele
B) Gastroschisis
C) Aged placenta
D) Placenta accreta
16. Baby with omphalocele should be evaluated in terms of chromosomal anomaly.
A) True
B) False
17. Blood transfusion of a newborn is carried out through the umbilicus.
A) True
B) False
18. Select the wrong approach in cord prolapse.
A) Check cord pulsation
B) Determine the labor phase of pregnant woman
C) In the first labor phase of pregnant woman, the hand should be placed on vagina by wearing a non-sterile glove and those coming out
should be pushed upwards and moved away from the pelvis in order to decrease the pressure on cord.
D) If pregnant woman is at the second phase of labor, the delivery should be accelerated by episiotomy, and, if possible, vacuum extraction or forceps.
19. If cord has no pulsation during cord prolapse, it means that the fetus is dead; the safest way for pregnant woman is to carry out
delivery by section.
A) True
B) False
20. In order to ease the separation and birth of placenta, one hand pulls umbilical cord downward while the other hand on umbilicus is
kept on fundus of uterus for the prevention of uterine inversion. Which of the following options is the definition of this maneuver?
A) Brandt-Andrews maneuver
B) Crede’s maneuver
21. In order to ease the separation and birth of placenta, upward traction is applied by hand on abdomen and uterus is protected and
supported while the hand below fixes the cord. Which of the following options is the definition of this maneuver?
A) Brandt-Andrews maneuver
B) Crede’s maneuver
22. Remaining placenta pieces accelerate uterine involution by increasing uterine contractions.
A) Correct
B) False
23. Babies delivered by women with gestational diabetes are usually macrosomic and their umbilical cords are thick.
A) Correct
B) False
24. Babies delivered by women with pregestational diabetes are usually SGA (small gestational age) and their umbilical cords are thin.
A) Correct
B) False

Information Form
1.

Your age:

2.

Your educational status:  High school / Associate’s degree

3.

Your title:  Nurse

4.

Years in profession:

5.

The clinic you currently work:

6.

For how many years have you been working at this clinic?

7.

Your marital status:  Single
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The effects of multivitamin use during pregnancy
on birth weight
Sevcan Arzu Ar›nkan, Emin Erhan Dönmez, Zafer Bütün, Mehmet Teoman Bilgiç, Murat Muhcu
Zeynep Kamil Maternity and Pediatrics Training and Research Hospital, Istanbul, Turkey

Abstract

Özet: Gebelikte multivitamin kullan›m›n›n do¤um
a¤›rl›¤›na etkisi

Objective: In Turkey, multivitamin supplements are prescribed to
pregnant women from all socioeconomic levels. In our study, we
aimed to determine the effects of multivitamin and antianemic use
on birth weight.

Amaç: Ülkemizde yayg›n olarak her kesimden gebeye multivitamin takviyesi reçete edilmektedir. Biz de çal›ﬂmam›zda multivitamin ve antianemik kullan›m›n›n do¤um a¤›rl›¤›na etkisini saptamay› amaçlad›k.

Methods: A total of 595 pregnant women who were fulfilling inclusion criteria among those who delivered term single baby were
included in our study. Types and period of use of multivitamins and
period of antianemic use within first 24 hours after delivery by puerperant women included in the study were investigated. The demographics, delivery and newborn information of patients were
accessed through patient files.

Yöntem: Çal›ﬂmam›za term do¤um yapan tekil gebelerden çal›ﬂmaya dahil edilme kriterlerine uyan 595 gebe dahil edildi. Çal›ﬂmaya dahil edilen lohusalar›n, do¤umdan sonra ilk 24 saat içinde
gebelikte kulland›klar› multivitamin çeﬂidi, kullan›m süresi, antianemik kullan›m› ve süresi sorguland›. Hastalar›n demografik bilgileri, do¤um bilgileri ve yenido¤an bilgilerine ise hasta dosyalar›ndan ulaﬂ›ld›.

Results: In our study, the mean age of pregnant women was 26.9±5
and mean hematocrit value of all cases was 35.68±3.7. Mean periods
of antianemic and multivitamin use were 16.45±10.5 and 14.18±10.8,
respectively. Mean weight gained by cases during pregnancy was
12.9±5.3 kg and mean birth weight was 3400±440 g. There was a statistically significant difference between the mean birth weight (3435
g) of those who received multivitamin during pregnancy (n=326) and
the mean birth weight (3358 g) of those who did not receive (n=266).
Also, no statistically significant difference was found between the
mean birth weight (3418 g) of those who received antianemics
(n=461) and the mean birth weight (3338 g) of those who did not
receive (n=131). Birth weight and period of multivitamin use, and the
weight gained by mother during pregnancy and maternal BMI were
associated with a positive correlation. No statistically significant correlation was found between birth weight and maternal hematocrit
value before delivery and period of antianemic use.

Bulgular: Çal›ﬂmam›zdaki gebelerin ortalama yaﬂ› 26.9±5 ve tüm
olgular›n ortalama hematokrit de¤eri 35.68±3.7 idi. Ortalama antianemik ve multivitamin kullan›m süreleri s›ras›yla 16.45±10.5 ve
14.18±10.8 hafta olarak saptand›. Olgular›n gebelik boyunca ortalama ald›klar› kilo 12.9±5.3 kg, ortalama do¤um a¤›rl›¤› ise
3400±440 g idi. Gebeli¤inde multivitamin kullananlar›n (n=326)
ortalama do¤um a¤›rl›¤› (3435 g) ile kullanmayanlar›n (n=266) ortalama do¤um a¤›rl›¤› (3358 g) aras›nda istatistiksel olarak anlaml› farkl›l›k mevcuttu. Ancak antianemik kullananlar›n (n=461) ortalama do¤um kilosu (3418 g) ile kullanmayanlar›n (n=131) ortalama
do¤um kilosu (3338 g) aras›nda istatistiksel olarak anlaml› farkl›l›k
saptanmad›. Do¤um a¤›rl›¤› ile multivitamin kullan›m süresi, annenin gebelikte ald›¤› kilo ve anne VK‹ iliﬂkili saptanm›ﬂ olup pozitif korelasyon mevcuttu. Do¤um a¤›rl›¤› ile annenin do¤umdan
önceki hematokrit de¤eri ve kullan›lan antianemik süreleri aras›nda istatistiksel olarak anlaml› bir iliﬂki saptanmad›.

Conclusion: In our study, fetal birth weight in pregnant women who
used multivitamin during pregnancy is 77 g higher. Although this difference is statistically significant, the correlation is poor. However,
we found no relationship between antianemic use and birth weight.

Sonuç: Çal›ﬂmam›zda, gebelik boyunca multivitamin kullanan gebelerde fetal do¤um a¤›rl›¤› 77 g daha fazlad›r. Bu fark istatistiksel
olarak anlaml› olsa da zay›f iliﬂki bulunmuﬂtur. Ancak antianemik
kullan›m› ile do¤um a¤›rl›¤› aras›nda bir iliﬂki gösterilememiﬂtir.
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Introduction
In general, nutritional status of women who eat three
meals a day consuming vegetable, fruit, cereal products,
foods low in fat and protein is considered sufficient.
Additional daily calorie intake requirement during pregnancy is 340 kcal in second trimester and 452 kcal in
third trimester. Pregestational weight and weight gain
during pregnancy affect fetal weight and gestational
period. Underweight women who cannot gain sufficient
weight during pregnancy have the risks of delivering
low-weight fetus and preterm labor. The supplementation on the diet and nutrition during pregnancy is considered beneficial for women with nutritional deficiency.
In countries with low income levels, macronutrient and
micronutrient supplements in pregnant women are considered to have a positive effect on gestational outcomes
and early childhood outcomes. However, this relationship is complex and controversial. Multivitamin supplement is recommended for pregnant women who have
high risk for nutritional deficiency, those with multiple
pregnancy, heavy smokers, adolescents, full vegetarians,
and those with lactase deficiency. In well-nourished
pregnant women, micronutrient supplement is not considered to have a certain effect on gestational period and
birth weight.[1,2]
Periconceptional folic acid supplement is recommended to prevent neural tube defects. During preconceptional period and first trimester, daily intake of
0.4–0.8 mg folic acid is recommended. It is recommended for pregnant women in high-risk group to increase the
dose and take 4 mg daily. Full calcium and iron stores are
important for bones and erythrocyte development. Iron
supplement during pregnancy decreases maternal anemia
in delivery. However, the effects of iron supplement on
the delivery outcomes of pregnant women, who are not
anemic and nourished well, are unclear. Low or high levels of iodine may cause fetal goiter. High dose of vitamin
A (10,000 IU) during pregnancy is teratogenetic.[3]
In Turkey, multivitamin supplements are prescribed
to pregnant women from all socioeconomic levels. In
our study, we aimed to determine the effects of multivitamin and antianemic use on birth weight.

Methods
A total of 595 pregnant women, who were fulfilling
inclusion criteria among those who delivered term single
baby at Zeynep Kamil Maternity and Pediatrics Training
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and Research Hospital, were included in the study. The
cases with multiple pregnancies, those who have highrisk pregnancies such as chronic diseases, structural/chromosomal anomalies, intrauterine growth retardation,
gestational diabetes and preeclampsia, and the cases
smoking and consuming alcohol were excluded from the
study.
Types and period of use of multivitamins and period
of antianemic use within first 24 hours after delivery by
puerperant women included in the study were investigated. The demographics, delivery and newborn information of patients were accessed through patient files.
SPSS 22.0 (Statistical Package for the Social
Sciences; SPSS Inc., Chicago, IL, USA) was used for the
statistical analyses. When evaluating the study data,
Spearman correlation analysis, independent samples t
test and Kolmogorov-Smirnov test as well as definitive
statistical methods (mean, standard deviation) were used.
Significance was considered at p<0.01 and p<0.05 levels.

Results
In our study, the mean age of pregnant women was
26.9±5 years, mean gravida was 2, the period between
two pregnancies was 2.4±3 years and mean body mass
index (BMI) was 29.29±4. Mean hematocrit value of all
cases was 35.68±3.7 (Table 1). Mean periods of antianemic and multivitamin use were 16.45±10.5 and
14.18±10.8, respectively. The weight gained by the cases
during pregnancy was found 12.9±5.3 kg.
Mean birth weight was 3400±440 g. The difference
between the mean birth weight (3435±430 g) of those
who received multivitamin during pregnancy (n=326)
and the mean birth weight (3358±450 g) of those who did
not receive (n=266) was 77 g and it was statistically sigTable 1. Demographic variables.
Mean

Minimum

Maximum

Age (year)

26.98

16.00

44.00

5.61

Gravida

2.16

1.00

9.00

1.38

Period between two
pregnancies (year)

2.42

.00

19.00

3.36

BMI (kg/m2)

29.29

17.60

52.40

4.45

Birth weight (g)

3400

2000

4720

440.62

Maternal Htc

34.68

21.00

45.70

3.79

Antianemic period (week

16.45

.00

40.00

10.56

Multivitamin period (week)

14.18

.00

39.00

10.87

BMI: Body mass index, Htc: Hematocrit, SD: Standard deviation

SD
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nificant (p=0.035). However, the correlation was poor.
The difference between the mean birth weight
(3418±435 g) of those who received antianemics during
pregnancy (n=461) and the mean birth weight (3338±454
g) of those who did not receive (n=131) was 80 g and it
was not statistically significant (p=0.066) (Table 2).

acid daily. Jabbari et al. showed in their study that iron
supplement during pregnancy increased heights and
weights of newborns and the birth weights and heights of
newborns of mothers who received iron sulfate more
than 120 mg daily were higher than those of the mothers
who did not receive iron supplement. Also, they showed
that multivitamin supplement had no effect on birth
weight or height.[7] In our study, however, we found that
the birth weight in pregnant women who received multivitamin was 77 g higher and this difference is statistically significant. Also, we found 80 g difference in the mean
birth weights of women who received antianemics during
pregnancy compared to those who did not receive, but
this difference was not statistically significant.

There was a positive correlation between birth
weight and the period of multivitamin use, and
between weight gained by mother during pregnancy
and maternal BMI (rs=0.108, p=0.029; rs=0.057,
p=0.172; rs=0.223, p<0.01).
No statistically significant correlation was found
between birth weight and maternal hematocrit value
before delivery and period of antianemic use (rs=0.077,
p=0.062; rs=0.310, p=0.533).

Preconceptional multivitamin supplement decreases
the incidence of neural tube defect; however, no significant effect was observed on gestational outcomes.[8]
Andrew et al. showed in their study that periconceptional multivitamin supplement decreased the rate of neural
tube defect, but had no significant effect on gestational
outcomes. However, they reported that it may decrease
monozygotic twin pregnancy, extremity anomaly, congenital pyloric stenosis and some heart diseases.[8]
Greenberg et al. reported in their study that folic acid
use during conceptional period decreased neural tube
defect as well as the risk for premature labor and congenital heart diseases.[9]

Discussion
While routine multivitamin supplement is not recommended generally, clinicians prescribe prenatal vitamin
in order to compensate potential dietary deficiencies.
The micronutrient need during pregnancy increases
depending on the physiological changes.[4,5] Common
nutritional deficiency during pregnancy depends on various demographic characteristics such as young maternal
age, low income and low educational level.[4] Maternal
nutritional status at pregestational and early gestational
periods decreases poor gestational outcomes such as
birth defects, premature labor and low birth weight.
Improving pregestational nutritional status affects
neonatal and pediatric outcomes positively.[6]

Janet et al. found that regular multivitamin use just
before conceptional period decreases premature labor risk
in overweight pregnant women and similarly, it decreases
low-birth-weight deliveries independent from BMI.[10]

Insufficient maternal micronutrient level is associated
with premature labor, low-birth-weight delivery,
increased perinatal mortality, small head circumference,
neural tube defect and anemia in newborn. In order to
prevent these conditions, World Health Organization
recommends 60 mg elementary iron and 400 μg folic

Multivitamin use 6 weeks before and after conception
decreases preeclampsia incidence, growth retardation
and premature labor incidence. However, it is considered
that regular periconceptional multivitamin use slightly
increases the risk of early fetal death (<20 weeks) but regular use after conception decreases late fetal loss risk.[11]

Table 2. Relationship between vitamin use and birth weight.
Antianemic use
Birth weight (g)

Mean

SD

p*
0.066

Yes

461

3418.65

435.47

No

131

3338.39

454.44

N

Mean

SD

p*
0.035

Multivitamin use
Birth weight (g)

N

Yes

326

3435.27

430.20

No

266

3358.75

450.28

*Independent samples t test. SD: Standard deviation
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It is taught that regular multivitamin use by pregnant
women in developed countries has no effect on birth
weight and multivitamin use at third trimester increases
premature labor risk. Yet, multivitamin supplement is
recommended to women with pregnancy potential in
some developed countries such as the USA. Alwan et al.
showed in their study that daily intake of multivitaminmineral during any period of pregnancy has no effect on
low birth weight. On the other hand, they showed that
multivitamin mineral supplement at third trimester is 3
times more associated with premature labor. It was also
reported that the relationship is more distinct in primiparous women.[12] Some studies reported that antioxidant
vitamin supplements such as vitamins C and E may have
a negative effect on the gestational outcomes of pregnant
women who receive sufficient micronutrient in their
diets. Smedts et al. showed in their study that periconceptional vitamin E supplement increases the risk of
congenital heart diseases for 9 times in pregnant women
who receive high amount of vitamin E with their diet.[13]
Another study reported that vitamins C and E supplement is associated with increased EMR risk.[14] In the
meta-analysis performed, vitamins C and E supplement
has no positive effect on maternal and neonatal outcomes and increases gestational hypertension risk in
pregnant with preeclampsia risk.[15] In the study carried
out, multivitamin and mineral supplement at third
trimester is associated with premature labor risk but not
associated with birth weight. In the light of these results,
Alwan et al. at least recommends to prescribe multivitamin-mineral supplement carefully to pregnant women,
who have no micronutrient deficiency, especially in the
last periods of pregnancy.[12]

Conclusion

It was shown that multivitamin supplement for HIVnegative pregnant women in Tanzania increased gestational weight gain and that the increased gestational
weight gain increased the newborn birth weight.[16]

5. Smithells RW, Sheppard S, Wild J, Schorah CJ. Prevention of
neural tube defect recurrences in Yorkshire: final report. Lancet
1989;2(8661):498–9.

Hashemipour et al. demonstrated in their study that
vitamin D supplement in pregnant women with vitamin
D deficiency increased the height, weight and head circumference of newborn.[17]
In their study, Ozturk et al. reported that there was
no statistically significant difference in terms of birth
weight and obstetric outcomes between pregnant
women who have and do not have B12 deficiency. They
showed that maternal B12 deficiency had no effect on
birth weight and week of gestation.[18]
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In our study, fetal birth weight in pregnant women
who used multivitamin during pregnancy is 77 g higher. Although this difference is statistically significant,
the correlation is poor. However, we found no relationship between antianemic use and birth weight.
Birth weight and period of multivitamin use, and the
weight gained by mother during pregnancy and maternal BMI were associated with a positive correlation.
However, no statistically significant correlation was
found between birth weight and maternal hematocrit
value before delivery and period of antianemic use.
Pregnant women without chronic disease who keep a
balanced diet are not recommended using multivitamin supplement during pregnancy.
Conflicts of Interest: No conflicts declared.
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Investigating the effects of progesterone-derived
medication during first and second trimesters
on the gestational diabetes development and
gestational outcomes
Ceyhan Taﬂdelen, Cemile Dayangan Sayan
Department of Gynecology and Obstetrics, Faculty of Medicine, K›r›kkale University, K›r›kkale, Turkey

Abstract

Özet: Birinci ve ikinci trimesterde progesteron türevi
ilaç kullan›m›n›n gestasyonel diyabet oluﬂumu ve
gebelik sonuçlar›na etkisinin araﬂt›r›lmas›

Objective: We aimed to compare newborn outcomes and blood
glucose values of 75-g oral glucose tolerance test (OGTT) in pregnant women who were diagnosed gestational diabetes mellitus and
did not receive progesterone in 1st and 2nd trimesters and the pregnant women who received progesterone for at least 4 weeks.

Amaç: Gestasyonel diabetes mellitus tan›s› alm›ﬂ olup 1. ve 2. trimesterde progesteron kullanmam›ﬂ gebeler ile en az 4 hafta progesteron kullanm›ﬂ gebelerin 75 g oral glukoz tolerans testi
(OGTT) kan ﬂekeri de¤erleri ile yenido¤an sonuçlar›n›n karﬂ›laﬂt›r›lmas› amaçlanm›ﬂt›r.

Methods: This single-center, retrospective, cross-sectional case study
was conducted on pregnant women who were admitted to our obstetrics polyclinic between January 2014 and June 2016. A total of 337
pregnant women who were established with the diagnosis of gestational diabetes mellitus during their pregnancies followed up and
delivered at our clinic were included in the study. The patients were
separated into two groups as those received progesterone during 1st
or 2nd trimester of their pregnancies (n=59) and those did not receive
progesterone (n=278). The data were analyzed by SPSS software.

Yöntem: Bu tek merkezli, retrospektif, kesitsel, olgu çal›ﬂmas›
Ocak 2014 – Haziran 2016 tarihleri aras›nda gebe poliklini¤imize
baﬂvuran gebeler üzerinden yürütüldü. Takip edilen gebeli¤inde
gestasyonel diabetes mellitus tan›s› konan ve do¤umu klini¤imizde
gerçekleﬂen 337 gebe çal›ﬂmaya dahil edildi. Hastalar gebeli¤inin
1. veya 2. trimesterinde progesteron kullananlar (n=59) ve kullanmayanlar (n=278) olarak iki gruba ayr›ld›. Veriler SPSS program›
ile analiz edildi.

Results: While there was no statistically significant difference
between the group not receiving progesterone-derived medication
and the group receiving progesterone-derived medication in terms
of mean 0-hour and 2-hour blood glucose values of 75-g OGTT, 1hour blood glucose values were significantly higher in the group
receiving progesterone (p<0.05). This high value was observed in
pregnant women who received 17-OH progesterone caproate,
which is a weekly injection form of progesterone derivatives. There
was no statistically significant difference between the groups in terms
of birth weight, and 1-minute and 5-minute APGAR scores.
Conclusion: We found significant increase in 1-hour values of 75-g
OGTT in pregnant women who received 17-OH progesterone
caproate for at least four weeks during first and second trimesters of
their pregnancies. Further studies are required to compare our results
since our population is small.
Keywords: Diabetes mellitus, insulin, pregnancy, progesterone.

Bulgular: Progesteron türevi ilaç kullanmayan grup ile kullanan
grup aras›nda 75 g OGTT 0. ve 2. saat ortalama kan ﬂekeri de¤erleri aç›s›ndan istatistiksel olarak anlaml› bir fark gözlenmezken; 1.
saat kan ﬂekeri de¤erleri progesteron kullanan grupta anlaml› yüksek bulundu (p<0.05). Bu yükseklik progesteron türevlerinden haftal›k enjeksiyon formu olan 17-OH progesteron kaproat kullanan
gebelerde gözlendi. Gruplar aras›nda do¤um a¤›rl›¤›, 1. dakika
APGAR skoru ve 5. dakika APGAR skoru aç›s›ndan da istatistiksel
anlaml› bir fark gözlenmedi.
Sonuç: Gebeli¤in birinci ve ikinci trimesterinde en az dört hafta,
intramüsküler 17- OH progesteron kaproat kullanan gebelerde 75
g OGTT 1. saat de¤erlerinde anlaml› yükselme tespit ettik. Popülasyonumuzun küçük olmas› sebebiyle sonuçlar›m›z›n karﬂ›laﬂt›r›labilece¤i yeni çal›ﬂmalara ihtiyaç duyulmaktad›r.
Anahtar sözcükler: Diabetes mellitus, gebelik, insülin, progesteron.
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Introduction

Methods

Gestational diabetes mellitus (GDM) is the glucose
intolerance which appears during pregnancy for the
first time or diagnosed during pregnancy for the first
time.[1] Although GDM can be seen in all periods of
pregnancy, it is mostly diagnosed beginning from the
24 weeks of gestation. The reason is that the human
placental lactogen (hPL), which is a placental hormone
antagonizing the blood glucose-decreasing effect of
insulin, reaches maximum level beginning from this
period.[2,3] Therefore, GDM is a metabolic disorder
which should be taken under control as of 24 weeks of
gestation.[4,5] In various societies, 1–14% of pregnancies
are established with the diagnosis of gestational diabetes while 0.5% of all pregnancies are established
with the diagnosis of pregestational diabetes.[6]
Pregnancies complicated with diabetes have various
maternal and fetal risks compared to healthy pregnancies. While pregnancies complicated with diabetes had
high rates of maternal mortality (45%) and perinatal
mortality (60%) in the early periods of previous century, these rates decreased significantly when insulin
began to be used in treatments in 1920s.[2]

A total of 337 patients, who were admitted to our obstetrics polyclinic between January 2014 and June 2016,
established with the diagnosis of GDM and delivered at
our clinic, were included in this single-center, retrospective, cross-sectional case study.

Progesterone is a steroidal hormone which should be
secreted sufficiently in order to provide embryonic
implantation and maintain pregnancy and is produced in
corpus luteum in the beginning, and placenta undertakes
this duty as of the 9 weeks of gestation.[7,8] Progesterone
has a key role to maintain the atonicity of the uterus;
however, its mechanism has not been fully understood.[9–11] Although progesterone is prescribed widely for
the treatment of imminent abortion in obstetric practice,
the meta-analysis conducted by Wahabi et al. could not
find any evidence showing that vaginal progesterone
support is effective in the treatment of imminent abortion,[12] and some studies showing the efficacy of progesterone support to decrease preterm labor risk were published.[13,14] On the other hand, some studies reported that
the use of progesterone increases the risk of developing
GDM.[15,16]
In our study, we aimed to compare newborn outcomes and blood glucose values of 75-g oral glucose tolerance test (OGTT) in pregnant women who were diagnosed GDM in our clinic and did not receive progesterone in 1st or 2nd trimester and the pregnant women
who received progesterone-derived medication for at
least 4 weeks.

The inclusion criteria were determined as being
pregnant between 17- and 46-year-old, undergoing 75g OGGT as GDM screening and diagnostic test
between 24 and 29 weeks of gestation and being established with the diagnosis of GDM as a result, and receiving progesterone-derived medication for at least 4 weeks
due to miscarriage risk or preterm labor threat.
The exclusion criteria were determined as having
pregestational DM diagnosis, termination due to anomaly in pregnancy or intrauterine death of fetus, having
any hepatic, renal or thyroid dysfunction during pregnancy which may affect glucose or protein metabolism,
and discontinuing follow-up or control.
Age, gravida, parity, history of previous pregnancies,
background, family history, history of current pregnancy, medication, and weight gained of pregnant women
who included in the study were obtained through their
medical records. Gestational ages of the patients were
determined according to the first day of their last menstrual period and confirmed by CRL (crown-rump
length) measurements established by first trimester
ultrasonography. It was recorded whether each patient
received progesterone during their pregnancies or not,
and if they received, for how long did they receive progesterone-derived medication. Body mass index (BMI:
weight [kg]/height2 [m2]) of each patient was calculated
by prenatal weight and height. The birth weights and 1minute and 5-minute APGAR scores of newborns were
reached by their records.
For pregnant women who underwent 75-g OGTT,
the diagnosis was deemed positive when either 0-hour
blood glucose level was ≥92 mg/dL, 1-hour blood glucose level was ≥180 mg/dL or 2-hour blood glucose
level was ≥153 mg/dL according to the criteria of
American Congress of Obstetricians and Gynecologists
(ACOG Practice Bulletin 2008) and American Diabetes
Association (2003).[1,17]
The patients were separated into two groups as those
receiving progesterone-derived medication during 1st
or 2nd trimester of pregnancy and those not receiving
Volume 25 | Issue 2 | August 2017
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progesterone, and their OGTT values were compared.
The pregnant women who were receiving progesteronederived medication were also separated into 3 subgroups, which where oral progesterone (Progestan®,
Koçak Farma, Istanbul, Turkey) (n=31), daily intramuscular progesterone (Progynex®, Farmako Eczac›l›k,
Istanbul, Turkey) (n=16), and weekly intramuscular 17OH progesterone caproate (Proluton®, Bayer, Istanbul,
Turkey) (n=12).

nificantly higher in the group receiving progesterone
(p=0.045) (Table 2).

SPSS 20.0 (SPSS Inc., Chicago, IL, USA) was used
for the statistical analyses. The data were presented as
mean ± standard deviation. Independent two-sample ttest was used for comparisons between two groups,
Kruskal-Wallis variance analysis was used for comparisons between more than two groups, and MannWhitney U test was used as post-hoc test to identifying
the group causing the difference. Pearson correlation
test was conducted to determine any relationship
between newborn birth weight and APGAR scores and
OGTT levels. In all comparisons, p<0.05 was considered statistically significant.

When 0-hour, 1-hour and 2-hour OGTT values of
the patients not receiving progesterone-derived medication were compared with 0-hour, 1-hour and 2-hour
OGTT values of the patients receiving oral proges-

Results
Of 337 patients included in the study, 82.5% (n=278)
did not receive any progesterone-derived medication
during their pregnancies, and 17.5% (n=59) received
any progesterone-derived medication for at least 4
weeks. The distribution of receiving progesteronederived medication was 9.2% (n=31) for oral progesterone, 4.8% (n=16) for daily intramuscular progesterone, and 3.5% (n=12) for weekly intramuscular 17OH progesterone caproate.
Of the patients not receiving progesterone-derived
medication, the mean age was 30.8 years, mean weight
was 80.2 kg and mean BMI was 30.6 kg/m2. Of the
patients receiving progesterone-derived medication, the
mean age was 29.5 years, mean weight was 81.4 kg and
mean BMI was 32.9 kg/m2. There was no statistically
significant difference between the groups in terms of
age, gravida, parity, weight and BMI values (Table 1).
The groups receiving and not receiving progesterone-derived medication were compared in terms of
0-hour OGTT, 1-hour OGTT and 2-hour OGTT
values. While no significant difference was observed
between the groups in terms of 0-hour and 2-hour
OGTT values, the values of 1-hour OGTT were sig-
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No difference was observed in 0-hour and 2-hour
values when the patients receiving progesterone-derived
medication were compared among themselves; however,
1-hour values of the group receiving 17-OH progesterone caproate were significantly higher the values of
pregnant women receiving oral progesterone and daily
intramuscular progesterone (p<0.05) (Table 3).

Table 1. The comparison of the demographic data of two groups.*
Group 1 (n=278)

Group 2 (n=59)

p-value

Age (year)

30.8±8.2

29.5±6.8

0.38

Weight (kg)

80.2±12.3

81.4±10.3

0.06

BMI (kg/m2)

30.6±4.3

32.9±5.9

0.86

Gravida (number)

2 (1-6)

2 (0–6)

0.06

Parity (number)

2 (0–6)

1 (0–5)

0.05

*The data are presented as mean ± standard deviation and median (minimum–maximum). Group 1: The patient group not receiving progesterone-derived medication,
Group 2: The patient group receiving progesterone-derived medication.

Table 2. The comparison of 0-hour OGTT, 1-hour OGTT and 2-hour
OGTT values of two groups.*
Group 1 (n=278)

Group 2 (n=59)

p-value

OGTT 0 (mg/dL)

96.0±14.3

94.1±10.3

0.83

OGTT 1 (mg/dL)

160.2±45.2

170.6±52.1

0.045

OGTT 2 (mg/dL)

131.5±38.1

133.2±29.9

0.11

*The data are presented as mean ± standard deviation. Group 1: The patient group
not receiving progesterone-derived medication, Group 2: The patient group receiving progesterone-derived medication.

Table 3. The comparison of OGTT values of the pregnant women
by progesterone derivation taken.*
OP
(n=31)

ImP
(n=16)

17-OHP
(n=12)

pvalue

OGTT 0 (mg/dL)

93.1±15.2

95.8±16.2

93.4±13.8

0.66

OGTT 1 (mg/dL)

161.9±37.21

169.9±42.11

189.7±56.72

0.04†

OGTT 2 (mg/dL)

131.2±39.9

132.3±42.9

136.9±33.1

0.09

†Kruskal-Wallis

*The data are presented as mean ± standard deviation.
variance
analysis. The superscript numbers are presented to indicate the difference between
the groups (Mann-Whitney U test, p=0.011). 17-OHP: Weekly intramuscular 17-OH
progesterone caproate, ImP: Daily intramuscular progesterone, OGTT: 75-g oral
glucose tolerance test; OP: Oral progesterone.

Progesterone-derived medication on the gestational diabetes

Table 4. The comparison of the newborn data of two groups.*
Group 1 (n=278)

Birth weight (gram)

Group 2 (n=59)

p-value

OP (n=31)

ImP (n=16)

17-OHP (n=12)

3201±584

3107±498

2988±793

3073±489

0.16

1-minute APGAR score

9.1±0.7

8.9±1.1

9.0±0.9

9.2±1.1

0.53

5-minute APGAR score

9.0±1.5

9.7±0.5

9.8±1.0

9.3±0.8

0.87

*The data are presented as mean ± standard deviation. Group 1: The patient group not receiving progesterone-derived medication,
Group 2: The patient group receiving progesterone-derived medication. 17-OHP: Weekly intramuscular 17-OH progesterone caproate,
ImP: Daily intramuscular progesterone, OP: Oral progesterone

terone, intramuscular progesterone and weekly intramuscular 17-OH progesterone caproate, it was found
that there was a significant difference between 1-hour
values of the groups. In the inter-group sub-comparison, it was seen that the difference was caused by the
patient group receiving intramuscular 17-OH progesterone caproate (p=0.011) (Table 3).
The newborn birth weights and 1-minute and 5minute APGAR scores of the patients who were included in the study are presented in Table 4. No statistically significant difference was found between the groups in
terms of birth weights and APGAR scores (p>0.05). No
relationship was found in the correlation analysis conducted between 1-hour 75-g OGTT results and birth
weight, and 1-minute and 5-minute APGAR scores.

Discussion
In our study, we found that 1-hour OGTT values of the
patient group who were receiving intramuscular 17-OH
progesterone caproate during 1st or 2nd trimester of
pregnancy were significantly higher than those of the
patients who did not receive progesterone-derived medication, but there was no significant difference in terms
of 0-hour and 2-hour OGTT values. Also, there was no
significant difference between the groups receiving oral
progesterone and intramuscular progesterone and those
not receiving progesterone-derived medication in terms
of 0-hour, 1-hour and 2-hour OGTT values. In addition, we found no significant difference between the
pregnant women with GDM who were receiving and
not receiving in terms of birth weights and 1-minute and
5-minute APGAR scores.
Hormones synthesized during pregnancy such as
estrogen, placental lactogen, human chorionic
somatomammotropin and progesterone are responsible
for the development of insulin resistance and hyper-

glycemia. It was shown that progesteron in particular
decreased insulin sensitivity.[18] In a study conducted on
pregnant rats, progesteron was shown to cause decreased
insulin sensitivity.[19] In various studies, a relationship was
also found between insulin resistance and oral contraceptives containing only progesterone.[20,21] In a recent
study performed on adolescents, Aldhoon-Hainerová et
al. investigated the relationship between insulin resistance (HOMA-IR) value and endogenous hormone levels, and found that endogenous progesterone level was in
direct proportion to HOMA-IR values in female adolescents.[22] Nunes et al. showed in their cell culture study
that progesterone caused apoptosis in the cells synthesizing insulin.[23]
Progesterone support in the treatment of imminent
abortion and recurrent pregnancy wastage has become a
common treatment option. Also, the recent studies
showing the efficacy of progesterone treatment for the
prevention of preterm labor have drawn attention. Meis
et al. initiated 17-OH progesteron treatment on 16–20
weeks of gestation on 310 pregnant women who had
high risk for preterm labor below 37 weeks of gestation.
This group was compared to 153 pregnant women who
also had high risk for preterm labor but not administered
progesterone treatment. After the comparison, it was
shown that 17-OH progesterone treatment was efficient
to prevent preterm labor and to decrease perinatal morbidity.[13] In their study, Fonseca et al. compared a group
consisting of 72 pregnant women who received vaginal
progesterone to another group consisting of 70 pregnant
women who received placebo and showed that vaginal
progesterone is efficient in the prevention of preterm
labor.[14] In 2008 after these two randomized controlled
studies, ACOG recommended progesterone support for
preterm labor prophylaxis in singleton pregnancies with
the history of preterm labor.[1]
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With the increased practice of progesterone treatment during pregnancy, the investigation of potential
fetal and maternal side effects of this treatment was
brought to agenda. It was brought to agenda that progesteron in particular may affect insulin resistance and
may cause the development of gestational diabetes. In
their retrospective study, Egerman et al. compared 491
obese pregnant women with GDM diagnosis to 408
obese pregnant women without GDM diagnosis. It was
found out in the history of pregnant women with GDM
diagnosis that the frequency of 17-OH treatment initiated at 16–20 weeks of gestation was higher.[24] In another
retrospective study, 110 pregnant women who underwent weekly 17-OH progesterone treatment during
their pregnancies were compared to the control group
consisting of 330 pregnant women who did not receive
progesterone during their pregnancies in terms of 1hour 50-g OGTT blood values. In pregnant women
who underwent progesterone treatment, 1-hour 50-g
OGTT results were significantly higher than the control
group.[15] Unlike this study, we did not have any control
group in our study, and we only compared pregnant
women, who were established with GDM diagnosis, and
received and did not receive progesterone, in terms of
75-g OGTT values. We observed that 1-hour 75-g
OGTT values were significantly higher in the group
receiving progesterone-derived medication than those
who did not receive. We found that this difference was
caused by the group which underwent 17-OH progesterone treatment.
In the literature, there are studies with different
results reporting that progesterone support increases
GDM diagnosis frequency. In their prospective study,
Rebarber et al. compared 557 pregnant women, who
underwent weekly 17-OH progesterone treatment for
the prevention of preterm labor, to 1524 healthy pregnant women who did not undergo progesterone treatment. In the group which underwent weekly 17-OH
progesterone treatment, GDM incidence was significantly higher than the control group.[16] In the prospective study of Wolfe et al., 67 pregnant women who
underwent 17-OH progesterone treatment for the purpose of preterm labor prophylaxis were compared to 140
healthy pregnant women who did not underwent progesterone treatment in terms of 1-hour 50-g OGTT values and GDM frequency. They reported that there was
no significant difference between the groups in terms of
preprandial blood glucose levels, 1-hour OGTT values
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and GDM diagnosis frequency.[25] Gyamfi et al. conducted a study to perform secondary analysis of two doubleblind, randomized, controlled studies to investigate the
effects of serial progesterone treatment on GDM risk on
1094 pregnant women. The population consisted of 441
singleton and 653 twin pregnancies. While 616 of the
pregnant women underwent 17-OH progesterone treatment, 478 patients were in the placebo group. GDM
incidence in singleton and twin pregnancies that underwent and did not undergo progesterone treatment was
compared separately. While GDM incidence in singleton pregnancies receiving progesterone and placebo was
5.8% and 4.7%, respectively (p>0.05), it was 7.4% and
7.6% in twin pregnancies, respectively (p>0.05).
Consequently, they reported that weekly progesterone
treatment did not increase GDM rate in both singleton
and twin pregnancies.[18]
In our study, unlike the studies investigating the relationship between progesterone and GDM to the best of
our knowledge, we compared GDM cases only through
the progesterone use and investigated the effects of oral
natural progesterone and daily intramuscular natural
progesterone on 75-g OGTT values. Small patient
group receiving progesterone-derived medication and
the lack of healthy control group seem to be the limitations of our study.

Conclusion
In conclusion, our study shows that receiving intramuscular 17-OH progesterone caproate causes a significant
increase in 1-hour 75-g OGTT values compared to
other progesterone derivatives and not receiving progesterone. In the obstetric practice where progesterone use
increases gradually with the indication of preterm labor
prophylaxis, further wide prospective studies investigating the relationship between GDM and all progesterone-derived preparations are needed.
Conflicts of Interest: No conflicts declared.
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Round ligament varicosities mimicking inguinal
hernia in pregnancy: a case report
Esin Derin Çiçek, ‹smail Yard›mc›o¤lu
Department of Radiology, Fatih Sultan Mehmet Training and Research Hospital, Istanbul, Turkey

Abstract

Özet: Gebelikte inguinal herniyi taklit eden round
ligament varisleri: Olgu sunumu

Objective: Round ligament varicosity is a condition which can be
seen in patients who applied with the complaint of inguinal pain
and/or inguinal mass during pregnancy and can be clinically confused with inguinal hernia in particular. Since its differentiation
from other inguinal masses which may require surgical intervention
is important, we present the diagnostic information and postpartum
follow-up ultrasonographic findings of the case.

Amaç: Round ligament variközitesi, gebelik esnas›nda kas›k a¤r›s›
ve/veya kas›kta ﬂiﬂlik ﬂikayetiyle baﬂvuran hastalarda görülebilen ve
özellikle de klinik olarak inguinal f›t›klarla kar›ﬂt›r›labilecek bir
durumdur. Cerrahi gerektirebilen di¤er inguinal kitlelerden ayr›m›n›n önemli olmas› nedeniyle, olgunun tan› özelliklerini ve do¤um sonras› kontrol ultrasonografi bulgular›n› sunmaktay›z.

Case: We found venous vascular pattern after performing B-mode
superficial ultrasonography and Doppler ultrasonography on the
pregnant case, who applied with the complaint of painful inguinal
mass and referred to our clinic with the pre-diagnosis of inguinal
hernia, and we established the diagnosis of round ligament varicosity. Then, conservative approach was adapted and the pregnancy was
completed without any problem. The varicosities regressed spontaneously after the delivery and disappeared completely.
Conclusion: It is possible to establish the diagnosis of round ligament varicosity radiologically, and it is recommended to perform
ultrasonography and Doppler ultrasonography in pregnant cases
who apply with the complaint of inguinal mass.
Keywords: Round ligament, inguinal canal, varicosity.

Introduction
Inguinal masses during pregnancy are not frequent conditions that we observe, and it is first suspected to be
previously known or new inguinal hernia. Other differential diagnoses for inguinal mass lesions can be lymphadenopathy, cyst of the canal of Nuck, cystic lym-

Olgu: Kas›kta a¤r›l› ﬂiﬂlik ﬂikayeti ile baﬂvuran ve inguinal herni ön
tan›s› ile klini¤imize gönderilen 3. trimesterdeki gebe olguya yap›lan B-mod yüzeyel ultrasonografi ve Doppler ultrasonografi inceleme sonucunda, venöz vasküler patern tespit edildi ve round ligament varisi tan›s› kondu. Bunun üzerine olguya konservatif
yaklaﬂ›larak ve gebelik problemsiz olarak tamamland›. Varisler do¤um sonras›nda spontan olarak geriledi ve tamamen kayboldu.
Sonuç: Round ligament variközitesi tan›s›n› radyolojik olarak koymak mümkün olup inguinal ﬂiﬂlik ﬂikayeti ile gelen gebe olgularda
ultrasonografi ve Doppler ultrasonografi inceleme yap›lmas› önerilir.

Anahtar sözcükler: Round ligament, inguinal kanal, varis.

phangioma, mesothelial cyst, round ligament varicosities, pseudoaneurysm, lipoma, endometriosis or
abscess.[1] We present our case with round ligament varicosity (RLV), which is one of the significant reasons of
inguinal mass during pregnancy and reported in the literature rarely, in order to highlight that it can be easily
diagnosed radiologically.
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Round ligament varicosities mimicking inguinal hernia in pregnancy

Case Report
Thirty-one-year-old female patient, who was referred
to our clinic for ultrasonographic examination at 29
weeks of gestation with the clinical suspicion of
inguinal hernia, had a mass complaint which started
with inguinal pain at 27 week of gestation and
increased gradually. There were visible mass which was
about 1.5–2 cm on the right groin and a slight sensitivity with probe pressure in the case whose first pregnancy was terminated with twin abortion and other pregnancy was completed with a problem-free singleton
and who had no such complaints in her previous pregnancies.
In the superficial gray scale ultrasonography, a great
number of anechoic structures were seen which had
tubular and round shapes reaching up to 5.1 mm diameter on right inguinal area and which could be compressed with probe pressure (Fig. 1). In the colored
Doppler ultrasonographic examination, venous drainage
samples were collected and it was understood that they
were dilated venous vascular structures (Fig. 2). Inguinal
canal dilated to a diameter of 8.4 mm (Fig. 3). No other
mass lesion or herniated bowel loop was observed during
the examination.

Fig. 1. Multiple serpiginous lesions with anechoic view and tubular
and round shapes were found in gray scale ultrasonographic
examination.

Upon this diagnosis, the patient was taken to
untreated follow-up during her pregnancy. On secondmonth ultrasonographic examination after the delivery, it was seen that the varicosities were regressed
completely.

Discussion

Fig. 2. In Doppler ultrasonographic examination, it was seen that cystic lesions were filled with colors. Venous flow with low output was found in spectral samples.

Round ligament (ligamentum teres uteri), is the ligament that provides the uterine anteversion. Beside the
pregnancy, cardinal ligament supports the uterine angle.
Round ligament starts from the lateral side of uterine, passes through inguinal canal and ends on labium
majus.[2] RLV, on the other hand, stems from round
ligament veins and the inguinal canal which drains into
inferior epigastric vein.[2] Actual incidence of RLV is
unknown, because there is limited number of cases
reported in the literature. Although it is unavailable
during the first pregnancy, it may appear in the following pregnancies of multiparous cases.[1,2]
Round ligament varicosities are rarely seen at times
other than during pregnancy.[2] Pelvic veins dilate during pregnancy and they sometimes reach up to round

Fig. 3. Varicose veins reaching towards inguinal canal and dilatation
in the inguinal canal at this level are seen.

Volume 25 | Issue 2 | August 2017

83

Derin Çiçek E, Yard›mc›o¤lu ‹

ligament veins which pass through inguinal canal. The
pressure of growing uterine on pelvic veins and the
increase of cardiac output - venous return have an
influential function.[3–5] Also, progesterone receptors
are within the round ligament veins and increasing
progesterone level during pregnancy leads to the relaxation and dilatation of smooth muscles in these veins.[6]
In addition, inguinal hernia may also develop as a result
of increased intraabdominal pressure during pregnancy. Both entities appear at second trimester or at the
early phases of third trimester.[2]
When round ligament enters into inguinal canal, it
also brings along some periton and if this structure
encysts during maturation phase, the cyst of the canal of
Nuck, which engages in the differential diagnosis with
inguinal cystic masses, is formed.[7]
In our case, wider varicose structures become more
evident with Valsalva maneuver. Particularly, ambulatory examination or Valsalva maneuver has critical significance for not overlooking the diagnosis in mild
cases.
The treatment of round ligament varicosities is conservative, because it regresses spontaneously during
postpartum period.[8] The treatment of symptomatic
inguinal hernias can be surgical at second trimester.
Differential diagnosis is very important at this point.
When thrombosis develops as a complication, it may
mimic strangulated inguinal hernia. In our case, there
was no intraluminal echogenicity which made us suspect
thrombus.
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Conclusion
In order to avoid unnecessary operation, superficial tissue ultrasonography and Doppler ultrasonography are
recommended for pregnant cases who apply with the
complaint of inguinal mass. Ultrasonographic examination is not only important for diagnosis but also for
the follow-up in terms of the development of thrombosis or rupture.
Conflicts of Interest: No conflicts declared.
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Rusty pipe syndrome
Ersin Çintesun, Ayhan Gül, Serra Akar, Huriye Ezveci, Çetin Çelik
Department of Gynecology and Obstetrics, Faculty of Medicine, Selçuk University, Konya, Turkey

Abstract

Özet: Rusty pipe sendromu

Objective: Rusty pipe syndrome is a physiological condition which
can cause bilateral bloody discharge in lactating mothers. In this
report, we aim to present a case of rusty pipe syndrome in a woman
who delivered twin babies.

Amaç: Rusty pipe sendromu, emziren annelerde bilateral kanl› meme baﬂ› ak›nt›s›na neden olabilen fizyolojik bir durumdur. Bu yaz›da ikiz bebek do¤urmuﬂ bir hastada rusty pipe sendromu olgusunu sunmay› amaçlad›k.

Case: A 28-year-old primigravida patient delivered twin babies prematurely with a cesarean section in our hospital. Both infants were
admitted to the pediatric intensive care unit due to prematurity. The
mother was milking with breast pump at the first postoperative hour.
She had bilateral painless bloody milk discharge from the breasts.
Examination of the breasts did not reveal any tenderness, engorgement, mass lesion, cracks or fissures. The ultrasound scan did not
find any pathology such as breast mass or dilated ducts. Cytological
examination of the discharge was negative for neoplasm. She was
advised to continue milking by pump, and the bloody discharge
resolved spontaneously 7 days and did not recur. Thereafter, the
patient breastfed properly.

Olgu: Yirmi sekiz yaﬂ›ndaki 33 hafta primigravid ikiz gebe hastanemizde sezaryen ile erken do¤um yapt›. Her iki bebek prematüriteye
ba¤l› olarak yenido¤an yo¤un bak›m ünitesine yat›r›ld›. Anne ameliyat sonras› ilk saatinde pompayla süt sa¤maya baﬂlad›. Gö¤üslerden
bilateral ve a¤r›s›z kanl› süt ak›nt›s› oldu¤u gördü. Meme muayenesinde herhangi bir hassasiyet, ﬂiﬂme, kitle lezyonu, çatlak veya fissür
saptanmad›. Ultrasonografi sonucunda memede kitle, duktuslarda
dilatasyon gibi bir patoloji görülmedi. Ak›nt›n›n sitolojik incelemesinde neoplastik hücreler gözlenmedi. Anneye sütünü pompa ile
sa¤maya devam etmesi önerildi ve sonras›nda kanl› ak›nt› 7 gün içinde kendili¤inden geriledi ve tekrar etmedi. Hastan›n emzirmesinde
bir sorun gözlenmedi.

Conclusion: Rusty pipe syndrome is a benign physiologic condition
despite its dramatical symptoms, therefore awareness of medical
personnel dealing with lactating mothers is very important for proper management of this condition, and also to avoid unnecessary
investigations and to reduce anxiety in the mothers.

Sonuç: Rusty pipe sendromu dramatik semptomlar›na ra¤men iyi
huylu fizyolojik bir durumdur. Bu nedenle, bu durumun uygun ﬂekilde yönetilmesi, gereksiz araﬂt›rmalardan kaç›n›lmas› ve annelerde kayg›n›n azalt›lmas› bak›m›ndan laktasyondaki annelerle u¤raﬂan sa¤l›k personelinin bilinçlendirilmesi çok önemlidir.

Keywords: Rusty pipe syndrome, bloody discharge, lactating.

Anahtar sözcükler: Rusty pipe sendromu, kanl› ak›nt›, emzirme.

Introduction
Bloody discharge from nipples during lactation can
create anxiety in both mother and her doctors, but it is
usually harmless and self-limited condition. Bleeding
from nipples can be caused by various conditions such
as cracked nipples, mastitis, trauma, ductal papilloma
and physiological conditions. Rusty pipe syndrome is a
benign physiological condition which can also cause
bilateral bloody discharge in lactating mothers. It is

defined for those who have bloody nipple discharge
during the first days of lactation at first week.[1] In this
case report, we aim to present a case of rusty pipe syndrome in a woman who delivered twin babies.

Case Report
A 28-year-old primigravida with a 33-week twin pregnancy delivered with a cesarean section in our hospital.
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The babies’ weights were 1600 and 2060 g. Both
infants were admitted to the neonatal intensive care
unit due to prematurity. The mother was milking with
breast pump at the first postoperative hour. She had
bloody milk discharge from breasts (Fig. 1). The discharge was bilateral and painless. Examination of the
breasts did not reveal any tenderness, engorgement,
mass lesion, cracks or fissures. The ultrasound examination did not find any pathology such as breast mass
or dilated ducts. Cytological examination of the discharge was negative for neoplasm. She was advised to
continue milking by pump and the bloody discharge
resolved spontaneously 7 days and did not recur.
Breastfeeding was then started.

Fig. 1. Bloody milk in a storage bag.

Discussion
Rusty pipe syndrome is a breastfeeding condition that
the color of the breast milk looks pink, orange, brown,
or rust-colored, almost like the dirty water from an old
rusty pipe. The rusty color usually comes from a small
amount of blood that mixes with the colostrum or first
breast milk. This rusty colored milk usually appears during the first few days of breastfeeding, and this condition
is commonly seen at first pregnancy. Rusty pipe syndrome is a physiological condition, and it causes transient painless bloody discharge from breasts. It occurs
because of the increased vascularization of rapidly developing alveoli which have a delicate network of capillaries. These capillaries get traumatized easily and result in
bleeding from nipples. This delicate network may be
injured during pregnancy but commonly in early lactation.[2] Breastfeeding should not be discontinued but
encouraged. If baby tolerates bloody milk, breastfeeding
can be continued during this period. Bloody and serous
nipple discharge may also be a sign of serious illness.
This discharge is usually unilateral, localized to a single
duct, persistent, and spontaneous. It can be serous (clear
or yellow), sanguineous (bloody), or serosanguineous
(blood-tinged). The most common cause of pathologic
nipple discharge is ductal papilloma.[3,4] Malignancy is
found in 5 to 15 percent of cases of pathologic nipple
discharge.[5] Bloody nipple discharge during pregnancy
and lactation usually resolves within 3–7 days after deliv-
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ery, and there are no contraindications for breastfeeding. If discharge persists for more than a week, it should
be evaluated further.

Conclusion
Rusty pipe syndrome is a benign physiologic condition
although its dramatical symptoms, therefore awareness
of medical personnel dealing with lactating mothers is
important for proper management of this condition,
and also to avoid unnecessary investigations and to
reduce anxiety in the mothers.
Conflicts of Interest: No conflicts declared.
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HELLP syndrome complicated by hepatic rupture
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Abstract

Özet: Hepatik rüptür ile komplike olan HELLP
sendromu

Objective: Although spontaneous hepatic rupture associated with
HELLP (hemolysis, elevated liver enzymes, and low platelets) syndrome is rare, it is a life-threatening complication of pregnancy. The
cornerstone of prognosis for successful outcome is its prompt diagnosis.

Amaç: HELLP (hemoliz, yükselmiﬂ karaci¤er enzimleri ve düﬂük
trombosit) sendromu ile iliﬂkili spontan hepatik rüptür nadir görülse
de, gebeli¤in hayat› tehdit eden bir komplikasyondur. Baﬂar›l› bir sonuç için prognozun köﬂe taﬂ›, h›zl› tan› konulmas›d›r.

Case: We report a case of 34-year-old female at 29 weeks of gestation with spontaneous hepatic rupture caused by HELLP syndrome
as a presenting symptom of weakness without right upper quadrant
abdominal pain.

Olgu: Gebeli¤inin 29. haftas›ndaki 34 yaﬂ›nda kad›n hastada, sa¤
üst kadran a¤r›s› olmaks›z›n halsizlik semptomu olup HELLP sendromunun neden oldu¤u spontan hepatik rüptürü saptanan bir olgu sunuyoruz.

Conclusion: If there is a pregnant woman who is complaining of
weakness accompanying with hypotension, obstetrician should check
the patient for the presence of hepatic rupture. Hepatic rupture in
HELLP syndrome should be considered as a differential diagnosis in
pregnant patients with the complaint of weakness. It usually causes
sudden onset of abdominal pain and accompanying hypotension. But
as in this case, it may present without abdominal pain. An interdisciplinary surgical approach including supportive measures with the use
of temporary packing of the liver to control the bleeding can result in
successful outcome.

Sonuç: Hipotansiyona ba¤l› halsizlik ﬂikayetinde olan bir gebe
varsa, do¤um uzman› hastada hepatik rüptür olup olmad›¤›n› kontrol etmelidir. HELLP sendromundaki hepatik rüptür, halsizlikten ﬂikayet eden gebelerde ay›r›c› tan› olarak düﬂünülmelidir. Bu,
genellikle ani baﬂlang›çl› kar›n a¤r›s› ve buna eﬂlik eden hipotansiyona neden olur. Ancak bu olguda oldu¤u gibi, kar›n a¤r›s› olmadan da ortaya ç›kabilir. Kanamay› kontrol alt›na almak için karaci¤erin geçici tampon uygulamas› ile destekleyici önlemleri de içeren disiplinleraras› bir cerrahi yaklaﬂ›m baﬂar›l› sonuçlar sa¤layabilir.

Keywords: Atypical presentation, HELLP syndrome, hepatic
rupture.

Anahtar sözcükler: HELLP sendromu, s›rad›ﬂ› bulgu, hepatik
rüptür.

Introduction
Subcapsular liver hematoma has been reported in less
than 2% of pregnancies complicated by HELLP syndrome (hemolysis, elevated liver enzymes, and low
platelets).[1] Clinicians should be aware of this rare but
life-threatening complication with a presenting symptom
of right upper quadrant abdominal pain.[2,3] In this paper,

we report a patient with spontaneous hepatic rupture
without a history of sudden-onset upper abdominal pain.

Case Report
A 34-year-old woman, gravida 2, para 1, was admitted to
our emergency room at 29 weeks of gestation. She had
history of gestational diabetes in current pregnancy and
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mild preeclampsia in her previous pregnancy, and vaginal delivery at term. She denied any history of trauma.
When she admitted to the hospital, she was acutely ill
with a pale face developed within an hour. Her arterial
blood pressure was 50/35 mmHg with a pulse rate of
144 beats/min, and her body temperature was 36.4 °C.
The clinical examination on admission revealed no
abdominal pain, no tenderness or rigidity. Her laboratory findings revealed that white blood cell count (WBC)
was 16,010/mm3, hemoglobin was 12.3 g/dL, thrombocytes was 46,000/μL, aspartate aminotransferase (AST)
was 419 U/L, alanine aminotransferase (ALT) was 321
U/L, and lactate dehydrogenase (LDH) was 688 U/L.
Other laboratory values were unremarkable. On ultrasonography, the liver showed heterogeneous echogenicity, and a hyperechogenic material was noted in the perihepatic space, suggesting the possibility of perihepatic
hematoma and fetal heart beats could not be found. We
established the clinical diagnosis for suspected hemorrhage or rupture of liver with a circulatory collapse.
Therefore, emergency cesarean section was performed.
On opening the peritoneum, we encountered a massive intraperitoneal hemorrhage from a large ruptured
subcapsular hepatic hematoma (Fig. 1). The color of the
amniotic fluid was clear. After performing the quick
delivery of the fetus with no life sign, uterine incision
was promptly closed and, we examined solid abdominal
organs as a potential source of bleeding. At the same
time, general surgery was called for an intraoperative
consultation. Due to the actively bleeding large liver
hematoma, direct pressurization was applied for five
minutes with cotton gauze tampons to the perihepatic
region after the aspiration of free blood from peritoneal
cavity. The operation was terminated when the evident
bleeding stopped. The patient received intravenous fluid
resuscitation with two units of packed red blood cells,
three units of fresh frozen plasma, and was admitted to
the intensive care unit for additional support.
Postoperatively, the blood pressure increased to
170/115 mmHg. Postoperative intravenous magnesium
sulfate was given to the patient for eclampsia prophylaxis. On the first postoperative day, WBC was 9310/mm3,
hemoglobin was 7.8 g/dL, thrombocytes was 87,000/
μL, serum creatinine was 0.47 mg/dL, serum AST level
was 411 U/L, serum ALT level was 373 U/L, and LDH
was 493 U/L. Urine output was adequate. By the 7th
postoperative day, ALT and AST levels declined to 49
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Fig. 1. Appearance of hepatic rupture before packing applied. The
white arrows show the hepatic rupture.

and 25 U/L, respectively. It was confirmed by clinical
signs and serial ultrasound examinations that the patient
had no other complications and no evidence of further
intra-abdominal bleeding. She was transferred from
intensive care unit to normal service floor on postoperative 5th day and discharged from the hospital on the
23rd postoperative day with scheduled outpatient follow-up.

Discussion
The clinician should keep in mind the spontaneous
hepatic rupture as a rare complication of HELLP,
which results in fetal and maternal mortality. The incidence of this complication is estimated to be about 1
case in 45,000–220,000 births.[4,5] Hepatic rupture associated with pregnancy is accompanied by preeclampsia
in 80% of the cases.[6] Rupture of hepatic hematoma
should be suspected in HELLP syndrome in the presence of sudden hypotension, tachycardia, abdominal
pain and pain on the right shoulder.[7] Haram et al.
reviewed the complications of HELLP syndrome, and
reported that symptoms of spontaneous rupture of
subcapsular liver hematoma are sudden-onset severe
pain in the epigastric and right upper abdominal quadrant radiating to the back, right shoulder pain, anemia
and hypotension.[2] Mascarenhas et al. reported a series
of five pregnant women with spontaneous hepatic rup-

HELLP syndrome complicated by hepatic rupture

ture, and found that pregnant women with HELLP
syndrome are more prone to hepatic rupture, but it can
also occur with other liver pathology such as hepatic
adenomas, primary and secondary malignancies and
hemangiomas. In their case reports, all patients had
history of sudden-onset upper abdominal pain.[3] It
should not be forgotten that although hepatic rupture
with pregnancy is accompanying with severe abdominal pain, it is possible to present without pain complaint as in our case.
Although there is still not an agreement on the best
approach to treat hepatic rupture, in any case, when it is
suspected of hepatic rupture, exploratory laparotomy
should be performed.[8] Hepatic packing has the lowest
mortality (25–30%) and that is why it is used as a first
option surgical treatment. Other treatment options,
such as hepatic lobectomy, hepatic artery ligation, and
hepatic embolization, have high mortality of 75%, 40%,
and 35%, respectively, can be used if packing does not
work.[8]

Conclusion
Consequently, early surgical intervention plays a crucial
role in HELLP with hepatic rupture. Furthermore, we
indicate that hepatic rupture in pregnancy requires a
multidisciplinary teamwork including supportive measures with the use of temporary packing of the liver to
control the bleeding to obtain a successful outcome.
Additionally, it should be realized that, pregnant women

with complaints of weakness accompanying with
hypotension may be considered to have HELLP syndrome with hepatic rupture even if there is no abdominal pain.
Conflicts of Interest: No conflicts declared.
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