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journal.pone.0011846.
— Book: Jones KL. Practical perinatology. New York: Springer; 1990. p.
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The analysis of amniocentesis results of pregnants
who are at 16-22 weeks of gestation and undergone
genetic amniocentesis
Alev Timur1, ‹brahim Uyar2, ‹brahim Gülhan2, Nagehan Tan Saz2, Alper ‹leri2, Mehmet Özeren2
1
Gynecology & Obstetrics Clinic, Private Sada Hospital, ‹zmir, Turkey
Ege Maternity Ward, Tepecik Training and Research Hospital, ‹zmir, Turkey

2

Abstract

Genetik amniyosentez yap›lan 16-22 haftal›k
gebelerin amniyosentez sonuçlar›n›n
de¤erlendirilmesi

Objective: It is aimed to evaluate the chromosome analysis results of
cases who undergone genetic amniocentesis for prenatal diagnosis.

Amaç: Prenatal tan› amaçl› genetik amniyosentez yap›lan olgular›n kromozom analizi sonuçlar›n› de¤erlendirmek.

Methods: Amniocentesis indications, culture successes, karyotype
results, screening ultrasounds and gestational prognoses of 311
amniocentesis cases referred to our perinatology clinic between
November 2010 and April 2011 were evaluated retrospectively.
Statistical analysis of the data was carried out by Predictive
Analytics Software (PASW) package program.

Yöntem: Kas›m 2010 - Nisan 2011 tarihleri aras›nda perinatoloji
servisimizde yap›lan 311 amniyosentez olgusunun amniyosentez
endikasyonlar›, kültür baﬂar›lar›, karyotip sonuçlar› ile tarama ultrasonlar› ve gebelik prognozlar› retrospektif olarak de¤erlendirildi. Verilerin istatistiksel analizi Predictive Analytics Software
(PASW) paket program› ile yap›ld›.

Results: The mean age and gestational week of the cases who had
amniocentesis procedure were found to be 32.72±7.49 and
17.98±6.56, respectively. The mean pregnancy number was
2.46±1.45, the mean delivery number was 1.32±1.21, the mean
delivery week was 38.24±1.32, and the mean newborn weight was
3131±113 g. Chromosomal anomaly rate was found as 5.8%, while
fetal loss rate was 0.9%. It was found that the most frequent amniocentesis indication was the risk increase at triple test (29.9%). Cell
culture was successful in all 311 cases, except two cases (99.3%).

Bulgular: Amniyosentez iﬂleminin yap›ld›¤› olgularda ortalama
yaﬂ ve gebelik haftas› s›ras›yla 32.72±7.49 ve 17.98±6.56 olarak bulundu. Ortalama gebelik say›s› 2.46±1.45, ortalama do¤um say›s›
1.32±1.21, ortalama do¤um haftas› 38.24±1.32 ve ortalama bebek
a¤›rl›¤› ise 3131±113 gram olarak tespit edildi. Kromozom anomalisi oran› %5.8 bulundu. Fetal kay›p oran› %0.9 olarak saptand›.
En s›k amniyosentez endikasyonu üçlü testte risk art›ﬂ› olarak tespit edildi (%29.9). Üç yüz onbir olgudan ikisi d›ﬂ›nda hücre kültürü baﬂar›l› oldu (%99.3).

Conclusion: In this study, chromosomal anomaly rate was found
as 5.8%. In our study, the increased risk at triple test was found as
the most frequent amniocentesis indication.

Sonuç: Bu çal›ﬂmada kromozom anomalisi oran› %5.8 olarak bulunmuﬂtur. Çal›ﬂmam›zda üçlü testte artm›ﬂ risk, en s›k amniyosentez endikasyonu olarak tespit edilmiﬂtir.

Key words: Amniocentesis, prenatal diagnosis, karyotype.

Anahtar sözcükler: Amniyosentez, prenatal tan›, karyotip.

Introduction
Amniocentesis based on the examination of amniotic
cells has been a significant invasive technique in prenatal diagnosis. It was first performed in 1950s for gender
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determination.[1] Steele and Breg started karyotype
determination in a classic way by culturing the cells
blended into amniotic fluid from fetal skin and urinary
system.[2] Today, their major practice indications are
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abnormality in the screening tests applied for trisomies, advanced maternal age, structural anomalies at
ultrasonography, delivery with chromosomal anomaly
and chromosomal translocations known in one of
spouses.
Amniocentesis is conventionally applied between
16 and 20 weeks of gestational for karyotype determination. At this period, the rate of living cells to the
non-living cells in the amniotic fluid is higher compared to late (>20) weeks of gestation.[3] While there
are studies reporting high fetal loss rates when applied
at early weeks of gestation, there are also studies
reporting that fetal loss for the procedure is increased
when applied after 18 weeks of gestation.[4,5]
Markers detected in ultrasonographic examinations
such as nuchal translucency, echogenic intestine, short
femur, pyelectasis, lack of nasal bone, choroid plexus
csyt, and echogenic intracardiac focus are associated
with Down syndrome and other aneuploidies.[6]
Prenatal screening tests conducted for Down syndrome diagnosis are more significant than the second
trimester
ultrasonographic
screening
tests.
Amniocentesis requirement increases when ultrasonographic markers are detected when screening more
chromosomal anomalies in structural abnormalities,
and therefore this procedure increases abortus rate
even a little.
Our aim in this study is to evaluate genetic amniocentesis results, screening ultrasound and gestational
prognoses of 16-22 weeks pregnant cases who were followed up at our clinic, and undergone genetic amniocentesis.

Methods
Patients who referred to our perinatology clinic
between November 2010 and April 2011 and undergone amniocentesis were included to the study. As
inclusion criteria, patients who were between 16 and
22 weeks of gestation, found to have risk increase in the
first or second trimester Down syndrome screening
tests, or undergone amniocentesis for diagnosis purpose since they were 35 years old or above were chosen
for the study (cut off value was determined as 1/270 for
double and triple tests).[7] The amniocentesis results of
the cases chosen for the study were retrospectively
scanned for prenatal diagnosis.
At our hospital, genetic consultancy is provided to
cases who are suggested amniocentesis. Before the pro-
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cedure, informed consent forms were received from
the couples who accept the intervention.
Before amniocentesis, each fetus is examined by
USG in detail and the location of placenta, amount of
amniotic fluid and procedure location are determined.
Completed 35th age was accepted as advanced maternal
age. It was expressed to cases who received or did not
receive genetic consultancy that risk calculation might
be performed by non-invasive methods (triple test,
detailed USG). Cut off value as increased risk at triple
was determined as 1/270; however, risk calculation was
done amniocentesis option was offered to cases in
which chromosomal anomaly markers were detected by
ultrasonography among risky cases below 1/270.
All cases were called for control according to their
karyotype result, and fetal losses after intervention, and
delivery time and type, newborn findings and neonatal
prognosis in cases followed up from post-procedure up
to delivery were recorded.
Amniocentesis procedures of the cases included to
our study were carried out between 16 and 22 weeks of
gestation. Skin cleaning was done by povidone-iodine,
and disposable 2, 5 or 10 ml injectors and 9 cm 20 or
22 G spinal needles were used for puncture and aspiration. Interventions are done by free hand technique
with the help of USG. Incoming fluid is aspirated by
applying slight negative pressure and amniotic fluid is
collected as 1 ml per gestational week. For cases with
Rh incompatibility risk, 300 μg anti-D IgG and postprocedure oral antibiotic and paracetamol are prescribed.
Collected fluids were sent to a private laboratory
for analysis. Giemsa banding technique was used for
evaluation after amniotic fluid culture. 20-50
metaphase plates which were accepted sufficient for
each case were analyzed for numerical and structural
abnormalities in chromosomes. Mean cell culture period was 14-20 days and the results were obtained averagely in 21 days.
Statistical analysis of the data was carried out by
Predictive Analytics Software (PASW) package program. Definitive statistics were expressed as
mean±standard deviation for continuous data, and as
observation number and percentage (%) for categorical
data. Significance levels and 95% confidence intervals
for risk factors were calculated by chi-square test. P
values less than 0.05 were accepted as statistically significant.

The analysis of amniocentesis results of pregnants who are at 16-22 weeks of gestation and undergone genetic amniocentesis

Results
Mean age and gestational week in cases who had
amniocentesis procedure were 32.72±7.49 and
17.98±6.56, respectively. The mean pregnancy number
was 2.46±1.45, the mean delivery number was
1.32±1.21, the mean delivery week was 38.24±1.32, and
the mean newborn weight was 3131±113 g (Table 1).
Chromosomal anomaly rate was found as 5.8%
(18/309) according to amniotic culture results, and
detailed distribution was given in Tables 2 and 3.
Except cases found to have anomalies, stable translocation was found in 2 cases [t (7,22)(p11,2; q11,2), t
(2,10)(q31; q22)], and variant of normal was found in 6
cases [46 inv (9)(p11q12)]. In 291 of the pregnants
(94.2%) fetal karyotype was found to be normal/variant of normal/stable translocation. The distribution of
cytogenetic results obtained in the karyotyping according to amniocentesis indications are given in Table 3.
In our amniocentesis series, the success rate of
achieving cell culture was 99.7% (309/311), and culture failure rate was 0.3% (2/311). The amniocentesis
indication in two cases without any culture reproduction was risk increase in double test for one case, and
anencephaly detection in anomaly USG screening for
the other case. Pregnancy of the case found to have
anencephaly was terminated at 20 weeks. Other case
delivered a healthy baby (3250 g) at 38 weeks.
Table 1. Demographic data of the cases who undergone amniocentesis.
Ortalama (±SD)
Age

32.72±7.49

Pregnancy number

2.46±1.45

Delivery number

1.32±1.21

Gestational weeks at delivery

38.24±1.32

Birth weight (gram)

3131±113

Table 2. Karyotype results.
Karyotype
Normal

Case number

Percentage (%)

291

94.2%

Trisomy 21

8

2.5%

Trisomy 18

3

0.9%

Turner syndrome

2

0.6%

69XXX

2

0.6%

3

0.9%

309

100

Unstable karyotype
Total

In the distribution of cases according to their
amniocentesis indications, advanced maternal age was
the biggest group with 152 cases (48.8%). However, 50
of these cases had triple test and 26 of them had double test, and their test results became compatible with
increased biochemical risk except age risk.
Amniocentesis was carried out in 76 cases (25.1%) only
for advanced maternal age. Also, increased risk at triple
test was found in 93 cases (29.9%) who were not at an
advanced maternal age, fetal anomaly at USG was
found in 37 cases (11.8%), and increased risk at double
test was found in 24 cases (8.3%). Anomalies detected
by ultrasonography were central nervous system anomalies in particular, cardiac anomalies, pelviectasis, cystic hygroma, hydrops fetalis, hyperechogenic intestine,
choroid plexus cyst, and omphalocele. Beside these
anomalies, two cases had baby with trisomy 21 history
and one case had baby with trisomy 18 history. In these
conditions, risk increase at triple test was the most frequent amniocentesis indication with 143 cases (93+50).
Pregnancy was terminated in 30 cases (9.6%) out of
311 amniocentesis cases. While the termination reason
was chromosomal anomaly in 15 cases out of 30 cases,
it was fetal anomalies found at US against normal karyotype in other 15 cases. The termination indications in
15 cases with normal karyotype and 2 cases with stable
translocation and addition were central nervous system
anomaly in 10 cases, cardiac anomaly in 2 cases,
hydrops fetalis in 2 cases and multiple anomaly in one
case. Anomalies found in 15 cases of whom pregnancies were terminated due to chromosomal anomaly
were trisomy 21 in 8 cases, trisomy 18 in 3 cases,
Turner syndrome in 2 cases, del(9)(p24) unstable
translocation in 1 case and 69XXX karyotype in one
case. One case who had triploid did not accept termination. Three out of four cases with stable translocation and addition received genetic consultancy and
delivered healthy babies at term by cesarean section.
Abortus was seen in five cases and in utero mort
fetalis in two cases among patients who had amniocentesis. While the reason for performing amniocentesis
on one case that had normal fetal karyotype result was
‘advanced maternal age’ and abnormal USG, it was
abnormal USG findings for four cases. In other two
cases, chromosomal anomaly was found according to
amniocentesis results. Abortus occurred within 30 days
in four cases that had normal fetal karyotype result and
undergone amniocentesis due to abnormal USG indiVolume 21 | Issue 3 | December 2013
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Table 3. The distribution of cytogenetic results obtained in the karyotyping according to amniocentesis indications.
Delivery with
chromosom al anomaly
(n=3)

Advanced
maternal age
(n=76)

Fetal
anomaly at USG
(n=37)

Increased
risk at triple test
(n=143)

Increased risk
at double test
(n=50)

NT
increase
(n=1)

No reproduction (n=2

–

–

1

-

1

–

Normal karyotype (n=283)

3

72

29

133

45

1

Trisomy 21 (n=8)

–

–

2

4

2

–

Trisomy 18 (n=3)

–

1

1

–

1

–

45X (Turner syndrome) (n=2)

–

–

2

–

–

–

69XXX (n=2)
add (15)(p13),
add (21)(p13),
del (9)(p24)
[unstable karyotype] (n=3)

–

–

1

1

–

–

t(7,22) (p11,2;q11,2),
t(2,10) (q31;q22)
[stable translocation] (n=2)

–

1

–

1

–

–

46inv (9) (p11q12)
[normal variant] (n=6)

–

3

–

2

1

–

cation. The amniocentesis indication was abnormal
USG findings in another case who had abortion within one week after the procedure and found to have
69XXX.
Early fetal loss rate associated with amniocentesis
due to the loss of 3 fetuses with normal fetal karyotype
and no anomaly in the first 30 days after the procedure
was found as 0.9%.

Discussion
Amniocentesis which is the oldest prenatal diagnosis
method is mostly performed at 16-18 weeks of gestation
for genetic diagnosis purposes. The procedure indications are advanced maternal age in particular, increased
risk at triple test, child history with chromosomal anomaly, or fetal anomaly detection at USG.

Early membrane rupture was observed in two cases
(0.6%) and preterm labor in one case (0.3%) within the
amniocentesis group.

In our study, it was found that the most frequent
intervention reason alone is increased risk at triple test
with 93 (29.9%) cases, and advanced maternal age was
the second one with 76 (25.1%) risk. Sjögren et al. found
that the most frequent reason among amniocentesis
cases was advanced maternal age with 57% of the cases.[8]
This rate is 87% in the study of Milewczyk et al.[9] In the
study of Bal et al., they found the rate of maternal age as
51%.[10] In various amniocentesis studies published in
Turkey, advanced maternal age is reported as the most
frequent intervention reason.[11-13]

Abnormal karyotype was detected in 9 (19.5%)
patients out of 46 patients who were found to have
anomaly in ultrasonography. Only one (1.1%) case out
of 89 cases, who found to have normal results in fetal
anomaly USG, had abnormal karyotype. Accordingly,
there was statistically significant relationship between
having fetal anomaly in USG and having abnormal
karyotype in amniocentesis (p=0.015).

In our amniocentesis series, chromosomal anomaly
was found in 18 (5.8%) cases. This rate was found
between 3.3% and 4.5% in other series published in
Turkey.[11-14] Baﬂaran et al. found chromosomal anomaly
rate in 11 cases (3.5%) out of 301 cases.[14] While Sjögren
et al. reported this rate as 2.5% in their study performed
on 211 cases,[8] Milewczyk et al. found the rate as 5.4%.[9]
We found chromosomal anomaly in 3 (3.84%) cases out

In utero mort fetalis developed 6 weeks later (24
weeks) in one case who had normal fetal karyotype
result and undergone amniocentesis due to advanced
maternal age indication. It was seen 5 weeks after the
procedure (22 weeks) in another case who found to
have trisomy 18 and undergone amniocentesis due to
advanced maternal age.
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of 76 cases who undergone amniocentesis due to
advanced maternal age. They were trisomy 18,
t(7,22)(p11,2;q11,2), and add(15)(p13). Sjögren et al.
reported this rate 2.2% for cases above 35 years old and
as 5.3% for cases above 40 years old.[8] Nagel et al. found
this rate as 4.7% for cases at 36 years old and above, and
terminated 70.8% of pregnancies.[15] In the studies performed in Turkey, chromosomal anomaly rates were
found between 1.2% and 13.3% in cases who undergone
amniocentesis due to advanced maternal age indication.[10,13,16]
In our study, chromosomal anomaly was found in 6
(4.2%) out of 143 cases who undergone amniocentesis
due to increased risk at triple test (≥1/270) Qi et al.,[7]
reported in their multi-centered study that they found
chromosomal anomaly in 22 (3%) cases out of 727 who
had amniocentesis by considering cut-off value as
≥1/270. Four of detected chromosomal anomaly cases
were trisomy 21, 1 case was 69XXX, 1 case was
d(21)(p13), and 1 case was t(2,10)(q31;q22).
Yüce et al. found chromosomal anomaly rate as 3.7%
in cases who undergone amniocentesis due to increased
risk at triple test.[13] Wenstrom et al. detected 15 (2.9%)
fetal karyotype anomalies in 516 cases who had triple
test risk.[17] Bal et al. reported chromosomal anomaly rate
as 3.9% in cases who had high risk for chromosomal
anomaly at triple test.[10]
We found chromosomal anomaly in 3 (6%) cases out
of 50 cases who undergone amniocenteses due to high
risk at double test. Of detected chromosomal anomalies,
2 cases had trisomy 21 and 1 case had trisomy 18. The
relationship between double test and amniocentesis is
stronger than the relationship between triple test and
amniocentesis. Today, double test is preferred more frequently as anomaly screening. Triple test is used most
likely to screen the risk increase of spina bifida.
There are prominent differences among chromosomal anomaly detection rates in the amniocentesis series
performed due to the detection of fetal anomaly at USG.
This rate is reported between 4% and 27.1% in various
series.[13,18-20] Stoll et al. found chromosomal anomaly at
8.9% after amniocentesis performed on 119 cases who
had fetal USG anomaly.[20] Rizzo et al. reported chromosomal anomaly in 16.8% of 173 fetuses who found to
have fetal anomaly at ultrasonography.[18] Hsieh et al.
reported this rate as 20.27% in 148 cases with fetal USG
anomaly.[21] In our case, we found chromosomal anomaly
in 4 (10.8) cases among 37 cases who undergone amniocentesis due to fetal anomaly detection at USG. By these

data, the possibility to detect chromosomal anomaly at
amniocentesis increases in the presence of fetal anomaly
(rather than maternal age and triple test). At experienced
hands, fetal loss rates due to amniocentesis is not higher
than 0.5-1%. While Eddlemann et al. found fetal loss
rate as 0.15% in their series consisting of 1605 cases,[22]
Armstrong et al. reported fetal loss rate as 0.2% in their
series consisting of 28.163 cases.[23] Fetal loss rate in
Lockwood’s amniocentesis series consisting of 1375
cases is 0.40%.[21] Anderson et al. found this rate as
0.80% in their series consisting of 1200 cases.[24] Eydoux
et al. found fetal loss rate 1.3%.[25] In Turkey, fetal loss
rates were found to be between 0.6% and 3.3%.[10,11,14]
In our amniocentesis series, fetal loss occurred in 3
out of 311 cases within 30 days. Our loss rate is 0.9%,
and it is consistent with the results reported in the literature. The patient should be informed in detail about
the risks before the amniocentesis procedure. Informing
patient about this matter is significant in terms of judicial and medical problems.
Cytogenetic analysis of amniotic cells indicates fetal
genotype with accuracy level reaching 99%. According
to our amniocentesis results, fetal cell reproduction was
not occurred only 2 cases and culture success was found
as 99.3%. Lack of culture reproduction of these cases was
affiliated with the contamination by related laboratory.
Similarly, culture success was found 98% by Güven et al.
who sent amniotic fluids to an external center.[26] In the
series published in 2006 by Müngen et al. and consisted
of 2068 cases, culture success was reported 98.2%.[27]
Tabor et al. found mosaicism 0.1% which is a significant
problem in chromosomal analyses.[28] In such a case, cordocentesis is suggested instead of re-performance of
amniocentesis. No mosaicism was found in our study.
In amniocentesis group, early membrane rupture
was found in 2 cases (0.6%) and preterm labor was found
in one case (0.3%). Early membrane rupture was reported 1-1.2% after amniocentesis in the study performed
by Phubong et al.[29] In the study performed by Borrelli
et al., preterm labor was reported in 6% of 1416 cases.[30]

Conclusion
Consequently, we found chromosomal anomaly rate
5.8% and fetal loss rate 0.9% in our study. Increased
risk at triple test and advanced maternal age are the
most frequent indications of amniocentesis.
Conflicts of Interest: No conflicts declared.
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Comparison of the use of dinoprostone and oxytocin
for induction in cases with Bishop score of ≤4
Özlem Yörük, Ayﬂegül Öksüzo¤lu, Yaprak Engin Üstün, Ayla Aktulay, Elif Gül Yapar Eyi, Salim Erkaya
Zekai Tahir Burak Maternal Health Training and Research Hospital, Ankara, Turkey

Abstract

Bishop skoru 4 ve alt›nda olan gebelerde do¤um
indüksiyonunda dinoproston ve oksitosin
kullan›lmas›n›n karﬂ›laﬂt›r›lmas›

Objective: The aim of this study is to compare the efficiency, reliability, and maternal and perinatal complications of dinoprostone
and oxytocin for induction of labor, both separately and together,
in women with a Bishop score of ≤4.

Amaç: Çal›ﬂmam›z›n amac› term veya günaﬂ›m› gebeliklerde serviksi olgunlaﬂt›rma ve do¤um eylemi indüksiyonunda s›k kullan›lan ajanlardan dinoproston ve oksitosin kullan›mlar›n›n ayr› ayr› ve
birlikte kullan›mlar›n›n etkinli¤ini, güvenirlili¤ini, maternal ve perinatal komplikasyonlar›n› karﬂ›laﬂt›rmakt›r.

Methods: A total of 279 primigravida patients, diagnosed with
oligohydramnios and prolonged pregnancy, over 37 weeks of gestation with a Bishop score of ≤4 and had been admitted to our hospital’s delivery unit for labor induction between January and April
2013 were divided into three groups. Thirty-four patients who were
administered intravaginal dinoprostone formed the 1st group. The
2nd group consisted of 204 patients who were administered intravenous oxytocin. The 41 patients in the 3rd group were initially
administered dinoprostone and subsequently oxytocin. Age, body
mass index (BMI), the duration of the latent and active phases of
labor, presence of meconium, and changes in the NST were recorded for each pregnant woman. Delivery method, birth weight and
gender of the neonates were also recorded. Indications for caesarean
section and maternal and neonatal complications were investigated.
Results: When these three groups were compared, no difference was
found in terms of age, gravida, parity, BMI and duration of pregnancy. However; comparison of the 3 groups for latent and active phases
indicated that the active phase to be significantly shorter in the
patients administered dinoprostone (p=0.001). When compared for
the caesarean section ratios, 1st and 3rd groups were found to have
higher ratios than the 2nd group (p=0.000). No difference was noted
among the 3 groups in terms of maternal and perinatal outcomes.
Conclusion: Although dinoprostone increases caesarean section
ratio, it decreases the active phase of labor and does not affect
maternal and fetal morbidity. The labor induction method to be
chosen may change depending on the patient and option of the
physician doing the evaluation.
Key words: Dinoprostone, labor induction, oxytocin.
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Yöntem: Hastanemiz do¤um ünitesinde 2013 Ocak-Nisan aylar›nda oligohidroamnios ve günaﬂ›m› gebelik tan›lar›yla do¤um indüksiyonu için yat›r›lm›ﬂ 37 gebelik haftas› üzerinde, Bishop skoru ≤4 olan primigravid 279 hasta 3 gruba ayr›ld›. ‹ntravajinal dinoproston uygulanan 34 hasta grup 1’i, intravenöz oksitosin uygulanan 204 hasta grup 2’yi oluﬂturdu. Grup 3’ü oluﬂturan 41 hastaya ise önce dinoproston, takibinde ise oksitosin uyguland›. Gebelerin yaﬂ›, vücut kitle indeksleri (VK‹), do¤um eyleminin latent ve
aktif fazlar›n›n süresi, mekonyum varl›¤›, NST de¤iﬂiklikleri kay›t
edildi. Olgular›n do¤um ﬂekilleri, bebeklerin do¤um kilosu ve cinsiyetleri not edildi. Sezaryen endikasyonlar› ile anneye ve yenido¤ana ait komplikasyonlar araﬂt›r›ld›.
Bulgular: Bu üç grup karﬂ›laﬂt›r›ld›¤›nda aralar›nda yaﬂ, VK‹ ve
gebelik süresi aç›s›ndan fark bulunamad›. Ancak 3 grup latent süre ve aktif süre aç›s›ndan karﬂ›laﬂt›r›ld›¤›nda dinoproston uygulanan hastalarda aktif sürenin anlaml› olarak daha k›sa oldu¤unu
bulduk (p=0.001). Bu üç grup sezaryen oran› aç›s›ndan karﬂ›laﬂt›r›ld›¤›nda grup 1 ve 3’de grup 2’ye göre anlaml› olarak daha fazla
sezaryen uyguland›¤› görüldü (p=0.000). Maternal ve perinatal sonuçlar aç›s›ndan 3 grup aras›nda fark bulunmad›.
Sonuç: Sonuç olarak dinoproston sezaryen oranlar›n› art›rmas›na
ra¤men do¤umun aktif dönemini k›saltmakta, maternal ve fetal
morbiditeyi etkilememektedir. Do¤um indüksiyonu için kullan›lacak yöntemin seçimi, hastaya ve de¤erlendirmeyi yapacak olan hekimin tercihine göre de¤iﬂebilir.
Anahtar sözcükler: Dinoproston, eylem indüksiyonu, oksitosin.
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Introduction
The induction of labor is to initiate regular uterine
contractions mechanically or by pharmacological
methods in order to provide labor following the progressive cervical dilatation before spontaneous labor
begins.[1] The induction of labor is suggested for cases
where maintaining pregnancy poses risk for mother or
fetus. Approximately 20-30% of all pregnant women
are induced.[2,3]
Although oxytocin is a safe and effective inducer of
uterine contractions during the induction of labor, it
has less or no effect on cervical maturity. In cases
where cervix is not appropriate, it is generally hard or
takes long to induce labor, and the rates of attempted
labor and caesarean labor increase. Prostaglandin
preparations are used to prepare cervix which is not
appropriate for induction. Recently, dinoprostone
which is applied vaginally and provides regular lowdose and controlled prostaglandin E2 release is frequently used for labor induction. This new design also
has a retraction system, so it can be easily and quickly
retracted at the end of 12 hours of dosing or in the
beginning of active labor.
Since the use of prostaglandin E1 (misoprostol) for
labor induction is not approved in our country by the
regulations of Turkish Drug and Medical Device
Institution of the Ministry of Health, we planned a
study in order to compare the use of dinoprostone and
oxytocin, which we assumed economic, on patients
with Bishop score of ≤4.

Methods
The patient files of 279 primigravida patients, diagnosed with oligohydramnios and prolonged pregnancy,
over 37 weeks of gestation with a Bishop score of ≤4
and had been admitted to our hospital’s delivery unit
for labor induction between January and April 2013
were examined retrospectively.
After uterine was separated into 4 quadrants by
Phelan technique,[4] pockets with amniotic fluid were
measured on vertical plane, and their total amount was
recorded as amniotic fluid index (AFI). It was considered as oligohydramnios when obtained total value was
below 5 cm. Since the oligohydramnios is associated
with bad perinatal outcomes, labor induction is initiated in many pregnancies which are at or near term.
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Pregnancies which were 41 weeks and 4 days and
above were considered as prolonged pregnancy according to our clinical protocols.
The patients were divided into 3 groups. In the first
group consisting of 34 pregnants, 10 mg dinoprostone
(Propess® ovule, Vitalis, Ankara, Turkey) was placed
into posterior vaginal fornix and their labors were followed up. Propess ovule was kept in the freezer
between -10°C and -20°C as stated in the prospectus,
and applied by taking out of the freezer just before the
application. After applied, they were treated as medical
waste. Low-dose oxytocin protocol was applied to 204
pregnants constituting the second group (Synpitan®,
Deva, ‹stanbul, Turkey). Synpitan ampule was kept in
the room temperature below 25°C. The third group
included 41 patients who were initially applied dinoprostone but could not get into active labor at least 12
hours because of displacement of dinoprostone and
oxytocin induction was started.
High risky pregnants (diabetes mellitus, hypertension, multiple pregnancy, intrauterine growth retardation etc.) and cases with early membrane rupture and
fetal anomaly were excluded from the study.
The weeks of the gestation were recorded.
Gestational ages of patients who could not remember
the date of last menstrual period were determined
according to first trimester or early second trimester
ultrasonography. Ages and body mass indexes (BMI) of
the pregnants were recorded.
The duration of the latent and active phases of
labor, presence of meconium, and changes in the NST
were recorded for each pregnant woman.
Dinoprostone was placed into ovule posterior
fornix horizontally. The presence of contractions with
frequent intervals less than two minutes and lasting
more than 90 seconds was considered as hyperstimulation and dinoprostone vaginal ovule was removed and
the pregnant was turned to her left side, oxygen was
applied with 500 ml crystalloid solution infusion and
nasal cannula or mask.[5]
As intravenous infusion, oxytocin (Synpitan®, Deva)
was started at 2 mU/min as 5 units of intravenous within 500 cc 5% dextrose and it was increased 2 mU/min
every 20 minutes until it reached 36 mU/min. Total
induction duration was recorded.
The duration until cervix effacement was 70% and
dilatation was 4 cm was deemed as the latent phase of
the delivery while the duration until cervix effacement
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displaying normal distribution among 3 groups was
analyzed by one-way analysis of variance. Paired comparisons afterwards were done by Tukey test. The difference of variables not displaying normal distribution
among 2 groups was analyzed by Mann-Whitney U
test while it was analyzed for 3 groups by KruskalWallis test, and then paired comparisons were done by
Dunn test. The data was expressed as mean±standard
deviation or median (minimum-maximum). The correlation among qualitative variables was analyzed by
Pearson chi-square test and Fisher exact test. The
analyses were carried out by SPSS for Windows 20.0
(SPSS Inc., Chicago, IL, USA). p<0.05 was considered
as the statistical significance limit.

and dilatation were both full was deemed as the active
phase of the delivery; and both durations were recorded.
The patients were monitored during labor. In NST
evaluation, fetal heart rate acceleration at least for 15
seconds and 15 beat/min in 20 minutes was considered
as reactive, while decreases at least for 15 seconds and
15 beats were considered as deceleration, and nonpresence of these accelerations and decelerations were
considered as non-reactive.[5] NST was carried out by
Philips 50A or Corometrics model 170 monitors by
using external ultrasonographic transducer. AFI was
measured by using Mindray M5 3.5 MHz linear probe.
Delivery types, birth weights and genders of
neonates were recorded. Caesarean indications and
maternal and fetal complications were screened.
Bleeding after delivery or caesarean more than normal
with uterine relaxation was considered as atonic bleeding. Conditions such as the need for resuscitation during
at delivery, fifth minute Apgar score below 7, presence
of encephalopathy (lethargy, stupor, hypotonia, and
abnormal or insufficient reflex findings including lack of
sucking reflex), development of multiple organ dysfunction (encephalopathy and involvement of at least one
organ), need for mechanical ventilation, breathing to
start late, and the pH value of blood gas lower than 7.2
were considered as perinatal asphyxia. The diagnosis of
temporal fetal tachypnea was established by tachypnea
started within the first 6 hours after birth and continued
at least for 12 hours as well as respiration increase in
chest radiography, vascular congestion, and observing
fluid accumulation at fissures and costophrenic angle,
and the lack of other diseases having similar findings.

Results
The 279 patients included to this study constituted
8.9% of 3133 deliveries carried out within 3 months.
Mean age of the patients was found as 26.2±5.3. When
the three groups were compared, no difference was
found among them in terms of age, BMI and weeks of
gestation. However, there was significant difference
among them in terms of latent duration and active
duration. These results are given in Table 1.
While meconium was seen in 26 patients (12.7%) in
the Group 2, it was seen in 6 patients (11.5%) in the
Group 3; but there was no patient with meconium in
the Group 1. There was no significant difference
among three groups in terms of meconium (p=0.077).

Statistical Analysis

Abnormal NST findings were observed in 6
patients (17.6%) in the Group 1, in 35 patients (17.2%)
in the Group 2 and in 12 patients (29.3%) in the Group
3. When analyzed in terms of abnormal NST findings,
there was no difference among 3 groups (p=0.490).

Distribution of numerical data was analyzed by
Kolmogorov-Smirnov test. The difference of variables

It was seen that caesarean section was applied to 18
patients (52.9%) in the Group 1, 70 patients (34.3%) in

Table 1. Demographic and clinical data of the groups*.
Group 1
(N=34)
Age (year)
26.2±4.6
29.8±4.7
BMI† (kg/m2)
Duration of pregnancy (day)
287.3±3.5
Latent period (min)
858.97±524.96
Active period (min)
154.11±132.86

Group 2
(N=204)

Group 3
(N=41)

p

26.1±5.1
29.9±4.9
288.0±3.3
639.49±569.89
229.60±184.81

24.8±5.5
31.6±7.4
287.6±3.2
1665.24±1341.71
246.87±269.20

0.480
0.259
0.185
0.000
0.001

*Values are given as mean±standard deviation. †BMI: body mass index.
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the Group 2, and 28 patients (68.3%) in the Group 3.
When these three groups were compared for caesarean
rates, it was seen that the rate was higher in Group 1
and Group 3 than Group 2 (p=0.000). In terms of caesarean indications, there was no significant difference
among 3 groups (p=0.275). These indications are
shown in Table 2.
While the caesarean rate at our hospital’s delivery
unit was 39.7% in general, our primary caesarean rate
was 18%.
When neonate weights were analyzed, it was seen
that there was no significant difference among groups
(it was 3461±428 g in Group 1, 3469±414 g in Group
2, and 3451±408 g in Group 3; p=0.110). It was seen
that 2 neonates were followed up at intense care unit
due to perinatal asphyxia and they were discharged
from the hospital as were.
The most common problem when using dinoprostone was miscarriage in 12 (29.2%) out of 41 patients
constituting Group 3. Hyperstimulation associated
with dinoprostone was observed in 6 patients (14.6%).
Maternal complications in our study were observed
in 8 patients (2.8%). There was atonia which was
recovered by treatment in 4 patients (1.4%), infection
in 1 patient (0.3%) and the need for blood transfusion
in 3 patients (1.0%). During this period, atonia was
seen in 9 (0.28%) out of 3133 patients, 7 patients
(0.22%) needed blood transfusion.

Discussion
One of the major delivery problems for a pregnant
near term is the condition of cervix. When cervix is
rigid, induction of labor by inappropriate methods
generally will cause bad results. Patient should be
informed about the indication of labor induction, and
informed consent form should be received. The suitability of maternal pelvic bone structure for vaginal
delivery should be evaluated; fetal weight and presen-

tation should certainly be known. WHO stated the
indications of labor induction in the guide published in
2011. Induction of labor is suggested when the weeks
of gestation is above 41 and early membrane rupture is
present. It is suggested to use intravenous oxytocin
alone or oral misoprostol (25 μg, with intervals of 2
hours) or low-dose vaginal misoprostol (25 μg, with
intervals of 6 hours) when low-dose vaginal
prostaglandins cannot be provided during the induction of labor. WHO states that balloon can be applied
or the combination of oxytocin and balloon when
prostaglandin or misoprostol cannot be provided.[6]
Mechanical or pharmacological agents are used for
the induction of labor. Mozurkewich et al. reviewed
283 studies on the methods used for the induction of
labor between 1980 and 2010, and found that dinoprostone and misoprostol are more effective than other
methods for carrying out the delivery within 24 hours,
and that mechanical methods cause less hyperstimulation than these two methods, but lead to more maternal and neonatal infection morbidity.[7]
Oxytocin infusion for the induction of labor may fail
even when combined with amniotomy if cervix is not
suitable. The caesarean rates increases in unsuccessful
inductions.[8-10] Calder et al. showed that delivery duration, maternal fever, caesarean and fetal asphyxia
increase when amniotomy was applied together with
oxytocin to patients whom cervices are not prepared
compared to patients with ripened cervices.[11]
Dinoproston has been used since 1970, and it stimulates myometrial contractions as well as ripening
cervix. When compared with other induction methods,
it is reported that less and equal amount of maternal
and fetal complications are observed.[12-14]
It was reported by Perry and Leaphart that placing
dinoprostone ovule into intra-cervical decreased the
period up to delivery without any increase in caesarean
rate, infection morbidity or any other labor complications.[15]

Table 2. Caesarean indications of the groups.
Group 1
(N=34)
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Group 2
(N=204)

Group 3
(N=41)

Fetal distress, n (%)

6 ( 33.3)

31 (44.3)

11 (39.3)

Cephalopelvic disproportion, n (%)

10 (55.8)

21 (30.0)

8 (28.6)

Dystocia, n (%)

2 (11.1)

10 (14.3)

7 (7.1)
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In the literature, the studies comparing intravenous
oxytocin and dinoprostone use during the induction of
labor showed that dinoprostone causes less delivery
failure than oxytocin and it is more effective and reliable method,[16-18] the study conducted by Koç et al.
comparing oxytocin and dinoprostone reported that
labor occurred in a short time by oxytocin and caused
less cesarean delivery even there is no statistical significance.[19]
In our study, we found that active labor phase was
significantly shorter although latent duration was
longer in dinoprostone group compared to oxytocin
group (p=0.000). Mazouni C et al. indicated in their
study that there was no maternal and fetal morbidity in
patients applied dinoprostone while the caesarean rate
was 3.5 times more.[20]
The caesarean rates vary between 7-27% by dinoprostone use in the literature.[21,22] In our study, we
observed that delivery by caesarean was higher in
Groups 1 and 3 than the oxytocin group (p=0.000).
High caesarean rate (68.3%) in Group 3 shows that the
caesarean rate will increase in pregnants who are
applied dinoprostone but need to undergo other methods for some reasons. For caesarean indications, we did
not detect any difference among the groups in terms of
fetal distress and non-progressive labor. However,
cephalopelvic disproportion was observed only in
55.6% (n=10) of the Group 1 applied dinoprostone,
which was higher than other two groups but the difference was statistically not significant (p=0.275).
We believe that the high caesarean rate in all 3
groups is caused for the low number of patients in the
groups and medicolegal concerns.
In the studies, hyperstimulation rate based on dinoprostone use varies between 8.3% and 16%.[23,24] In our
study, hyperstimulation rate was 14.6%.
It was seen that 2 neonates were followed up at
intense care unit due to perinatal asphyxia and they
were discharged from the hospital as were. No perinatal and early neonatal mortality was observed.
We believe that our study has weak points which
should be emphasized. One of them is the inevitable
methodological issues which are seen in all retrospective studies. Other one is the disproportionality in
patient number affecting statistical analysis.

Conclusion
Dinoprostone is a method approved by FDA for the
induction of labor at term pregnancies. Even though it
increases caesarean rates, it decreases the active period
of labor, and does not affect maternal and fetal morbidity. The method to be used may differ according to the
preference of patient and physician. However, patient
and fetus should be kept under close observation.
Supporting to study greater patient groups will
increase the reliability of results.
Conflicts of Interest: No conflicts declared.
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Emergency peripartum hysterectomy:
our experiences with 189 cases
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Neval Yaman Görük, Talip Karaçor, Ahmet Yal›nkaya
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Abstract

Acil peripartum histerektomiler: 189 olgu
deneyimimiz

Objective: To estimate the incidence, indications, risk factors,
complications, and maternal morbidity and mortality associated
with emergency peripartum hysterectomy.

Amaç: Acil peripartum histerektominin insidans›n›, endikasyonlar›n›, risk faktörlerini, komplikasyonlar›n›, maternal morbidite ve
mortalitesini de¤erlendirmek.

Methods: A retrospective study was performed on 189 cases that
had required emergency peripartum hysterectomy between
January 1993 and February 2012. Demographic and clinical data
were collected and interpreted on these patients operated at the
obstetrics & gynecology department of a tertiary care center.

Yöntem: Bu retrospektif çal›ﬂma Ocak-1993 ile ﬁubat-2012 tarihleri aras›nda, acil peripartum histerektomi uygulanm›ﬂ 189 olgu ile
yap›lm›ﬂt›r. Demografik ve klinik veriler, üçüncü basamak bir sa¤l›k merkezinin kad›n hastal›klar› ve do¤um klini¤inde opere edilmiﬂ hastalardan elde edilmiﬂ ve de¤erlendirilmiﬂtir.

Results: The mean age and number of parities were 34.3 and 5.4,
respectively. Caesarean section has been performed on 70.4% of
births prior to emergency peripartum hysterectomy. Induction of
labour had been performed on 32.8% of cases. The most common
placentation anomaly was placenta praevia percreata (20.1%). The
leading indications for hysterectomy were uterine atony (31.7%),
uterine rupture (25.4%) and abnormal placentation (22.2%).
Subtotal (63.5%) or total (36.5%) hysterectomies were performed.
Relaparotomy due to hemorrhage or ureter ligation was required
in 22.8% of cases. Intensive care unit follow-up was necessary in
66.1% of patients. Mortality rate was 6.9%.

Bulgular: Ortalama yaﬂ ve do¤um say›lar› s›ras›yla 34.3 ve 5.4 idi.
Acil peripartum histerektomi öncesi do¤umlar›n %70.4’ü sezaryen
ile gerçekleﬂtirildi. Olgular›n %32.8’inde do¤um indüksiyonu uygulanm›ﬂt›. Plasenta previa perkreta, en s›k rastlanan plasentasyon
anomalisi idi (%20.1). En s›k histerektomi endikasyonlar›, uterus
atonisi (%31.7), uterus rüptürü (%25.4) ve anormal plasentasyon
(%22.2) idi. Histerektomiler, subtotal (%63.5) veya total (%36.5)
olarak gerçekleﬂtirildi. Olgular›n %22.8’inde, kanama veya üreter
ligasyonu nedeniyle, relaparatomi gerçekleﬂtirildi. Hastalar›n
%66.1’i yo¤un bak›m ünitesinde takip edildi. Mortalite oran› %6.9
idi.

Conclusion: Emergency peripartum hysterectomy is a high risk
but a life saving operation which is associated with significant
maternal and fetal morbidity and mortality. Obstetricians should
identify patients at risk and anticipate the procedure and complications, as early intervention and proper management facilitate
optimal outcome.

Sonuç: Acil peripartum histerektomi, maternal ve fetal morbidite
ve mortalite ile oldukça iliﬂkili, yüksek riskli ancak hayat kurtaran
bir operasyondur. Erken müdahale ve uygun yönetim, optimal sonuç almam›z› kolaylaﬂt›raca¤› için kad›n do¤um hekimleri, risk alt›ndaki hastalar› belirlemeli, komplikasyonlar› ve yap›lacak iﬂlemi
önceden tahmin etmelidir.

Key words: Emergency, haemorrhage, hysterectomy, peripartum, uterine atony.

Anahtar sözcükler: Acil, hemoraji, histerektomi, peripartum,
uterus atonisi.
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Introduction
Emergency peripartum hysterectomy (EPH) is considered one of the riskiest and dramatic operations in
modern obstetrics, where the uterus is removed in an
emergency arising during caesarean section or immediately following a vaginal delivery. It is performed in
case of life threatening haemorrhage during or immediately after abdominal or vaginal deliveries. Recently,
the number of pregnant women with scarred uterus
from prior uterine incision increses in parallel to the
number of caesarean deliveries.[1,2] Patients with scarred
uterus are vulnerable to serious complications like
uterine rupture, placenta praevia and morbidly adherent placenta. Recent reports suggest that the vast
majority of emergency peripartum hysterectomies
occur in the setting of an abnormally adherent placenta or uterine atony.[3]
Massive hemorrhage after childbirth is the leading
cause of maternal mortality and morbidity in the developing countries. It occurs with a frequency of 1-2 in
1000 deliveries in developed countries, and it is even
more prevalent in the developing world.[1,2]
Haemorrhage after vaginal or abdominal deliveries is
amenable to medical and surgical treatments.
Peripartum hysterectomy is reserved for situations in
which severe obstetric haemorrhage fails to respond to
conservative treatment.[1,4]
Studies on risk factors for EPH are inconsistent.[1-9]
There is a need to identify risk factors for EPH, a
demanding surgical procedure associated with a high
rate of complications, morbidity and mortality. In this
manner, both patients may be referred and counseled
properly and more effective preventive strategies may
be developed.
This study aims to study the incidence, indications,
risk factors and complications of EPH in the obstetrics
and gynecology department of a tertiary care center
and attempts to identify the risk factors that might predict the patients likely to undergo this procedure.

Methods
This is a retrospective review of medical records that
was undertaken on cases of EPH performed at a tertiary care center in the period between January 1993 and
February 2012. Approval of local Institutional Review
Board had been obtained. Patients’ charts, pathology
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reports and departmental statistical reports were
extracted and reviewed in order to gather relevant
demographic and clinical data (such as age, parity, type
of labour, indication of caesarean section, and maternal
and fetal complications). The surgeons attended the
operations were senior staff of the department. Clinical
results including a period of 19 years have been compared in this review. Indication for surgery was confirmed from operative and histological records.
Emergency peripartum hysterectomy was defined as a
hysterectomy carried out for haemorrhage unresponsive to conservative treatment within 24 hours of delivery. Conservative treatment adopted included intravenous oxytocin, uterine packing and curettage. The
relevant information on each case regarding the history, delivery and operative details and the duration of
hospital were derived from patient files.
Statistical Analysis
Statistical analysis was carried out using the SPSS 11.0
computer program (SPSS Inc., Chicago, IL, USA). In
the analysis, the percentages, the minimum and maximum values were used. Mann-Whitney test, chi-square
or Fisher’s exact test, Spearman's correlation analysis,
the mean±standard deviation, minimum and maximum
values, odds ratio analysis methods were used. P <0.05
was considered significant.

Results
A total of 56,174 women were delivered. The incidence of EPH was 3.36 per 1000 deliveries. Ninety of
the cases (47.6%) delivered in our clinic, 97 patients
(51.3%) in an external centre and 2 patients delivered
at home and were referred to our clinic. Of the 189
cases, the mean age was 34.3±5.5 (range: 18-49), the
mean gestational week was 35.4±4.3 (range: 20-40), the
average gravidity was 6.7±3.2 (range: 1-18) and the
average parity was 5.4±2.8 (range: 0-15). The operations included were performed after caesarean section
in 133 cases (70.4%) or after vaginal delivery in 56
cases (29.6%).
The leading indications for hysterectomy were
uterine atony in 60 cases (31.7%), uterine rupture in 48
cases (25.4%) and placentation abnormalities in 42
cases (22.2%) (Table 1). Caesarean hysterectomy was
performed in 89 cases (47.1%) and postpartum hysterectomy was performed in 100 cases (52.9%).

Emergency peripartum hysterectomy: our experiences with 189 cases

Table 1. Indications for hysterectomy.
Indications for hysterectomy.

n

%

Uterine atony

60

31.7

Uterine rupture

48

25.4

Placentation anomaly

42

22.2

Ablatio placenta

16

8.5

Uterine bleeding due to pelvic peritonitis

13

6.9

Vesicouterine rupture

5

2.6

Others*

5

2.6

*Uterine bleeding due to fibroid, cervix cancer or choriocarcinoma.

Subtotal hysterectomy was performed in 120 cases
(63.5%) and total hysterectomy in 69 cases (36.5%).
The risk of placentation abnormalities in those with
a previous caesarean section was very high (OR 19.8,
95% CI 2.7-148.9, p=0.000). When the risk of placentation abnormalities were evaluated in terms of the
number of the previous caesarean section, the
increased risk in those with one caesarean section was
9 times more (OR 9.0, 95% CI 1.1-71.6, p=0.038), in
those with two caesarean section was 41 times more
(OR 41.1, 95% CI 4.9-344.5, p=0.001) and in those
with three or more caesarean section was 38 times
more (OR 38.9, 95% CI 4.9-311.3, p=0.001).
The most common form of the placentation abnormalities was placenta praevia percreata observed in 38
(20.1%) patients. The average duration of hysterectomy was 137.8±37.1 minutes. Induction of labour was
performed in 62 (32.8%) patients. Mortality occurred
in 13 (6.9%) cases and the main cause of mortality was
massive hemorrhage in 12 (%92.3) patients. Morbidity
occurred in 97 (51.3%) cases (Table 2). Positive correlations were found between morbidity and duration of

Table 2. Clinical and procedural details.
n

%

hospital stay (r=0.406, p=0.000), duration of intensive
care unit stay (r=0.293, p=0.000), the amount of blood
transfused (r=0.328, p=0.000), and negative correlations were found between morbidity and 1st min.
Apgar score (r=-0.289, p=0.004) and 5th min. Apgar
score (r=-0.297, p=0.003) of the newborns.
The most common form of the morbidity was relaparotomy that performed in 43 (22.8%) cases. Of the
43 cases, relaparotomy performed in 41 cases due to
intraabdominal hemorrhage, in one case due to
intraabdominal hemorrhage and ligation of ureters and
in the rest one due to intraabdominal compress retention. The second most common was postoperative
febrile reaction observed in 23 (12.2%) cases, and the
third most common was wound dehiscence and infection observed in 17 (9%) cases (Table 3). The average
amount of blood products transfused to our patients
was 6.1±4.1 (range: 0-24) units. Follow-up in intensive
care unit was necessary for 125 (66.1%) cases. The
mean duration of intensive care unit stay was 1.7±2.8
(range: 0-18) and the mean duration of hospital stay
was 9.2±6.6 (range: 1-45) days. When compared with
total hysterectomy group, hypogastric artery ligation
(p=0.044) and relaparotomy (p=0.046) observed less
frequent in the subtotal hysterectomy group.
The mean fetal birth weight was 2804.4±1126.7
(range: 520-6700) grams. Of fetuses, the mean 1st min.
Apgar score was 3.2±3.3 (range: 0-10) and 5th min.
Apgar score was 4.2±4.1 (range: 0-10).

Table 3. Postoperative morbidities.
Morbidity

n

%

Relaparotomy (hemorrhage and others)

43

22.8

Postoperative febrile reaction

23

12.2

Dehiscence and wound infection

17

9

Bladder injury

11

5.8

DIC

10

5.3

Acute renal failure

8

4.2

Ureter injury

6

3.2

5

2.6

Previous caesarean section

140

74.1

ARDS

Relaparatomy

43

22.8

Cardiac arrest

5

2.6

Ileus

3

1.6

Others*

11

5.8

Mortality

13

6.9

Morbidity

97

51.3

Induction of labour

62

32.8

Intensive care unit stay

125

66.1

69 vs. 120

36.5 vs. 63.5

Total vs. subtotal hysterectomy

*ARDS= acute respiratory distress syndrome; DIC= disseminated intravascular
coagulation; others= foreign body, intracranial hemorrhage, diabetes incipitus,
pleural effusion, ischemic hepatitis, sheehan’s syndrome, pulmoner tromboemboli, bowel injury, cervical cuff haemorrhage, iliac vein injury and sepsis.
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Discussion
Peripartum hysterectomy is performed in the treatment of life-threatening obstetric hemorrhage during
or immediately after abdominal or vaginal deliveries
that cannot be controlled by conventional methods.
The incidence reported in the literature varies from
0.2-1.3 per 1000 deliveries.[1-5] In our series, the incidence of EPH was 3.36 per 1000 deliveries. The reason for the high incidence may be due to the fact that
our hospital is the sole tertiary care center serving to
the patients of seven provinces.
The indications for EPH are mainly morbidly
adherent placenta, ruptured uterus and uterine atony.[15]
In the recent literature, an increasing proportion of
hysterectomies are being done for morbidly adherent
placenta and a decreasing proportion for uterine atony
compared; this may be attributed to the better treatment
of
uterine
atony,
especially
with
prostaglandin.[3,4,6] Another reason for this may be the
increase in the number of caesarean deliveries over the
past decade, since caesarean delivery is a well-established risk for the development of placenta praevia and
accreta.[5,7,8] Uterine rupture and secondly uterine atony
were the most common indications for hysterectomy in
our series and this is consistent with relevant data from
developing countries in the literature.[6,7,10] The higher
caesarean section rate and more successful conservative
treatment of uterine atony with uterotonic agents
(especially prostaglandin analogues) and operative
interventions explain the differences between different
series. In contrast, by increasing caesarean section rates
and significant reduction in the incidence of uterine
rupture and atony due to modern antenatal and intrapartum care, placenta accreta has replaced uterine rupture and atony exist as the most common indication for
emergency peripartum hysterectomy in the developed
world.[9,11-13] We found that placental abruption can
constitute a risk of hysterectomy as well. We came
across with only one publication regarding this issue in
the literature.[9] This issue is noteworthy and must be
studied in further studies.
Previous caesarean section and placenta praevia,
especially when both coexist, are the main risk factors
for the development of placenta accreta. The percentage of placentation abnormalities was 22.2% and the
most common form was placenta praevia percreata.
Placentation abnormalities appear to be the third most
common cause of EPH in our series. In the literature,
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it was suggested to be the second most common indication for obstetric hysterectomy in patients with a
previous caesarean section.[2-4] In accordance with the
literature, in our study, the increased risk of placentation abnormalities in those with previous caesarean
section was about 19 times more, and this ratio was
observed to increase 41 times more as the number of
previous caesarean section increases.
It is well-known that increased numbers of previous
caesarean section is a strong risk factor for emergency
peripartum hysterectomy.[2,8,9,11,12] Caesarean delivery is
strongly linked to emergency caesarean hysterectomy
through diverse mechanisms. Firstly, caesarean section
per se appears to increase the risk of hysterectomy.
Secondly, caesarean section predisposes to abnormal
placentation (placenta praevia, placenta accreta/percreta) in future pregnancies. The third mechanism is that
the risk of caesarean section in a subsequent pregnancy is increased following a primary caesarean section.
Improvements in radiological imaging modalities such
as ultrasonography, coupled with Doppler and magnetic resonance imaging have made the antenatal identification of placenta accreta/percreta less problematic.[2,5,7-9] Hence, women with placenta praevia and previous caesarean delivery or any uterine surgical procedure should undergo careful and detailed sonographic
and Doppler evaluation. In the meantime, adequate
counselling and preparations can be made for the possibility of EPH.
Emergency peripartum hysterectomy is usually
associated with significant rate of maternal morbidity
and mortality. The overall morbidity was reported in
the range of 30-40%.[2,3,5,7] In our series, rate of mortality was 6.9%. Morbidities such as relaparotomy due to
massive haemorrhage, febrile reaction, wound infection or urinary system problems occurred in 51.3% of
our cases. In our study, positive correlations were
found between morbidity and duration of hospital stay,
duration of intensive care unit stay, the amount of
blood transfused, and negative correlations were found
between morbidity and 1st min. Apgar score and 5th
min. Apgar score of the newborns. Besides these data,
due to being observed morbidity in 10 out of 13
patients developed mortality, it can be said that morbidity reduces maternal comfort and increases the risk
of life, and have unfavourable effects on the newborn.
Hemorrhagic shock is the most common reason for
maternal mortality. Emboli, streptococcic septic shock
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and cardiopulmonary arrest are the other main causes
of death.[1,2,6,11] Our high rate of mortality may be partially explained by the instantaneous lack of adequate
cross-matched blood products that limit the time available for any other conservative procedures. The high
mortality rates may be related to a low rate of antenatal follow-up, low socioeconomic status of patients, and
the fact that critical patients were referred from other
hospitals. Some conservative surgical procedures
would have been undertaken before resorting to emergency peripartum hysterectomy. The increasing use of
effective conservative surgical techniques may be
reducing the need for hysterectomy among women
suffering major hemorrhage. High rate of mortality
may be lowered with improvement of intensive care
conditions and blood transfusion facilities. Extensive
blood loss occurs almost invariably in candidates for
peripartum hysterectomy therefore precautions must
be made. The average amount of blood products transfused to our patients was 6.1±4.1 units.
The high rates of complications after peripartum
hysterectomy ensource not only from the need for
massive blood transfusions, coagulopathy, and injury of
the urinary tract, but also with the need for re-exploration due to febrile morbidity and persistent bleeding.[1,4,12] In our study, relaparotomy performed in
22.8% of the patients due to massive hemorrhage, and
it was followed by febrile reaction that was the second
most common with 12.2%.
Since EPH is associated with intra- and postoperative complications and high rate of maternal morbidity, some measures of conservative management would
have been undertaken before performing the procedure. In terms of medical conservative measures, oxytocin and prostaglandin preparations can be initially
tried. Conservative surgical options include oversewing the placental bed, placement of uterine balloon
and the use of brace sutures. The newer ‘purpose
designed’ uterine tamponade balloon can be particularly effective in the management of haemorrhage due to
placenta praevia.[1,4,5,8] The proportion of women who
escaped hysterectomy since haemorrhage was successfully arrested with conservative management is
obscure.
It has been suggested that a total hysterectomy
should be preferred to a subtotal hysterectomy because
the cervical branch of the uterine artery will remain
intact especially when placenta accreta is located in the
lower segment of the uterus.[3,5,7-9] Subtotal hysterecto-

my is a faster and technically safer procedure for desperately ill patients and those with massive adhesions
over the lower uterine segment. In addition, there was
significantly less blood loss with subtotal hysterectomy
compared with total hysterectomy.[1,4,7] Total abdominal hysterectomy seems to be more appropriate, but
subtotal hysterectomy may be considered in circumstances where operation should be completed in shortest time possible.[3,6,8] The reason for the higher proportion of subtotal hysterectomies in our series may be
explained by the fact that we mostly dealed with
patients in worse clinical condition. In addition in our
study, when compared with total hysterectomy group,
hypogastric artery ligation and relaparotomy observed
less frequent in the subtotal hysterectomy group.
These advantages of subtotal hysterectomy may contribute to the reduction of morbidity.
In keeping with the recommendations of
RANZCOG, a multidisciplinary approach must be
used for all women. In cases with a high risk of postpartum haemorrhage, pre-discussions with gynaecological oncologists must be made. This issue gains
importance especially when the control of blood loss
becomes difficult.[5]
Some limitations of the study should be considered.
The sample size may be relatively small and since the
issue is prone to be influenced by many factors, clinical
relevance of less clear associations may constitute
doubt.

Conclusion
Any patient with a history of caesarean section, current
placenta praevia, or, in particular, both conditions
should be prepared for possible emergency peripartum
hysterectomy at the time of delivery. Even though it is
a risky procedure, emergency peripartum hysterectomy has no alternative as a potentially life-saving procedure. Not only timely identification of patients is
important, but also operation must be performed timely and by experienced surgeon to minimize mortality
and morbidity.
Conflicts of Interest: No conflicts declared.
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The effect of maternal smoking during pregnancy on
Doppler parameters
Turab Janbakhisov1, Özlen Emekçi2, Erkan Ça¤l›yan2, Ali Cenk Özay2, Ferruh Acet2,
Sabahattin Altunyurt2
Department of Obstetrics & Gynecology, Faculty of Medicine, Dokuz Eylül University, ‹zmir, Turkey

Abstract

Maternal sigara kullam›n›n Doppler ölçümleri
üzerine etkisinin araﬂt›r›lmas›

Objective: It is suggested that smoking has adverse effects on placenta development by decreasing placental vascularization.
Cigarette exposure is associated with intrauterine and perinatal
death, preterm labor, ablatio placenta, placenta previa and
intrauterine growth retardation. The aim of this study is to investigate the effect of smoking on fetal Doppler ultrasound waveforms and its pathophysiological relationship with fetal birth
weight.

Amaç: Sigaran›n, plasental vaskülarizasyonu azaltarak, plasental
geliﬂim üzerine olumsuz etki oluﬂturdu¤u öne sürülmektedir. Sigara kullan›m›, intrauterin ve perinatal ölüm, preterm eylem, ablasyo plasenta, plasenta previa ve intrauterin geliﬂme gerili¤i ile iliﬂkili bulunmuﬂtur. Bu çal›ﬂmadaki amac›m›z sigara kullan›m›n›n fetal do¤um a¤›rl›¤› ile olan patofizyolojik iliﬂkisi ve fetal Doppler
ak›mlar› üzerine etkisini incelemektir.

Methods: The study was conducted in Gynecology and
Obstetrics Department of Dokuz Eylül University between
January 13th and 24th April 2011. One hundred nineteen singleton pregnancies were included to the study. Group 1 consisted of
22 patients who were smoking 4-10 cigarettes daily. Group 2 consisted of 97 non-smoker patients before and during their pregnancies. Patients’ maternal uterine, fetal umbilical and fetal middle
cerebral arteries Doppler measurements were done on 37th week
of gestation.

Yöntem: Çal›ﬂmaya Dokuz Eylül Üniversitesi T›p Fakültesi Kad›n Hastal›klar› ve Do¤um Anabilim Dal› Obstetrik poliklini¤ine
13 Ocak 2011 - 24 Nisan 2011 tarihleri aras›nda baﬂvuran toplam
119 tekil gebeli¤i olan hasta al›nd›. Sigara kullan›m miktar› 410/gün olan toplam 22 hasta Grup 1 olarak çal›ﬂmaya dahil edildi.
Gebeli¤i s›ras›nda ve gebelikten önce hiç sigara kullanmam›ﬂ olan
97 hasta ise Grup 2 olarak çal›ﬂmaya dahil edildi. Bütün gebelerin
37. gestasyonel haftada maternal uterin arter, umbilikal arter ve
orta serebral arter Doppler de¤erlendirilmesi yap›ld›.

Results: Weight gain in the Group 1 was statistically higher than
non-smoking patients. There were statistically significant changes
in fetal Doppler measurements, but no difference was found in
maternal Doppler waveforms between the two groups. Maternal
uterine artery Doppler waveforms were similar in both groups; in
fact fetal umbilical artery and middle cerebral artery waveforms
were statistically higher for Group 1.

Bulgular: Günde 4-10 aras›nda sigara kullan›m› olan gebelerde,
hiç kullanmayanlara göre gebelikte kilo al›m› anlaml› ﬂekilde daha
fazla bulunmuﬂtur. Sigara kullan›m›n›n maternal Doppler ak›mlar› üzerine etkisi görülmezken, fetal Doppler ak›mlar›ndaki etkilenme iki grup aras›nda anlaml› olarak farkl› bulunmuﬂtur. Her iki
grup için uterin arter Doppler ak›mlar› benzer iken, umbilikal arter ve orta serebral arter Doppler ak›mlar›nda Grup 1’de anlaml›
olarak daha yüksek de¤erler kaydedilmiﬂtir.

Conclusion: Cigarette contains nicotine, carbon monoxide and
thousands of other toxic chemicals. Carbon monoxide reduces the
oxygen transfer to the fetus. Chronic tobacco use decreases placental blood flow, hypoxic pathologic environment occurs, and
changes appear on fetal Doppler ultrasound waveforms.

Sonuç: Sigara; nikotin, karbon monoksit ve binlerce toksik kimyasal bileﬂik içermektedir. Sigaradaki karbon monoksit, fetuse oksijen transportunu azaltmaktad›r. Kronik tütün kullan›m› ile plasental kan ak›m› azalmakta; patolojik hipoksik ortam meydana gelmekte ve fetal Doppler ak›mlar›nda de¤iﬂiklikler oluﬂmaktad›r.

Key words: Doppler ultrasound, intrauterine growth retardation,
smoking.

Anahtar sözcükler: Doppler ultrason, intrauterin geliﬂme gerili¤i, sigara.
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Introduction
Smoking is a modifiable risk which has an influence on
gestational complications and neonatal growth.
Smoking rate among women in the reproductive age
range is reported as 11.6% for Turkey according to
2008 data.[1] Although this rate seems to be decreasing
in recent years, it is reported as 22% in the USA.[2]
Only 18-25% of smoker women quit smoking when
their pregnancies are confirmed.[1,2]
Many chemical materials in cigarette affect human
health negatively.[3] Maternal smoking habit causes gestational complications and affects baby growth negatively.[2,3] Although the relationship of maternal smoking with low birth weight and preterm labor has been
shown, the mechanism causing this relationship is still
controversial.[4,5] It is suggested that cigarette and the
chemical materials in cigarette decrease placental vascularization and have a negative effect on placental
growth.[6] The etiology of preterm labor and intrauterine growth retardation is multifactorial; however, it has
been shown in the prospective study of Larsen et al.
that smoking is the major factor causing the highest
decrease in fetal growth percentile curves.[7,8]
Smoking has been found to be associated with
increased miscarriage risk, intrauterine and perinatal
death, preterm labor, ablation placenta, placenta previa
and intrauterine growth retardation. Besides, it has
been shown that smoking decreases preeclampsia risk
by decreasing thromboxane A2 synthesis. It has been
also found that sudden infant mortality rate in smoker
pregnants increased 3 times more than non-smoker
pregnants.[9]
Cigarette includes nicotine, carbon monoxide and
thousands of toxic chemical compounds. These toxic
substances in cigarette are associated with gestational
complications. Carbon monoxide in cigarette decreases oxygen transfer to fetus, and nicotine causes decreases in uterine blood flow.[9]
Our aim in this study is to investigate the effect of
smoking on fetal Doppler ultrasound waveforms and
its pathophysiological relationship with fetal birth
weight.

pregnancy-induced hypertensive diseases (preeclampsia, eclampsia), chronic hypertension, gestational diabetes, morbid obesity, drug use, comorbid disease or
with multiple pregnancies were excluded from the
study. Group 1 included 22 patients who were smoking
4-10 cigarettes daily, and Group 2 included 97 patients
who were non-smokers before and during their pregnancies.
Gestational ages of the patients were determined
according to the first day of their last menstrual periods. In doubtful cases, gestational week was determined by ultrasonographic examination. Weights,
heights and body mass index (BMI; kg/m2) of all
patients were calculated. Maternal and fetal Doppler
measurements of all patients were done and recorded
on 37 weeks of gestation. Pulsatility index (PI), resistance index (RI) and systole diastole (S/D) flow rates
were recorded in maternal uterine artery (UtA) measurements. After bilateral maternal uterine artery measurements were done, half of the total of right and left
uterine artery Doppler measurements was calculated
and a single value was recorded. Pulsatility index (PI),
resistance index (RI) and systole diastole (S/D) flow
rates were recorded in fetal umbilical artery (UmbA)
measurements. Similarly, middle cerebral artery
(MCA) Doppler examination was conducted.
Resistance index (RI), pulsatility index (PI), peak systolic velocity (PSV) and systole diastole (S/D) flow
rates of middle cerebral artery were examined.
C-reactive protein (CRP; 0.1-8.2 mg/L), total cholesterol (T. chol; 0-200 mg/dl), triglyceride (Trig; 0200 mg/dl), high density lipoprotein (HDL; 40-60
mg/dl), low density lipoprotein (LDL; 0-130 mg/dl)
levels were checked through blood samples collected
from the patients at the same period.
The statistical analysis of data was performed by
SPSS (Statistical Package for Social Sciences) version
15 (SPSS Inc., Chicago, IL, USA). Continuous variables were given as mean±standard deviation (SD) with
the lowest and the highest values in parenthesis. It was
found out that all data are non-parametric and MannWhitney U and χ2 tests were used for comparison of
both groups. p<0.05 was considered statistically significant for all tests.

Methods
The study included 119 women with singleton pregnancy who applied to Gynecology and Obstetrics
Department of Dokuz Eylül University between
January 13th and 24th April 2011. The patients with
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Results
Comparison of overall characteristics of both groups is
given in Table 1. Mean age of Group 1 was found to
be 29.8±4.2 (range: 23-38) years while it was 29.2±4.8

The effect of maternal smoking during pregnancy on Doppler parameters

(range: 19-40) years and it was considered similar for
both groups (p=0.546). Statistically no difference was
observed between groups in terms of parity (2.1±1.7
and 2.3±1.5; p=0.623). For the comparison of BMI, it
was found to be 27.1±2.0 (range: 23.0-30.7) kg/m2 for
Group 1 and 27.2±2.6 (range: 21.1- 30.8) kg/m2 for
Group 2 (p=0.524). Weight gain was found as 17.3±2.8
(range: 13.5-24.0) kg for Group 1 and 13.6±4.5 (range:
4.0-24.0) kg for Group 2. Weight gain was significantly high in pregnants who were smoking 4-10 cigarettes
daily compared to non-smokers (p=0.000).
Additionally, statistically no significant difference
was found at total cholesterol and LDL levels of
groups in terms of lipid parameters (p=0.803 and
p=0.240, respectively). On the other hand, HDL level
was significantly low for Group 1 (p=0.001). HDL
level was recorded as 52.8±7.4 (range: 42.0-68.0) mg/dl
for Group 1 and as 62.4±12.9 (range: 41.0-94.0) mg/dl
for Group 2. Triglyceride level was found statistically
higher in Group 1 compared to Group 2 (p=0.028).
Triglyceride level was found as 278.4±97.9 (range:
128.0-428.0) mg/dl for Group 1 one and 236.5±82.9
(range: 117.0-567.0) mg/dl for Group 2. When groups
were compared for CRP level, it was found as 6.7±4.2
(range: 2.7-17.1) mg/L for Group 1 while it was
6.11±6.07 (range: 0.5-37.6) mg/L in Group 2. This
result was not considered as statistically significant
(p=0.258). Compared data of both groups in terms of

fetal gender are given in Table 1. Fetal gender of
Group 1 consisted of 44.5% female and 54.5% male
while it was 54.6% female and 45.4% male for Group
2 (p=0.436).
In addition to these results, comparison of maternal
and fetal Doppler waveforms for Group 1 and Group 2
is shown in Table 2. Statistically no significant difference was found when UtA PI, RI and S/D flows were
compared between groups (p=0.432, p=0.317 and
p=0.472, respectively). For Group 1, UmbA S/D rate
was found as 2.6±0.5 (range: 1.8-3.3), UmbA RI as
0.6±0.1 (range: 0.4-0.7) and UmbA PI as 0.9±0.2
(range: 0.6-1.5). For Group 2, UmbA S/D rate was
found as 2.3±0.4 (range: 1.1-3.4), UmbA RI as 0.6±0.1
(range: 0.4-0.7) and UmbA PI as 0.8±0.1 (range: 0.51.1). Umbilical artery Doppler flows was found to be
statistically significant between two groups (p= 0.010
for UmbA S/D; p=0.008 for UmbA RI; p=0.016 for
UmbA PI). UmbA Doppler flows found to be statistically significant are not different clinically. When
Doppler MCA values were compared between groups,
it was found that MCA S/D was 2.6±0.5 (range: 1.83.3), MCA RI was 0.8±0.1 (range: 0.7-0.9), MCA PI
was 1.7±0.3 (range: 1.2-2.2) and MCA PSV was
61.8±12.2 (range: 42.3-82.5) for Group 1 while MCA
S/D was 4.2±1.2 (range: 2.0-7.4), MCA RI was 0.7±0.1
(range: 0.5-0.9), MCA PI was 1.5±0.3 (range: 0.7-2.1)
and MCA PSV was 57.4±12.4 (range: 37.5-99.9) for

Table 1. Data of the pregnants included to the study.

Age
Parity
BMI (kg/m2)
Weight gain (kg)

Group 1
N=22

Group 2
N=97

P*

29.82±4.22

29.16±4.75

0.546

2.1±1.7

2.3±1.5

0.623

27.10±2.00

27.24±2.64

0.524
0.000

17.29±2.81

13.56±4.53

T. cholesterol (mg/dl)

246.00±48.78

242.10±38.02

0.803

Triglyceride (mg/dl)

278.36±97.96

236.49±82.91

0.028

HDL (mg/dl)

52.82±7.36

62.41±12.93

0.001

LDL (mg/dl)

148.18±42.68

145.09±61.98

0.240

CRP (mg/L)
Newborn weight (g)

6.62±4.22

6.11±6.07

0.258

3328.18±231.05

3379.12±356.45

0.334

.
0 436

Baby’s gender:
Female (n, %)

10 (%44.5)

53 (%54.6)

Male (n, %)

12 (%54.5)

44 (%45.4)

*p<0.05 was considered as significant.
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Group 2. Comparison of MCA values showed that
S/D, RI and PI values in Group 1 patients were statistically higher than the values of Group 2 patients; however, this difference is not clinically significant (p=
0.004, p=0.002 and p=0.008, respectively). Although
MCA PSV rates were found to be higher in Group 1
patients, they were not considered as statistically significant (p=0.076).

Table 2. Comparison of Doppler findings between groups.

MCA-PSV

Group 1
N=22

Group 2
N=97

P*

61.80±12.18

57.36±12.43

0.076

MCA-RI

0.79±0.06

0.74±0.07

0.002

MCA PI

1.66±0.29

1.45±0.29

0.008

MCA S/D

5.26±1.64

4.20±1.23

0.004

UmbA RI

0.60±0.07

0.55±0.06

0.008

UmbA PI

0.94±0.23

0.82±0.13

0.016

UmbA S/D

2.57±0.48

2.27±0.38

0.010

UtA RI

0.47±0.08

0.45±0.06

0.432

UtA PI

0.73±0.02

0.75±0,22

0.317

UtA S/D

2.06±0.71

2.11±0.79

0.472

*p<0.05 was considered as significant.

Discussion
In this paper, the impact of smoking on maternal and
fetal Doppler flows and on fetal birth weight was studied. The relationship of smoking with low fetal birth
weight is well-known. It was shown in the study conducted by Rizzo et al. in 2009 that chronic tobacco use
does not affect placental volume and placental vascularization at first trimester although it causes decreases
in fetal birth weight.[4] No intrauterine growth retardation was detected in any 22 patients included in our
study. Unlike contemporary studies, it was proven in
our study that smoking 4-10 cigarettes daily has no
effect on fetal birth weight. It was shown in the study
carried out by Vielwert et al. in 2006 that smoking 15
or more cigarettes daily is associated with decrease in
growth rate (p=0.007) and low birth weight (p=0.002)
at third trimester, and that fetal birth weight is not
affected in pregnancies whose smoking is limited (less
than 15).[6]
There are studies in the literature analyzing the
relationship of smoking with weight gain and loss.
Some studies evaluate weight changes and eating habits
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of individuals, who are severely smoking-addicted,
during smoking cessation periods. In the study performed by Grebenstein in 2013, it was shown that
nicotine is not associated with weight gain.[10] In our
study, weight gain of smoker pregnants was found to
be higher than non-smoker pregnants. Although currently there is no study analyzing the impact of smoking on weight gain during pregnancy, it can be asserted that they increase weight gain by considering psychologically that baby may be affected negatively.
Therefore, additional studies are required to analyze
these pregnants psychologically. Unlike our study, the
study of Newnham et al. performed in 1990 suggested
that both maternal and fetal weight gains are lower in
smoker pregnants.[11]
Chronic tobacco exposure deteriorates vascularization in placental bed due to toxic chemical compounds.
Reduction in intervillous area and decrease in capillary
volume were observed in the histological examination of
placentas of smoker pregnants. Decreased angiogenesis
and increased resistance in placenta affect maternal and
fetal Doppler flows.[6,11-13] In the results of our study, it
was seen that UmbA and MCA Doppler flows are affected by smoking. Acute effect of nicotine on fetal UmbA
flows was analyzed in the study conducted by Bruner
and Forouzan in 1991 and diastolic flow loss was shown
in UmbA.[12] In 1990, Newnham et al. examined the
effects of smoking on pregnants at 24 weeks of gestation.
In the result of Newnham et al.’s study, no difference
was found between UmbA S/D rates of smoker and
non-smoker pregnants. Newnham et al. assert that toxic
chemicals in cigarette cause periodical changes on
Doppler flows but they do not have chronic effects.[11] It
was shown by the study of Rizzo et al. performed in
2009 that smoking during first trimester does not affect
fetal Doppler flows.[4] There is no study examining the
relationship of smoking with fetal and maternal Doppler
flows particularly at third trimester. Therefore, affected
UmbA and MCA Doppler flows recorded in our studies
provide a new perspective to the literature.
Smoking activates immune system and creates a low
systemic inflammatory response, and particularly causes increase in CRP values.[14] Humoral immune system
is suppressed in pregnancy; on the other hand, CRP
and sedimentation increases are known by acute phase
reactants.[15] In our study, no high value was detected
for CRP although they were close to upper limit, and
it was found that there was no statistically significant
difference in CRP levels of smoker pregnants compared to non-smoker pregnants.

The effect of maternal smoking during pregnancy on Doppler parameters

Physiological metabolic adaptations occur during
pregnancy. In the studies examining effects of pregnancy on lipid and lipid metabolism, it was found out
that total cholesterol, triglyceride, LDL and HDL values are increased during pregnancy.[16] In our study, we
examined the effect of smoking on lipid profile during
pregnancy. It was shown by our study that smoking is
significantly associated with decreased HDL levels and
increased triglyceride levels. Carbon monoxide and
nitrosamines in cigarette creates oxidative stress and it
was proven that it is associated with the decrease in
HDL levels and vascular endothelial damage.[17]

Conclusion
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Consequently, our data show that smoking 4-10 cigarettes daily does not change maternal uterine artery
flows while affecting fetal Doppler flows. It was proven
by our study that there is no effect on fetal birth weight
even though there are changes in fetal Doppler flows
when smoking is limited to 4-10 times daily.

10. Grebenstein PE, Thompson IE, Rowland NE. The effects of
extended intravenous nicotine administration on body weight
and meal patterns in male Sprague-Dawley rats.
Psychopharmacology 2013;3:43-7.

Conflicts of Interest: No conflicts declared.

12. Bruner JP, Forouzan I. Smoking and buccally administered
nicotine. Acute effect on uterine and umbilical artery
Doppler flow velocity waveforms. J Reprod Med
1991;36:436-40.

References

11. Newnham JP, Patterson L, James I, Reid SE. Effects of
maternal cigaratte smoking on ultrasonic measurements of
fetal growth and on Doppler flow velocity waveforms. Early
Hum Dev 1990;24:23-26.

1. Bilir N. Dünya’da ve Türkiye’de Tütün Kullan›m›
Etiyolojisi. Ankara: Hacettepe Üniversitesi Halk Sa¤l›¤›
Anabilim Dal›; 2008.

13. Campbell S. Placental vasculature as visualized by 3D power
Doppler angiography and 3D color Doppler imaging.
Ultrasound Obstet Gynecol 2007;309:17-20.

2. Batech M, Tonstad S, Job JS, Chinnock R, Oshiro B, Merritt
TA, et al. Estimating the impact of smoking cessation during
pregnancy: the San Bernardino County experience. J
Community Health 2013;4:1-10.

14. Yano Y, Hoshide S, Shimada K, Kario K. The impact of cigarette smoking on 24-hour blood pressure, inflammatory
and hemostatic activity, and cardiovascular risk in Japanese
hypertensive patients. J Clin Hypertens (Greenwich)
2013;15:234-40.

3. Huruba D, Sikolova V, Kunzova S, Kasikova K. The role of
smoking in the epigenetic modification of phenotype: the
latest knowledge about smoking-induced pathways. [Article
in Czech] Cas Lek Cesk 2013;152:31-5.
4. Rizzo G, Capponi A, Pietrolucci ME, Arduini D. Effects of
maternal cigarette smoking on placental volume and vascularization measured by 3-dimensional power Doppler ultrasonography at 11+0 to 13+6 weeks of gestation. Am J Obstet
Gynecol 2009;200:415.e1-5.

15. Rico-Rosillo MG, Vega-Robledo GB. Immunological mechanism involved in pregnancy. [Article in Spanish] Ginecol
Obstet Mex 2012;80:332-40.
16. Lippi G, Albiero A, Montagnana M. Lipid and lipoprotein
profile in physiological pregnancy. Clin Lab 2007;53:173-7.
17. Rao ChS, Subash YE. The effect of chronic tobacco smoking and chewing on the lipid profile. J Clin Diagn Res
2013;7:31-4.

Volume 21 | Issue 3 | December 2013

123

AL JO

U

R

AL

PE

R

AT

N

IN

Research Article

L

Perinatal Journal 2013;21(3):124-128

R

N

A

PE

IN

AT
U
AL JO

R

Evaluation of prenatal ultrasonographic markers
in aneuploidy cases
Orkun Çetin, Fatma Ferda Verit Atmaca, Ayﬂegül Deregözü, Ali Galip Zebitay, O¤uz Yücel
Clinics of Gynecology&Obstetrics, Süleymaniye Maternity Training and Research Hospital, Istanbul, Turkey

Abstract

Anöploidi olgular›n›n prenatal ultrasonografik
belirteçlerinin de¤erlendirilmesi

Objective: The aim of our study is to evaluate the major structural anomalies and minor ultrasonographic markers in aneuploidy
cases of our clinic.

Amaç: Çal›ﬂmam›z›n amac›; klini¤imizde anöploidi saptanan olgularda majör yap›sal anomalilerin ve minör ultrasonografik belirteçlerin de¤erlendirilmesidir.

Methods: Between the January 2008 and July 2012, 1517 cases
that had genetic amniocentesis were analyzed. Fifty-three cases
with proven aneuploidy were evaluated from cytogenetic records
of fetuses. The ultrasonographic findings of aneuploidic fetuses
found during fetal anomaly screening at 18-22 weeks of gestation
were analyzed.

Yöntem: Ocak 2008 - Temmuz 2012 tarihleri aras›nda genetik
amniyosentez incelemesi yap›lan 1517 olgu incelendi. Fetüslere ait
sitogenetik kay›tlardan anöploidi saptanan 53 olgu de¤erlendirmeye al›nd›. Anöploidisi olan fetüslerin 18-22 gebelik haftalar›nda yap›lan fetal anomali taramas›nda saptanan ultrasonografik bulgular›
gözden geçirildi.

Results: Thirty-five of 53 aneuploidic fetuses which were included in the study were trisomy 21, 7 of them were trisomy 18, 2 of
them were trisomy 13, 6 of them were 47,XXY (Klinefelter syndrome), and 3 of them were 45,X (Turner syndrome). The most
frequently observed minor ultrasonographic marker in trisomy 21
cases was increased nuchal thickness. Most commonly seen major
structural anomaly in trisomy 18 cases was hydrops fetalis while it
was hyperechogenic intracardiac focus in trisomy 13 cases.

Bulgular: Çal›ﬂmaya dahil edilen 53 anöploidik fetüsün 35’i trizomi 21, 7’si trizomi 18, 2’si trizomi 13, 6’s› 47,XXY Klinefelter sendromu, 3’ü 45,X Turner sendromu olarak rapor edilen olgulard›.
Trizomi 21 olgular›nda en s›k izlenen minör ultrasonografik belirteç artm›ﬂ ense kal›nl›¤›yd›. Trizomi 18 olgular›nda en s›k majör
yap›sal anomali hidrops fetalis olarak karﬂ›m›za ç›kt›. Trizomi 13
olgular›nda en s›k kalpte hiperekojen odak izlendi.

Conclusion: Ultrasonography usage in the diagnosis of fetuses with
chromosomal anomaly gradually increases. Invasive prenatal test
should be suggested to the family in the presence of serious structural anomalies or in the existence of several ultrasonographic findings.
Key words: Aneuploidy, fetal ultrasonography, major structural
anomaly.

Introduction
Chromosomal anomalies are one of the most significant reasons of fetal morbidity and mortality. Invasive
prenatal diagnostic procedures are used for the diagnosis of fetal aneuploidy. These diagnosis methods are
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Sonuç: Kromozom anomalili fetuslar›n tan›s›nda ultrasonografinin kullan›m› giderek artmaktad›r. Fetusta ciddi yap›sal anomali
varl›¤›nda veya birden fazla ultrasonografik bulgu varl›¤›nda aileye invaziv prenatal test önerilmelidir.
Anahtar sözcükler: Anöploidi, fetal ultrasonografi, majör yap›sal
anomali.

recommended only to pregnants who have high risk of
chromosomal anomaly since they may progress with
pregnancies resulting with 1-2% high miscarriage
rates.[1] Another method to determine pregnants in
high risk group is the second trimester ultrasonographic evaluation. This evaluation should be able to
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research abnormal ultrasonographic findings including
both major structural anomalies and minor (moderate)
markers that will distinguish euploid fetuses from aneuploidic fetuses.[2] Ultrasonographic findings of chromosomal anomalies can be listed as ventriculomegaly,
holoprosencephaly, choroid plexus cyst, DandyWalker complex, cleft palate and lip, micrognathia,
nasal hypoplasia, nuchal edema, cystic hygroma,
diaphragmatic hernia, cardiac defects, duodenal atresia, short extremities, clinodactyly, polydactyly, and
syndactyly.[3]
The purpose of our study is to evaluate in our clinic the major structural anomalies and minor ultrasonographic markers in cases found to be aneuploidic.

Methods
Totally 1517 cases that undergone genetic amniocentesis between January 2008 and July 2012 were evaluated. Fifty-three cases who found to be aneuploidic by
cytogenetic records of fetuses were included to the
study. Amniocentesis indications were chromosomal
abnormality history in the family, advanced maternal
age, high risk at screening tests, some markers found in
ultrasonographic examinations, and structural anomalies. Ultrasonographic findings of aneuploidic fetuses
which were detected during fetal anomaly screening at
18-22 weeks of gestation were reviewed. Babies lost at
early periods, and those without karyotype analysis
were excluded from the study. Ultrasonographic examinations were done by the specialists in our clinic via
Voluson 730 Expert ultrasound device and 3.5 MHz
probe. Amniocentesis procedure was carried out in
company with ultrasonography after abdominal region
was cleaned twice by octenidine hydrochloride
through 22-gauge spinal needle. Twenty metaphases
were expected at least in 5 cultures. Detecting same
chromosomal defect in two different cell cultures on
more than two cells was considered as mosaicism.
During ultrasonographic examination, head, face,
neck, thorax (image of atriums and ventricles, and
major vessel outlets), abdominal cavity, extremities
(hands and feet), spinal cord, long bones, and genital
area of fetuses were evaluated. Abnormalities of each
organ were recorded. As ultrasonographic marker definitions, nuchal skin thickness being 6 mm or thicker,
existence of choroid plexus cysts at any number and
size on cerebral ventricles, echogenicity increase in
cardiac ventricle, and renal pelvis diameter exceeding 4

mm were considered as renal pelvicaliectasis while
femur and humerus lengths being 0.85 shorter than
expected length was considered as short femur and
humerus. Major structural anomalies were determined
as central nervous system anomalies, cardiac defects,
abdominal anomalies, renal anomalies, extremity
anomalies, cystic hygroma, fetal hydrops and facial
anomalies.

Results
The mean age of 53 patients who undergone ultrasonographic examination was 32.5 (range: 17-44)
years, mean weeks of gestation was 19.9 (range: 18-23)
weeks. Thirty-five (66.03%) of 53 aneuploidic fetuses
included to the study were reported to have trisomy 21,
7 (13.2%) of them were trisomy 18, 2 (3.77%) of them
were trisomy 13, 6 (11.32%) of them were 47,XXY
Klinefelter syndrome, and 3 (5.66%) of them were
45,X Turner syndrome (Table 1).
Totally 35 trisomy 21 cases were detected. No
anomaly was detected ultrasonographically in 15
(42.85%) of these cases. One or more major and/or
minor ultrasonographic anomalies were detected in 20
cases (57.14%). Nine of them were major structural
anomaly while 28 of them were ultrasonographic
markers. In three cases, major structural anomalies and
minor ultrasonographic markers were observed
together. Cardiovascular system anomaly seen in 5
cases (14.28%) was the most common major structural
anomaly. Ventricular septal defect was detected in 4
out of 5 cases (11.42%). As the second most frequently observed anomaly, central nervous system anomaly
was found in 4 cases (11.42%). The most frequently
seen minor ultrasonographic marker in trisomy 21
cases was the increased nuchal thickness which was
seen in 20% of them (7/35). Short femur and short
humerus was seen in 6 cases (17.14%) while nasal
hypoplasia was seen in 5 cases (14.28%), and pelvicaliectasis was seen in 4 cases (11.42%) (Table 2).

Table 1. The distribution of aneuploidy cases.
Anomaly

Case number

Trisomy 21
Trisomy 18
Trisomy 13
45,X
47,XXY

35 (66.03%)
7 (13.2%)
2 (3.77%)
3 (5.66%)
6 (11.32%)
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In our study, there were seven trisomy 18 cases. All
cases had ultrasonographic marker. The most common
major structural anomaly detected was hydrops fetalis
(42.85%). Following hydrops fetalis, cardiovascular
system anomalies and central nervous system anomalies were the next common anomalies which were
seen in 28.27% of the cases. Among cardiovascular system anomalies, there was ventricular septal defect in
one case (14.28), and coarctation of aorta in 2 cases
(14.28%). As central nervous system anomaly, there
was ventriculomegaly in 2 cases (28.57%). Choroid
plexus cysts in 2 cases (28.57%) and pelvicaliectasis in
2 cases (28.57%) were the most common minor markers (Table 2).
In our study, trisomy 13 was detected in 2 cases. All
these cases had ultrasonographic markers. Also, all
cases had hyperechogenic intracardiac focus. In one
case, face anomaly (cleft lip) accompanied to this
anomaly, and hyperechogenic intestine accompanied
in another case (Table 2).
We found Turner syndrome in 3 cases in our study.
Ultrasonographic anomaly was detected in all of the
cases. Also cystic hygroma was seen in all cases. In
addition to cystic hygroma, hyperechogenic intestine
was found in one case (Table 2).
We detected Klinefelter syndrome in 6 cases in our
study. In one of these cases (16.66%) had major structural anomaly and 5 of them (83.33%) had minor ultrasonographic marker. Only one case had no ultrasonographic finding. We found ventricular septal defect in
one case (16.66%) as major structural anomaly. Pes
equinovarus was seen in 3 cases (66.66%) as the most

common minor ultrasonographic marker. It was followed by the hyperechogenic intracardiac focus,
hyperechogenic intestine and pelvicaliectasis, each
seen in two cases (33.33%) (Table 2).

Discussion
Chromosomal anomalies are seen in every 0.1% to
0.2% live birth.[4,5] In our study, we analyzed 53 aneuploidy cases (3.49%) among 1517 amniocenteses conducted for different indications. Abnormal ultrasound
findings were found in 37 (69.81%) out of 53 aneuploidic cases.
The most common structural anomalies in fetuses
with trisomy 13 are the mid-facial line defects.[6] In our
study, although case number was insufficient (totally
two trisomy 13 cases), cleft lip was found in 50% of
cases. Nyberg and Souter indicated in their study performed on trisomy 13 cases that the central nervous
system anomalies were the most common major structural anomaly, and hyperechogenic intracardiac focus
was the most common minor ultrasonographic marker.[7] In our study, hyperechogenic intracardiac focus
was detected in all trisomy 13 cases. Taslimi et al.
reported in their study that the possibility to detect an
ultrasonographic finding after 18 weeks of gestation at
second trimester increased 22.2% (from 43.7% to
64.5%).[8] In our study, mean weeks of gestation for
ultrasonographic examination was 19.9. Although
these weeks of gestation have high chance for detecting
ultrasonographic marker, they are late weeks of gestation in case of a medical evacuation.

Table 2. Prevalence of ultrasonographic markers in aneuploidic cases.
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Anomaly

Trisomy 21

Trisomy 18

Trisomy 13

47,XXY

45,X

Choroid plexus cyst
Ventriculomegaly
Ventricular septal defect
Hyperechogenic intracardiac focus
Increased nuchal thickness
Hyperechogenic intestine
Short femur-humerus
Pelvicaliectasis
Nasal hypoplasia
Hydrops fetalis
Pes equinovarus
Single umbilical artery
Cystic hygroma

3 (8.57%)
2 (5.71%)
4 (11.42%)
3 (8.57%)
7 (20%)
6 (17.14%)
4 (11.42%)
5 (14.28%)
-

2 (28.57%)
2 (28.57%)
2 (28.57%)
1 (14.28%)
2 (28.57%)
1 (14.28%)
3 (42.85%)
-

2 (100%)
1 (50%)
-

1 (16.66%)
2 (33.33%)
2 (33.33%)
2 (33.33%)
3 (50%)
1 (16.66%)
-

1 (33.33%)
3 (100%)
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Major or minor ultrasonographic anomaly was
detected in all trisomy 18 cases in our study. In the
study of DeVore where second trimester ultrasonographic findings of trisomy 18 cases were analyzed,
non-cardiac anomalies (77%) were found to be more
common than cardiac anomalies.[9] In our study,
hydrops fetalis was the most common major structural
anomaly in trisomy 18 cases. It is followed by cardiovascular system and central nervous system anomalies.
Given the minor ultrasonographic markers, choroid
plexus cysts were the most common ultrasound finding
in trisomy 18 cases. In all trisomy 18 cases, choroid
plexus cysts were accompanied by pelvicaliectasis. In
the meta-analysis of Yoder et al., it was found that trisomy 18 risk increased 13.8 times in fetuses which
found to have isolated choroid plexus cyst in second
trimester ultrasonography.[10] Also, amniocentesis was
suggested to patients with isolated choroid plexus cyst
only when maternal age was above 36, and trisomy 18
risk was found to be high in fetal screening tests (higher than 1/3000).[8]
In our study, abnormalities were found in ultrasonographic examination in all cases with Turner syndrome. The reason for this high rate is that the phenotypic findings of cases with Turner syndrome were as
severe as much to detect during first and early second
trimesters ultrasonographically.[11] The most common
major structural anomaly seen in the cases with Turner
syndrome is cystic hygroma as seen in our study.
Down syndrome (trisomy 21) is in the primary
chromosome anomaly that perinatologists research
carefully due to its possibility (1.41 per 1000 live
births).[12] Even though various rates were reported in
different studies, it was reported that structural anomalies were detected in second trimester ultrasonographic examination almost 30% of fetuses with Down
syndrome.[13-15]
According to meta-analysis results of SmithBindman et al., increased nuchal thickness is the most
significant ultrasonographic marker for distinguishing
fetuses with Down syndrome from those without
Down syndrome.[16] It was reported that increased
nuchal thickness increases trisomy 21 risk 17 times
more. In our study, increased nuchal thickness was the
most common minor ultrasonographic marker (20%)
in trisomy 21 cases. There were major structural
anomalies in 9 fetuses (25.71%) with trisomy 21. In the
study of DeVore and Romero, this rate was found to be

between 20% and 87%, and relatively higher rate was
reported compared to our study.[17] The reason is that
the cardiovascular system anomalies were at a higher
rate in DeVore and Romero’s study than our study. In
the study of Papp et al., major structural anomaly rate
was reported as 28.5% and cardiovascular system
anomalies were reported as the most common major
structural anomalies.[18] This study was the most similar
study for both major structural anomaly prevalence
and the most common anomaly that we should
research. Kallen et al. performed a postnatal series of
study on fetuses with Down syndrome and reported
ventricular septal defect rate as high as 28%.[19] In our
study, ventricular septal defect rate was found to be
11.42% (4 cases).
Hypoplasia or lack of nasal bone in fetuses with
Down syndrome is also a common marker. Bromley et
al. reported this rate as 43%.[20] In a study performed by
Taner et al. in Turkey, this rate was found as
10.52%.[21] We found the rate of hypoplasia or lack of
nasal bone as 14.28% in our study. This rate was consistent with the study of Taner et al.
Klinefelter syndrome (47,XXY) is seen in prenatal
diagnostic series with a rate of 0.15%.[22] Klinefelter
syndrome is caused by the lack of specific prenatal malformations, and establishing prenatal diagnosis by
chance.[23] In the study of Grunchy et al., it was reported that oligohydramnios, bilateral renal agenesia and
congenital cardiac anomalies were the most common
anomalies seen in non-mosaic 47,XXY cases.[24]
Although the case number in our study was not sufficient (6 cases with Klinefelter syndrome), the most
common malformation in our study was the pes
equinovarus anomaly. When other malformations are
analyzed, ventricular septal defect was seen as major
structural anomaly while hyperechogenic intracardiac
focus, pelvicaliectasis and hyperechogenic intestine
were seen as minor anomalies. The variety of anomalies detected prenatally was consistent with the literature.
Retrospective planning of our study, low number of
cases with aneuploidy, not performing ultrasonographic examination by same physician each time can be all
listed as the disadvantages of our study.
Ultrasonographic examination at 11 and 13 weeks of
gestation and maternal serum markers help diagnosis
at a rate of 95% in terms of chromosomal anomalies.[25]
Determining the frequency of particular markers for
Volume 21 | Issue 3 | December 2013
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each karyotype anomaly would be helpful in aneuploidy screening.
Trisomy 13 and trisomy 18 are the aneuploidies
providing sonographic findings at a high rate.
Therefore, second trimester obstetric ultrasonography
seems to be helpful for detecting trisomy 13 and trisomy 18. Sonographic markers cannot be detected in a
considerable part of trisomy 21 cases. Therefore, using
first and second trimester biochemical screening tests
together with sonographic findings will increase the
possibility to detect structural chromosomal anomalies.

Conclusion
Ultrasonography usage in the diagnosis of fetuses with
chromosomal anomaly gradually increases. Invasive
prenatal test should be suggested to the family in the
presence of serious structural anomalies or in the existence of several ultrasonographic findings.
Conflicts of Interest: No conflicts declared.
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Obesity at conceivement interferes with placental
weight but not birth weight
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Abstract

Pre-konsepsiyonel obezite plasental a¤›rl›¤›
etkilemekle birlikte do¤um a¤›rl›¤›n›
etkilememektedir

Objective: Obesity is a well-known risk factor for the pregnancy
outcome. We aimed to assess the relationship among pre-conceptional obesity, birth weight and placental weight.

Amaç: Obezite gebelik sonuçlar›n› etkileyen risk faktörlerindendir.
Bu çal›ﬂmada konsepsiyon öncesi obezite ile do¤um a¤›rl›¤› ve plasental a¤›rl›k aras›nda iliﬂki olup olmad›¤›n› araﬂt›rmay› amaçlad›k.

Methods: Regularly followed-up 259 women were divided into
two groups according to their pre-conceptional body mass index
(BMI). There were 177 patients in the non-obese group who had
BMI below 25 and 82 patients in the obese group who had BMI
equal to or above 25. Babies and placentas were weighted, placental weight to birth weight ratio (PW/BW) were calculated.

Yöntem: Düzenli takip edilen 259 gebe pre-konsepsiyonel vücut
kitle indeksine (VK‹) göre iki gruba ayr›lm›ﬂt›r. Hastalar›n
177’sinin VK‹ 25’in alt›nda, 82’sinin ise 25 veya üzerindedir.
Do¤um sonras› bebekler ve plasentalar tart›lm›ﬂt›r ve plasental
a¤›rl›¤›n bebek a¤›rl›¤›na oran› (PA/DA) hesaplanm›ﬂt›r.

Results: While birth weight did not differ between the groups
significantly (3294±420 vs. 3389±425), mean placental weight was
significantly higher in the obese group (610±114 vs. 659±128)
(p=0.004). There was a strong relationship between PW/BW ratio
and maternal pre-pregnancy body mass index (BMI). This ratio
was higher in the obese group when compared to the non-obese
patients (18.63±3.11 vs. 19.44±2.95) (p=0.054).
Conclusion: Our findings may be interpreted as the obesity causes ineffective nutrition of the baby so that relatively bigger placentas are needed by the fetus to reach its potential size. Further studies must be done to clarify the relationship between placental sufficiencies of obese patients.
Key words: Birth weight, obesity, placenta, pregnancy.

Introduction
Multidirectional relationships among mother, placenta
and fetus are very complex and more appropriate interactions among them result in a healthier mother and a
baby.
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Bulgular: Gruplar aras›nda do¤um a¤›rl›klar› aç›s›ndan anlaml›
fark izlenmezken (3294±420 vs 3389±425), ortalama plasental
a¤›rl›k obez grupta anlaml› olarak daha yüksektir (610±114 vs
659±128) (p=0.004). PA/DA ile pre-konsepsiyon dönemindeki
VK‹ aras›nda güçlü bir iliﬂki mevcuttur. Bu oran obez grupta kontrol grubuyla karﬂ›laﬂt›r›ld›¤›nda daha yüksektir (18.63±3.11 vs
19.44±2.95) (p=0.054).
Sonuç: Bulgular›m›z maternal obezitenin etkin olmayan bir
beslenmeye neden oldu¤u ve fetüsün potansiyel boyutuna ulaﬂmas›
için rölatif olarak daha büyük plasentaya gereksinim duydu¤u
ﬂeklinde yorumlanabilir. Obez insanlardaki plasental yetmezli¤in
aç›kl›¤a kavuﬂmas› için baﬂka çal›ﬂmalara da ihtiyaç duyulmaktad›r.
Anahtar sözcükler: Do¤um a¤›rl›¤›, gebelik, obezite, plasenta.

It is known that there is a correlation between placental weight, birth weight and gestational age.
Placental localization, maternal weight gain, age, lying
position of the mother, sex of the fetus might affect the
neonatal birth weight.[1,2] Many studies have considered
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that the anthropometric characteristics of the parents
have an influence on birth weight.[3,4]
Placental weight is also affected by many factors
such as maternal anemia, gestational week of birth,
maternal systemic diseases, fetal anomalies, abnormal
placental forms and placentation.[5] Dietary changes
also result in changes in placental weight as well as
birth weight.
It is well-known that maternal obesity is strongly
related to the poor obstetric outcomes.[6] Pre-pregnancy obesity is shown to be related to increased birth
weight previously.[7] Although pre-pregnancy obesity is
shown to be related to increased inflammation in placenta,[8] the relationship between pre-conceptional
obesity and placental weight has not been clarified yet.
The objective of our study is to assess the relationship among maternal pre-conceptional obesity, birth
weight and placental weight.

Methods
We conducted our study in the department of gynecology and obstetrics of a university hospital between
2009 and 2011. Local ethical committee approval was
taken for the study.
All patients that were followed-up regularly in our
hospital and delivered after 37th week of gestation
were included into the study. The patients who had
systemic diseases such as hypertension, diabetes, anemia, cardiac disease and respiratory system disease and
complicated pregnancies such as hyperemesis gravidarum, gestational diabetes, pregnancy induced hypertension, multiple pregnancies, fetal anomalies were
excluded from the study. Informed consent forms were
received from the patients. The patients with missing
data were also excluded. Totally 259 women were
included in the study.
Soon after the delivery, babies were weighted by
the same digital scale without any clothes after shortening the umbilical cord by the nurses.
After the spontaneous removal of the placenta it
was evaluated if it was complete. Then they were
weighted on a digital scale by the nurses as soon as possible with its membranes and cord. PW/BW ratio was
calculated by dividing placental weight to birth weight
and multiplying the result by 100.[9]
To calculate body mass index (BMI) from the follow-up charts of the patients, we determined the
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height and pre-pregnancy weight and calculate the
BMI by dividing the weight (kg) of the patient to the
square of her height (m). We calculated the weight
gain throughout the pregnancy by subtracting the prepregnancy weight of the patient from her weight when
she was hospitalized for the delivery.
For the statistical evaluation SPSS 11.5 package
program (SPSS Inc., Chicago, IL, USA) was used.
Descriptive statistics for continuous variables were
defined as mean ± standard deviation and categorical
variables were expressed as case number and per cent.
p<0.05 was accepted as statistical significance.
Backward regression analysis was done for adjusting
the significance of the data.

Results
Study population (n=259) were divided into two groups
according to their BMI. The normal group who had
BMI below 25 consisted of 177 women and the obese
group who had BMI equal to or above 25 consisted of
82 women.
While 94 (53.1%) of the patients in the non-obese
group undergone more than 5 years of formal education, 29 of the patients of the obese group (35.4%)
undergone more than 5 years of formal education
(p=0.001). Thirty-five patients (19.8%) of control
group and 8 (9.8%) of study population were employed
(p=0.013).
Age, gestational week at birth, parity, sex of the
baby, and hemoglobin levels of the groups were
defined in Table 1.
While birth weight did not differ between the
groups significantly, mean placental weight was significantly higher in the obese group when compared to
the non-obese ones (Table 2).
Although it did not reach a significant level, there
was a strong relationship between the PW/BW ratio
and the maternal pre-pregnancy BMI. This ratio was
higher in the obese group when compared to the nonobese patients (Table 2).
BMI ≥25 is significantly related to the placental
weight. After adjusting for age, parity, education and
employment, this relationship preserved its significance.
Placental localization and weight gain during the
gestation did not change the birth weight, placental
weight and PW/BW ratio significantly.

Obesity at conceivement interferes with placental weight but not birth weight

Table 1. The comparison of some parameters among groups.
Variables

BMI<25

BMI≥25

P

Age (year)

26.18±4.65

27.83±4.88

0.012

Gestational week at delivery

38.99±1.14

39.13±1.11

0.404

Parity
Gender of the baby

Female
Male

Hemoglobin level (mg/dl)

0.88±0.95

1.45±1.23

0.000

65 (42.5%)
88 (57.5%)

45 (54.9%)
37 (45.1%)

0.07

11.93±1.38

11.92±1.21

0.098

Table 2. Placental weight and birth weight according to BMI.
Variables

BMI<25

BMI≥25

Birth weight (g)

3294.02±420.00

3389.15±425.56

0.101

Placental weight (g)

610.99±114.72

659.10±128.71

0.004

18.63±3.11

19.44±2.95

0.054

PW/BW

Discussion
It was recently demonstrated that pregnancies with a
greater weight gain of mother ends with a greater birth
weight of newborn.[4] Albouy-Llaty et al.[1] showed that
while birth weight and abdominal circumference of
baby is related to the maternal BMI, femur length is
related to both parents’ height. Pre-pregnancy obesity
is shown to be related to increased birth weight previously.[6] In our study, the obese patients had nearly 100
g heavier babies when compared to the non-obese
patients. But this difference did not reach statistically
significant levels. This might be because of the higher
ratio of female babies in the obese group when compared to the non-obese group. Between the groups
there was a non-significant but strong difference about
baby’s gender (p=0.07). It is well-known that the
female newborns are relatively smaller than the male
newborns.
Because of the difference of the methods of measuring placental weight, comparing the studies about
this subject might be very difficult. So this is one of the
limitations of our study as the other studies about this
subject.
Like maternal diet, adipose tissue composition and
physical activity are also related to the placental size.[10]
Hasegawa et al.[5] showed that patients with low maternal BMI, preeclampsia, abnormal placental forms and
short umbilical cords had smaller placenta in their retrospective study.

P

In the current study we found that the placentas of
the patients with pre-pregnancy obesity were heavier
than the placentas of the control group significantly. It
was concordant with the literature.
In an uncomplicated pregnancy it is known that the
lower the PW/BW ratio the higher the nutritional efficiency.[11] Maternal anemia and smoking increases this
ratio by deteriorating placental circulation. We found
that PW/BW ratio of the obese group was higher than
that of the control group. This may be interpreted as
the obesity causes ineffective nutrition of the baby so
that relatively bigger placentas are needed by the fetus
to reach its potential size.
In a study, it was shown that there were no correlations between placental position and birth weight or
length.[12] In another retrospective study, no correlations
between placental position and birth weight and perinatal outcomes were found.[13] We also could not find a
relationship between placental location with either birth
weight or placental weight. Although previous studies
have shown a relationship between weight gain during
the pregnancy and birth weight, we failed to show such
a result perhaps because of the small size of our study.

Conclusion
Further well designed studies must be done for clarifying the effect of obesity on placental weight.
Conflicts of Interest: No conflicts declared.
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Abstract

Gebelik diyabeti tarama ve tan› testlerinin fetal
makrozomi üzerine etkileri

Objective: To assign the detection rate of the clinical gestational
diabetes mellitus by using American Diabetes Association criteria,
and to compare the results of the 50 g glucose challenge test
(GCT) and 100 g oral glucose tolerance test (OGTT) with fetal
macrosomia.

Amaç: American Diabetes Association kriterleri kullan›larak gestasyonel diabetes mellitus prevalans›n›n belirlenmesi ve gestasyonel diyabetes mellitusun komplikasyonlar›ndan birisi olan fetal
makrozominin, 50 g glukoz challenge test (GCT) ve 100 g oral
glukoz tolerans testi (OGTT) sonuçlar› ile aras›ndaki iliﬂlkinin incelenmesidir.

Methods: The results of 50 g GCT and 100 g OGTT of 690 pregnant were examined for fetal macrosomia. The pregnant divided
into three groups. Group 1 included pregnant women with normal
glucose challenge test (n=580), Group 2 included pregnant women
with abnormal 50 g GCT but normal 100 g OGTT results (n=66),
and Group 3 included pregnant women with a diagnosis of gestational diabetes (n=44). The fetal macrosomia rates within groups
(?4000 g) and the efficacy of the 50 g GCT and 100 g OGTT to
predict fetal macrosomia were evaluated.
Results: The prevalence of the gestational diabetes mellitus was
6.3% (CI 4.7-8.4%). The prevalence of the fetal macrosomia was
4.4% (26/580; CI 3.0-6,4%) in Group 1, 18.1% (12/66; CI 10.729,1%) in Group 2, and 34% (15/44; CI 21-48%) in Group 3. For
the detection rate of fetal macrosomia, sensitivity and specificity of
50 g GCT and 100 g OGTT were 50%, 55%, and 86% and 65%
respectively. Positive predictive values were 24% and 34%. There
was significantly positive correlation between 50 g GCT and 100
g OGTT fasting value and birth weight (p). There was no positive
correlation between 100 g OGTT (1- hour, 2-hour and 3-hour)
and birth weight.
Conclusion: 50 g GCT and oral glucose tolerance test are not
sensitive tests for prediction of the fetal macrosomia. Even if
patients over 140 mg/dL as a result of 50 g GCT screening test are
not 100 g OGTT positive, they should be followed up closely in
terms of fetal macrosomia as gestational diabetes mellitus patients.
Key words: Fetal macrosomia, gestational diabetes mellitus, glucose tolerance test.
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Yöntem: 690 gebenin 50 g GCT ve 100 g OGTT sonuçlar› fetal
makrozomi aç›s›ndan de¤erlendirildi. Gebeler 3 gruba ayr›ld›.
Grup 1 (n=580): 50 g GCT sonuçlar› normal gebeler; Grup 2
(n=66): 50 g GCT sonuçlar› yüksek ancak 100 g OGTT sonuçlar›
normal olan gebeler; Grup 3 (n=44): Gestasyonel diabetes mellitus
tan›s› alan olgular. Gruplar içerisinde, fetal makrozomi oranlar›
(≥4000 g) ve fetal makrozomiyi saptamada 50 g GCT ve 100 g
OGTT’nin etkinli¤i araﬂt›r›ld›.
Bulgular: Popülasyonumuzda, gestasyonel diabetes mellitus prevalans› %6.3 (CI %4.7-8.4) bulundu. Fetal makrozomi prevalans›;
Grup 1’de %4.4 (26/580; CI %3.0-6.4), Grup 2’de %18.1 (12/66;
CI %10.7-29.1), Grup 3’te ise %34 (15/44; CI %21-48) idi. Fetal
makrozomiyi saptamada, s›ras› ile 50 g GCT ve 100 g OGTT’nin
sensitivitesi %50, %55, spesifitesi %86, %65; pozitif prediktif
de?erleri ise, %24, %34 bulundu. 50 g GCT ve 100 g OGTT açl›k de¤eri ile do¤um kilolar› aras›nda anlaml› pozitif korelasyon
saptand›. 100 g OGTT 1. saat, 2. saat, 3. saat de¤erleri ile fetal
a¤›rl›klar aras›nda korelasyon saptanmad›.
Sonuç: 50 g GCT ve 100 g OGTT makrozomik fetus s›kl›¤›n›n
saptamas›nda duyarl› testler de¤ildir. 50 g GCT tarama sonucu
140 mg/dl’nin üzerindeki hastalar 100 g OGTT pozitif olmasa bile gestasyonel diyabetes mellitus hastalar› gibi fetal makrozomi
aç›s›ndan yak›ndan izlenmelidir.
Anahtar sözcükler: Fetal makrozomi, glukoz tolerans testi, gestasyonel diabetes mellitus.
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Introduction

Methods

Gestational diabetes mellitus (GDM) is defined as the
carbohydrate intolerance detected during pregnancy
first.[1] Although its prevalence varies by countries, it is
generally between 3.1% and 6.8%.[2] Screening and
diagnostic tests of gestational diabetes mellitus are performed between 24 and 28 weeks of gestation.[3] Today,
there has been still no consensus for the screening and
diagnosis tests yet. As in the world, single-phase 75 g
OGTT test in addition to 2-phase test approach consisting of 50 g glucose challenge test (GCT) and 100 g
oral glucose tolerance test (OGTT) is adopted in
Turkey.

The study performed between September 2009 and
August 2010 in Gynecology&Obstetrics Department
and Medical Biochemistry Department of GATA
Hospital. Results of 999 pregnant women who admitted for 50 g GCT at 24-28 weeks of gestation for routine pregnancy follow-up were evaluated retrospectively. The results of 690 pregnant women who gave birth
in our clinic have been reached. Pregnants who were
positive for 50 g GCT but no OGTT result, pregnants
who had only OGTT results, cases followed up with
pre-gestational diabetes diagnosis and multiple pregnancies were excluded from the study. For OGTT,
≥130 mg/dL at 50 g GCT was considered as the limit[11]
and 100 g OGTT diagnostic test was applied to
patients who were above this limit. Gestational diabetes mellitus diagnosis was established when 2 or
more higher values were detected according to ADA
criteria (fasting 105 mg/dL, 1-hour 190 mg/dL, 2-hour
165 mg/dL, 3-hour 145 mg/dL).[12] The patients were
divided into 3 groups; Group 1 included normal pregnants (n=580; 50 g GCT <130 mg/dL), Group 2
included pregnants who were established GDM diagnosis at the limit (n=66; 50 g GCT ≥130 mg/dL, normal 100 g OGTT results), and Group 1 included pregnants who were established GDM diagnosis (n=44).
Those who had birth weight as 4000 g and above were
considered as macrosomia. While 13 of the patients in
gestational diabetes mellitus group were receiving
insulin therapy and following diet, 31 patients only followed diet.
Blood samples collected for glucose challenge test
and OGTT were taken into gray-capped (BD
Vacutainer Plastic fluoride/oxalate) tubes. Glucose
measurement was performed by Olympus AU2700
(Hamburg, Germany) auto-analyzer. Hexokinase
method was used as measurement method.
For statistical analyses, Student’s t-test, Pearson
correlation analysis and ROC analysis were used on
SPSS 15.0 (SPSS Inc., Chicago, IL, USA) program.
Results were considered as statistically significant when
p value was found to be <0.05.

The purpose of these screening and diagnostic tests
is to establish early diagnosis and to prevent complications that may develop in mother or baby through
increases in blood glucose. One of the complications of
gestational diabetes is macrosomia.[4] Widely accepted
definition of macrosomia is the fetal birth weight over
4000 g.[5] According to the bulletin of American
College of Obstetric and Gynecology (ACOG),
although considering 4500 g and above as macrosomic
is practical, considering as 4000 g and above is more
widely accepted in terms of reducing mortality and
morbidity.[6,7] There are many risk factors for macrosomic fetus. Gaining too much weight during pregnancy, being obese, postterm pregnancy, and macrosomic
fetus history are among these factors. The highest risk
factor is to be a diabetic mother. In the studies analyzing fetal macrosomia frequency, fetal macrosomia incidence at GDM is 16-29% while it is 10% in pregnancy not complicated by diabetes.[8] Many risk factors
have been presented. Gaining too much weight during
pregnancy, being obese, postterm pregnancy, and
macrosomic fetus delivery history are among these factors. The highest risk factor is to be a diabetic mother
When the literature is reviewed, it is seen that the
pregnant women who have 100 g OGTT results within normal limits despite the high 50 g GCT results are
under more risk compared to normal pregnant women
in terms of obstetric outcomes.[9,10]
The purpose of our study is to determine GDM
prevalence in our own population, to analyze the relationship of fetal macrosomia which one of the GDM
complication with the results of 50 g GCT and 100 g
OGTT, and to detect cases who have high 50 g GCT
results but within normal limits of 100 g OGTT and to
evaluate them in terms of fetal macrosomia.
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Results
In 110 (15.9%, CI 13.4-18.8%) of the 690 patients
included to the study, 50 g GCT was positive (≥130),
100 g OGTT was used. According to American
Diabetes Association (ADA) criteria, 6.3% (44/690; CI

The effects of gestational diabetes mellitus screening and diagnostic tests on fetal macrosomia

4.7-8.4%) of the patients were established GDM diagnosis.
Mean ages of pregnants were 28.8±4.8 in Group 1,
30.2±4.6 in Group 2, and 32.0±5.2 in Group 3. There
was statistically significant difference between Group 1
and Group 3 in terms of age (p<0.001). Mean fetal
birth weight was 3422±344 g in Group 1, 3524±455 g
in Group 2, and 3380±684 g in Group 3. There was
statistically no significant difference between groups in
terms of age or fetal birth weights; however, there was
statistically significant difference between groups in
terms of glycemia values at 50 g GCT (1-hour) and 100
g OGTT (0, 1, 2, and 3-hours) (Table 1).
When all groups were analyzed together, fetal
macrosomia rate was found to be 7.6% (53/690; CI
5.9-9.9%). Mean fetal weight of 53 cases who found to
have fetal macrosomia was 4189±167 g.
When subgroups were evaluated, fetal macrosomia
rate was 4.4% (26/580; CI 3.0-6.4%) in Group 1,
18.1% (12/66; CI 10.7-29.1%) in Group 2 and 34%
(15/44; CI 21-48%) in Group 3. Also, when Groups 2
and 3 which have positive 50 g GCT are evaluated
together, fetal macrosomia rate was found as 24.5%
(27/110; CI 17-33%).
In terms of the relationship of fetal weights of 50 g
GCT (+) group (Groups 2 and 3) with GCT and
OGTT results, positive correlation was found only
between 50 g GCT (1 hour), 100 g OGTT (fasting)
and fetal weights (p<0.05); however, there was no correlation between fetal weights and 1-hour, 2-hour and
3-hour of 100 g OGTT (p>0.05).

When groups with and without fetal macrosomia
were evaluated separately, significant correlation was
found only between birth weights in the group without
macrosomia and 2-hour value of 100 g OGTT
(p<0.001) while there was no correlation in macrosomic group between 50 g GCT (1-hour) and 100 g
OGTT values (Fig. 1).
In Group 2, 50 g GCT result of all macrosomic
babies was found to be above 140 mg/dL (Fig. 1). In
the ROC analysis of Group 2 with 50 g GCT value at
and above 140 mg/dL, macrosomic fetus labor sensitivity was found to be 100% and the specificity was found
to be 45.3% (Fig. 2).
For macrosomia of 50 g GCT, the sensitivity was
50%, specificity was 86%, positive predictive value
(PPV) was 24%, negative predictive value (NPV) was
95%, and likelihood ratio (LR) was 3.9. For macrosomia
of 100 g OGGT according to ADA criteria, sensitivity
was found as 55%, specificity as 65%, positive predictive
value (PPV) was 34%, negative predictive value (NPV)
was 81%, and likelihood ratio (LR) was 1.5.

Discussion
The prevalence of gestational diabetes mellitus varies
between 3.1% and 6.8%.[2] In Turkish population, it
was found to be 4.48% according to ADA criteria.[13] In
our study, this rate was found as 6.3% (CI 4.7-8.4%).
In our study, the mean age of pregnant women
diagnosed with GDM was 32±5 while it was 28.8±4.8
for normal pregnant women. As known, advanced
maternal age is a risk factor for GDM; therefore, the
findings in our study is consistent with the literature.[14]

Table 1. Demographic, clinical and laboratory data of pregnants who undergone gestational diabetes mellitus screening at 24-28 weeks of gestation.
Group 1
GCT (-)
n= 580
(Mean±SD)

Group 2
GCT (+) GDM (-)
n= 66
(Mean±SD)

Group 3
GDM (+)
n= 44
(Mean±SD)

p
NS

Age

28.8±4.8

30.2±4.6

32.0±5.2

Fetal birth weight

3422±344

3524±455

3380±684

NS

50 g GCT

100±29.3

145.1±9.7

171.6±27.1

<0.001

100 g OGTT Fasting

-

84.1±5.7

94±11.4

<0.001

100 g OGTT 1-hour

-

158±26.3

198.3±22

<0.001

100 g OGTT 2-hour

-

133.8±18.1

165±30.7

<0.001

100 g OGTT 3-hour

-

99.4±19.4

129.5±28.5

<0.001

GCT: glucose challenge test, GDM: gestational diabetes mellitus, NS: not significant, OGTT: oral glucose tolerance test,
SD: standard deviation.
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Fig 1. The relationship between birth weight and loading test values.

Fetal macrosomia is a clinical condition which develops as a result of metabolic events with fetal and maternal traumas associated with mechanical factors, and
should be predicted prenatally due to perinatal death;
therefore its risk factors and possible complications
ROC curve
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Fig 2. The relationship between 50 g glucose screening test and
macrosomia - ROC analysis.
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should be known and intrapartum and postpartum clinical managements should be carried out carefully.
When compared with normoglycemics, macrosomia is three times higher in diabetics and this is associated with various morbidities in the babies of diabetic
mothers.[15] In addition to the gestational diabetes,
macrosomia history, pre-gestational weight, weight
gained during pregnancy, multiparity, male fetus,
pregnancies exceeding 40 weeks, and maternal size are
the other risk factors for macrosomia. Macrosomia
incidence in gestational diabetes is reported as 16-29%
in the literature, but this rate is 10% in those without
gestational diabetes.[8] In our study, macrosomia incidence was 5.9% in the group without GDM diagnosis
(Groups 1 and 2), and it was 34% in the group with
GDM diagnosis. Also, macrosomia rate was found to
be 24.5% in the group (Groups 2 and 3) which was
positive for 50 g GCT. The recent data from Turkey
presents macrosomia rate in the general population as
5.15%.[16] In our study, this rate was found as 7.6%.
50 g screening test and 100 g OGTT were compared in the literature when other risk factors are got
under control, and it was found that the possibility of
delivering macrosomic fetus in cases with high 50 g
screening test result but normal 100 g OGTT result
was higher than the pregnants with normal 50 g
screening test result.[17] In our study, this rate was 4,4%
(CI 3.0-6.4%) in Group 1 (26/580) and 18.1% (CI
10.7-29.1%) in Group 2 (12/66).

The effects of gestational diabetes mellitus screening and diagnostic tests on fetal macrosomia

It was shown in the literature that the most significant risk factor for macrosomia was 140 mg/dL positive
GCT.[18] In our study, no macrosomic baby was seen in
Group 2 pregnants who were below 140 mg for 50 g
GCT. The sensitivity and specificity for delivering
macrosomic baby in results at and above 140 mg/dL
were found to be 100% and 45.3%, respectively.
In the studies performed in Turkey, a significant
relationship was detected between macrosomia and
blood glucose value found to be high at OGTT. Also,
fasting screening test and 2-hour OGTT blood glucose level were found to be independent risk factors for
fetal weight.[19] In our study, where we evaluated the
relationship of fetal birth weight with GCT and
OGTT results of the group (Groups 2 and 3) which
was positive for 50 g GCT, positive correlation was
only found between 50 g GCT & OGTT fasting
results and birth weights (p<0.05); there was no correlation between OGTT 1-hour, 2-hour, and 3-hour
values and birth weights (p>0.05). Groups with and
without macrosomia were evaluated separately, birth
weights in non-macrosomic group was only correlated
with OGTT 2-hour (p<0.001) while there was no significant correlation in 50 g GCT and OGTT values of
macrosomic group.
In our study, when threshold value of 50 g GCT
was considered as 130 mg/dL, we calculated that sensitivity was 50% (37-63%), specificity was 86% (8489%), PPV was 24% (17-33%), NPV was 95% (9396%), and LHR was 3.9 (2.8-5.4) for detecting macrosomia while sensitivity was 55% (37-72%), specificity
was 65% (54-74%), PPV was 34% (21-48%), NPV
was 81% (70-89%), and LHR was 1.5 (1.0-2.4) for
OGTT.

Conclusion
We have concluded that 50 g GCT and 10 g OGTT
(fasting, 1-hour, 2-hour, and 3-hour) are not sensitive
tests for detecting macrosomic fetus frequency.
Conflicts of Interest: No conflicts declared.
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The factors affecting the procedure duration during
second trimester genetic amniocentesis:
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Abstract

‹kinci trimester genetik amniyosentezde iﬂlem
süresine etki eden faktörler

Objective: Genetic amniocentesis is a method of prenatal diagnosis which is still the most commonly performed procedure today.
The aim of this retrospective observational study was to analyze
the factors affecting the duration of second trimester genetic
amniocentesis.

Amaç: Genetik amniyosentez günümüzde halen en s›k yap›lan invaziv prenatal tan› yöntemidir. Bu retrospektif gözlemsel çal›ﬂman›n amac› ikinci trimesterde genetik amaçl› yap›lan amniyosentezde iﬂlem süresine etki eden faktörleri ortaya koymakt›r.

Methods: We evaluated the files of 117 patients in the study who
undergone second trimester amniocentesis for genetic diagnosis.
The duration that the amniocentesis needle was inside the uterine
cavity and the duration of total procedure were both recorded and
the correlation of these parameters with clinical and demographic
characteristics was evaluated. For each patient, the indications for
the procedure and clinical information were also registered.
Results: The mean±SD values of 117 patients for age and the weeks
of gestation were 31.7±5.4 years and 18.4±1.7 weeks, respectively.
The mean±SD values of the time the amniocentesis needle was inside
the uterine cavity and the total procedure time were 85.3±59.3 and
118.7±79.5 seconds, respectively. While there was no difference
among the operators in terms of the duration that the amniocentesis
needle was inside the uterine cavity (p=0.079), the total procedure
durations were statistically different (p=0.004). The procedure was
significantly longer in patients with vaginal bleeding prior to amniocentesis than in patients without vaginal bleeding before the procedure (115.0 vs 74.8 s; p=0.030). Both the appearance of the needle tip
on ultrasound and the difficulty degree of procedure felt by the operators were found to have a significant impact on the duration of the
procedure (p values were 0.024 and 0.030, respectively).
Conclusion: The results of this study objectively show that second trimester genetic amniocentesis is a relatively short procedure. The difficulty degree of the procedure, the appearance
degree of the needle tip on ultrasound and the presence of vaginal
bleeding prior to the procedure affect the duration of the procedure. A larger scale prospective study is needed on the subject.
Key words: Amniocentesis, second trimester, prenatal diagnosis.

Yöntem: Çal›ﬂmada ikinci trimesterde genetik tan› amaçl› yap›lan
117 amniyosentez vakas›n›n dosyalar› tarand›. Amniyosentez i¤nesinin uterus içinde kald›¤› süre ve total süre kaydedildi ve bu parametrelerin klinik ve demografik özelliklerle olan iliﬂkisi araﬂt›r›ld›.
Her hasta için iﬂlem endikasyonu ve klinik bilgiler kaydedildi.
Bulgular: Toplam 117 hastan›n yaﬂ ve gebelik haftas› ortalama±SD de¤erleri s›ras›yla 31.7±5.4 ve 18.4±1.7’dir. Amniyosentez
i¤nesinin uterus içinde kald›¤› süre ve total iﬂlem sürelerinin ortalama±SD de¤erleri s›ras›yla 85.3±59.3 ve 118.7±79.5 saniye olarak
saptand›. ‹ﬂlemi yapan doktorlar aras›nda i¤nenin içerde kald›¤›
süre yönünden fark bulunmazken (p=0.079); total iﬂlem süreleri
doktorlar aras›nda istatistiksel olarak farkl› bulundu (p=0.004).
Amniyosentez öncesi dönemde vajinal kanamas› olan hastalarda
kanamas› olmayan hastalara göre iﬂlem anlaml› olarak daha uzun
sürdü (115.0 vs 74.8 sn; p=0.030). ‹¤ne ucunun ultrasonda görülme derecesi ve iﬂlemi yapan hekim taraf›ndan iﬂlemin hissedilen
zorluk derecesi iﬂlem süresi üzerinde etkili bulundu (p de¤erleri s›ras›yla 0.024 ve 0.030).
Sonuç: Bu çal›ﬂman›n sonuçlar›, ikinci trimesterde genetik amaçl›
yap›lan amniyosentez iﬂleminin k›sa süreli bir iﬂlem oldu¤unu objektif olarak göstermiﬂtir. ‹ﬂlemin zorluk derecesi, i¤ne ucunun ultrasonda görülme derecesi ve iﬂlem öncesi vajinal kanaman›n varl›¤› iﬂlem süresini etkilemektedir. Bu konuda daha geniﬂ kapsaml›
prospektif çal›ﬂmalara ihtiyaç vard›r.

Anahtar sözcükler: Amniyosentez, ikinci trimester, prenatal tan›.
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Introduction
Amniocentesis is a procedure applied for more than 40
years.[1] Despite the improvements in fetal DNA analysis methods in maternal blood recently, second
trimester genetic amniocentesis is still the most commonly used invasive prenatal diagnosis method
today.[2,3]
Second trimester genetic amniocentesis is the procedure of aspiring amniotic fluid by the needle inserted through ultrasound guiding into uterus and amniotic cavity through abdominal anterior wall, and it is traditionally performed between 15 and 20 weeks of gestation.
Generally, the localizations of fetus and placenta
are determined before amniocentesis. If placenta is on
anterior wall, the needle is inserted through a location
without placenta, or by piercing placenta. During the
procedure, the localization of the needle is continuously monitored by ultrasound as displaying the whole
needle. Thanks to the increase in the resolutions of
ultrasound devices, moving amniocentesis needle forward under monitoring is rather faster and reliable
today.
Amniocentesis is a procedure used frequently during daily practice, and a significant part of the daily
workflow of physicians in some busy clinics may be
occupied only for amniocentesis. Thus, presenting factors affecting procedure duration and minimizing the
duration for the procedure become significant.
Although it is done at a great number, there is still limited data today about the duration length of amniocentesis and the factors affecting the duration.[4-7]
Therefore, the aim of this study is to reveal the factors
affecting the duration length of amniocentesis performed for genetic purposes at second trimester.

Methods
The files of patients who undergone amniocentesis at
Gynecology and Obstetrics Clinic of Çanakkale
Onsekiz Mart University between October 2012 and
June 2013 were scanned retrospectively. Before the
procedure, the patients and their husbands were
informed verbally and in written about the technique
and possible complications of the procedure. Informed
consents were received from the couples who accepted
to have the procedure. A total of 117 patients who
undergone amniocentesis at second trimester for pre-

natal genetic diagnostic purpose due to various indications and had at least 15 weeks and 0 days of singleton
gestation were included to the study. The procedure
indications were considered as high risk in triple test,
high risk in double test, high risk in quadruple test,
advanced maternal age (≥35), major anomaly or minor
marker presence at ultrasound, history of baby with
chromosomal anomaly in family and anxiety presence
in family. Ages of patients included to the study were
between 20 and 42. Patients who had multiple pregnancies, oligohydramnios presence, vaginal bleeding in
the last two days before the procedure, those who took
aspirin or heparin within the last 12 hours before the
procedure or who had missing data in their files were
excluded from the study.
Medical histories of all patients included to the
study including age, last menstrual period, gravida,
parity, and abortion numbers were received; their
heights/weights were measured and body mass indexes
(BMIs) were calculated. Clinical and demographic data
such as maternal age, weeks of gestation, procedure
indication, laparotomy history, vaginal bleeding presence before procedure, placental localization, and presence of transplacental transmission were recorded.
Amniocentesis Procedure
Amniocentesis procedure was conducted as specified
below as a standard in each patient. First, weeks of gestation, placental localization and amniotic fluid
amount of all patients were determined by ultrasound
(Voluson 730 pro, GE Healthcare, Milwaukee, WI,
USA). Before the procedure, routine fetal structural
anomaly screening was carried out and weeks of gestation were confirmed by fetal biometry. Before beginning the procedure, polyvidone iodine was applied to
lower abdominal quadrants. A sterile area was established on the procedure zone by sterile cover and the
needle insertion point was determined through the
guidance of ultrasound. For the procedure, 15 cm and
22-gauge spinal needle was used on each patient as a
standard. Upon the contact of ultrasound probe with
the skin, it was considered that “total procedure duration” began. After insertion point was determined with
the guidance of continuous ultrasound image, the needle was inserted as needle was making an angle of 45
degree against the probe and it was moved to the cavity from the region where there is no fetal part or
umbilical cord segment. Transplacental transmission
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Table 1. Demographic and clinical data of patients included to the study (n=117).
Variable

Mean±SD

Median (quarters)

Age (year)

31,7±5.4

31.0 (28.3-36.0)

BMI* (kg/m2)

25.6±4.8

25.0 (22.0-28.3)

Weeks of gestation

18.4±1.7

18.1 (17.0-19.3)

Gravida (n)

2.2±1.2

2.0 (1.0-3.0)

Parity (n)

0.3±0.5

0.0 (0.0-0.8)

Abortion (n)

0.4±0.8

0.0 (0.0-1.0)

duration that needle stayed inside (sec)

85.3±59.3

60.0 (50.0-105.0)

Total procedure duration (sec)

118.7±79.5

88.5 (60.0-179.3)

*BMI: body mass index

was avoided as much as possible. When the needle
entered into the cavity, it was considered that the
“duration that needle stayed inside” began. In order to
decrease the risk of mentioned maternal cell contamination, 1 ml amniotic fluid was taken by a separate
injector, and disposed. Then, 16-20 ml amniotic fluid
was aspired from all patients. After this process, with
the retraction of needle, it is considered that both
durations are ended and these durations are recorded.
These two durations described are recorded as amniocentesis data for each patient at our clinic. The procedure was carried out as standard technique by 5 different operators through following same rules. All
patients were monitored as inpatient for two hours in
terms of acute complications, and then they were discharged from the hospital after their fetal heart beats
were checked again. Local anesthesia was applied on
no patient during the procedure.
The physician carrying out the procedure subjectively evaluated the appearance degree of needle tip on
ultrasound as poor, average and good, and also the difficulty of the procedure as very easy, easy, average,
hard, and very hard.

were done by using Mann-Whitney U test, and they
were analyzed by using Bonferroni correction.
Arithmetic mean±SD and median (first and third quarter values) were given as descriptive statistics. P<0.05
was considered as statistically significant.

Results
Mean±SD values for age and weeks of gestation of
totally 117 patients were 31.7±5.4 and 18.4±1.7,
respectively. Mean±SD values for the duration that
amniocentesis needle stayed within uterine and total
procedure duration were found as 85.3±59.3 and
118.7±79.5 seconds, respectively. Demographic and
clinical data of the patients included to the study were
given in Table 1, and the indications of amniocentesis
procedure were given in Table 2.
While there was no difference among the physicians for the procedure duration that the needle stayed
inside (p=0.079), there was statistically significant difference for total procedure durations (p=0.004).

Table 2. The indications of genetic amniocentesis (n=117).

Statistical Analysis
The data of the study was analyzed by using IBM SPSS
20 (SPSS Inc., Chicago, IL, USA). The consistency of
variables with normal distribution was analyzed by
visual (histogram and probability graphs) and analytic
(Kolmogorov-Smirnov test) methods. Mann-Whitney
U test was used for the comparison of two independent
groups in terms of numerical variables while KruskalWallis test was used for the comparison of three or
more independent groups. The paired comparisons
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Indication

n

%

High risk in triple test

33

28.2

High risk in double test

28

23.9

High risk in quadruple test

25

21.4

Advanced maternal age (≥35)

12

10.3

Anomaly presence at USG*

12

10.3

History of baby with chromosomal anomaly

6

5.1

Anxiety presence in family

1

0.08

*Minor and major anomalies observed during ultrasound were included.

The factors affecting the procedure duration during second trimester genetic amniocentesis: retrospective analysis

The procedure took long in patients who had vaginal bleeding before amniocentesis compared to those
without vaginal bleeding (115.0 vs 74.8 sec; p=0.030).
The appearance degree of needle tip on ultrasound and
the difficulty level during the procedure that the physician had was found to have impact on the procedure
duration (p values were 0.024 and 0.03, respectively).
In paired comparisons conducted by Bonferroni correction, the appearance degree of needle tip on ultrasound being “poor” or “good” was found to have
impact on the procedure duration (p=0.004). Similarly,
in paired comparisons conducted by Bonferroni correction, there was difference in terms of the procedure
duration between the “easy” and “average” groups for
the difficulty level during the procedure that the physician had being “easy” or “average” (p=0.002).

Patient age below or above 35, and BMI below or
above 30 kg/m2, presence of laparotomy history, placental localization and transplacental transmission of
needle had no impact on the duration that needle
stayed within uterine (p>0.05) (Table 3).
On the other hand, no correlation was found
between age, height, weight, BMI, weeks of gestation,
gravida, parity and abortion number with the duration
that needle stayed within uterine (p>0.05). No complication was observed in any case during procedures,
except temporal fetal bradycardia which lasted only for
1-2 minutes in one case.

Discussion
The results of this study objectively showed that the
amniocentesis is a short procedure which lasts for 1.5-

Table 3. Comparison of durations that needle stayed within uterine, according to clinical and demographic characteristics (n=117).
The duration that needle stayed within uterine (sec)
Mean±SD

Median (quarters)

P*

Age (year)
<35
≥35

86.1±108.8
94.0±72.6

60.0 (50.0-83.0)
64.0 (50.0-120.0)

0.706

BMI† (kg/m2)
<35
≥35

79.7±54.9
80.8±54.9

65.0 (50.0-90.0)
68.0 (51.0-92.5)

0.822

Laparotomy history
Yes
N/A

96.6±71.0
67.5±33.7

75.0 (50.0-122.5)
60.0 (50.0-77.5)

0.317

Placental localization
Anterior
Other

75.0±35.5
84.1±66.7

65.0 (51.3-90.0)
69.0 (50.0-90.0)

0.457

Transplacental transmission of the needle
Yes
N/A

78.1±58.4
80.9±53.0

60.0 (50.0-88.3)
64.5 (53.5-90.0)

0.738

The presence of vaginal bleeding before procedure
Yes
N/A

115.0±99.7
74.8±43.4

75.5 (52.5-210.0)
61.0 (50.0-90.0)

0.030

The appearance degree of needle tip
Poor
Average
Good

175.0±106.1
106.1±79.9
68.9±36.6

175.0 (100.0-250.0)
90.0 (50.0-130.0)
60.0 (50.0-80.0)

0.024**

The difficulty level of the procedure‡
Very easy
Easy
Average
Hard

37.5±10.6
66.8±33.5
117.5±78.3
175.0±106.1

43.0 (30.0-63.0)
60.0 (50.0-80.0)
90.0 (60.0-157.0)
175.0 (100.0-250.0

0.003#

*Comparisons were performed by using Mann-Whitney U test and Kruskal-Wallis test. †BMI: body mass index **By conducting Bonferroni correction, statistically significant difference in paired comparisons were determined between “poor-good” groups (P=0,004). ‡The difficulty level
of the procedure was assessed by the physician who carried out the procedure, and there was no patient in “very hard” group. #The statistically
significant difference in paired comparison performed by Bonferroni correction was found between “easy” and “average” evaluations (p= 0.002).
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2 minutes. This study also detected that the parameters
such as the appearance degree of needle tip on ultrasound during amniocentesis procedure, the difficulty
level of the procedure that physician had and the presence of vaginal bleeding before the procedure had an
impact on the duration that needle stayed within the
uterine during amniocentesis. Maternal age, BMI,
laparotomy history, placental localization and transplacental transmission of the needle did not affect statistically the procedure duration.
Amniocentesis is known as a short procedure. In the
prospective study performed on 316 amniocentesis
patients, Tchirikov et al.[7] used 29-gauge atraumatic
needle for the procedure. The authors reported that
median value of the procedure duration as 4.0 minutes
(quarters: 4.0-5.0). In our study, the median values for
the duration that the needle stayed within the uterine
and total procedure durations were 1 and 1.5 minutes,
respectively (Table 1). Both durations are quite shorter than those reported in the study of Tchirikov et al.
The reason for the duration difference of the studies
may be caused by the diameter differences of needles
used in the studies. We used 22-gauge (0.7 mm) needle
in our study, but 29-gauge (0.34 mm) needle used by
Tchirikov et al. which is thinner than our needle may
cause the procedure duration to extend. Another possible reason is the possibility that procedure duration has
not been defined similarly, because authors did not
stated clearly the beginning and ending criteria for the
procedure duration. Consequently, amniocentesis
takes relatively short time and needles with small diameter may extend the procedure duration.
In another study[4] including 123 patients who
undergone early amniocentesis (at 10-13 weeks of gestation, mean weeks are 12.3), mean amniocentesis period was reported as 4.02 minutes (95% confidence
interval; range: 3 minutes and 36 seconds - 4 minutes
and 18 seconds). On the other hand, total procedure
duration in our study was found as 2 minutes (118 seconds). The duration found in this research was approximately two times higher than the duration found in
our study. This difference between the durations might
be caused by the fulfillment of amniocenteses at early
weeks of gestation. Because the uterine volume is
smaller during early weeks of gestation and the procedure might take long when the needle entered into the
cavity. Similarly, total procedure duration might be
defined differently in this study, and cause to find different procedure durations. In our study, there was no
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correlation between the weeks of gestation and procedure duration; however, the procedure duration might
be found longer since the weeks of gestation is smaller
at early amniocentesis.
In the study performed in 2005 and included 50
amniocentesis cases,[5] the impact of 4D ultrasound on
amniocentesis procedure was analyzed. The authors
reported that they used 2D and then 4D ultrasound
during the procedure, and that the mean value of total
procedure duration was 1.5±0.7 minutes. In our study,
mean total procedure duration was 118.7±79.5. Our
result seems to be consistent with the result above.
Similarly, in another study comparing the impact of
4D and 2D ultrasound procedures,[6] mean duration of
100 procedures performed by 2D ultrasound was
reported as 25±5.5 seconds. This short duration may
be caused by the different definition of the duration
recorded. Studies discussed above and our results
showed that second trimester genetic amniocentesis is
a short-duration prenatal diagnostic method even
though there are seconds of differences.
During the design phase of the study, we aimed to
reveal the impacts of possible factors affecting amniocentesis procedure durations on both “the duration
that the needle stayed inside” and “the total procedure
duration”. However, as we found total procedure duration statistically different among physicians who conducted the procedure (p=0.004), we did not carry out
more analysis to see the impact of possible factors.
Since the durations that the needle stayed inside were
similar for all physicians (p=0.079), all analyses were
performed for the durations that the needle stayed
inside.
It is difficult to compare our results with others
since there are very limited data in the literature for the
factors affecting the duration amniocentesis procedure.
In our study, the duration of the procedure was found
to be longer when the needle tip was hardly seen on
ultrasound or the procedure was difficult for the physician (p values were 0.024 and 0.030, respectively). It
may be an expected condition that both cases extend
the duration. However, the presence of vaginal bleeding (except last two days) before the procedure caused
the procedure to last long (p=0.030). In order to compare this result, we could not access to the previous
studies. On the other hand, patient age below or above
35, and BMI below or above 30 kg/m2 did not affect the
procedure duration (p values were 0.706 and 0.822,

The factors affecting the procedure duration during second trimester genetic amniocentesis: retrospective analysis

respectively). The procedure duration might be
expected to last long in patients with higher BMI values; however, it had no impact on the duration. This
result showed that amniocentesis was a short-duration
procedure even on overweight patients.
Our study has some limitations. The most important limitation is the lack of perinatal results. The possible relationship between perinatal morbidity and
mortality with amniocentesis duration (i.e. long procedure duration may be together with increased pregnancy loss) might reinforce our study. In order to put forth
the factors affecting the duration of amniocentesis procedure, it is undoubtedly be the best to design a larger
scale of prospective study. Being retrospective and
including rather less patients may be considered as the
other limitations. The strength of our study is to be the
first putting forth the factors affecting amniocentesis
durations according to the literature.
Conclusion
The results of this study objectively show that genetic
amniocentesis performed in second trimester is a relatively short procedure. The degree of difficulty of the
procedure that physician had, the appearance degree of
the needle tip on ultrasound, and the presence of vaginal bleeding prior to the procedure affect the duration

of the procedure. A larger scale prospective study is
needed to put forth the factors affecting the duration of
amniocentesis procedure.
Conflicts of Interest: No conflicts declared.
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Placental and newborn birth weight in term
pregnancy
Cem Ard›ç, Resul Ar›soy, Emin Erhan Dönmez, Sevcan Arzu Ar›kan, Emre Erdo¤du, Semih Tu¤rul
Ministry of Health Zeynep Kamil Maternity & Child Training and Research Hospital, Istanbul, Turkey

Abstract

Term gebelikte plasenta ve yenido¤an do¤um
a¤›rl›¤›

Objective: To obtain nomograms of placental and birth weight in
uncomplicated pregnancies resulting vaginal birth between 37 and
42 weeks of gestation.

Amaç: Normal do¤um ile sonuçlanan komplike olmayan gebeliklerde, plasenta ve yenido¤an a¤›rl›klar›n›n 37-42. gebelik haftalar›
aras›ndaki nomogram›n›n elde edilmesi.

Methods: This prospective study included 317 normal (without
any maternal or fetal complication) pregnancies between 37-42
weeks of gestation. Detailed history of pregnants has been taken.
Their heights and weights have been measured and body mass
indexes (BMI) have been calculated. Newborn gestational ages at
delivery, birth weights, and placental weights have been recorded.
Percentiles of placental weight and newborn birth weight between
37-42 weeks have been obtained.

Yöntem: Bu prospektif çal›ﬂmada 37-42. gebelik haftalar›nda yap›sal olarak normal olan 317 gebe çal›ﬂmaya dahil edildi. Gebelerin ayr›nt›l› anemnezleri al›nd›, boylar› ölçülerek kilolar› tart›ld›.
Vücut kitle indeksleri (VK‹) hesapland›. Yenido¤anlar›n do¤um
haftas› ile birlikte do¤um a¤›rl›klar› ve plasenta a¤›rl›klar› ölçülerek kay›t edildi. Plasenta a¤›rl›¤›n›n ve yenido¤an do¤um a¤›rl›¤›n›n 37-42. gebelik haftalar› aras›nda persentil da¤›l›mlar› elde edildi.

Results: In 317 pregnancies of study, 174 of newborns were
female (55%) and 146 of newborns were male (45%). There was
no significant difference among male and female newborns for
placental weight, gestational age at delivery, but birth weight of
males was higher than of female newborns (p=0.004). Fiftieth percentiles of newborn birth weight between 37-42 weeks were 560,
620, 649, 631, 620, and 610 g, respectively. It has been observed
that placental weight has increased until 39 weeks of gestation and
then decreased. 50th percentile of 37-42 weeks newborn birth
weight were; 2970, 3220, 3380, 3385, 3400, 3540 g, respectively.
Placental weight/newborn birth weight ratio was 0.19±0.03 and it
has been identified that this ratio showed no difference between
37 and 42 weeks of gestation.

Bulgular: Çal›ﬂmaya dahil edilen 317 gebelikte, yenido¤anlar›n
174’ü (%55) k›z ve 146’s› (%45) erkek bebek idi. K›z ve erkek yenido¤anlar aras›nda do¤um haftas› ve plasenta a¤›rl›¤› aç›s›ndan
anlaml› farkl›l›k saptanmad› ancak do¤um kilolar›n›n erkek bebeklerde daha fazla oldu¤u tespit edildi (p=0.004). 37-42. gebelik haftalar› aras›nda plasenta a¤›rl›¤›n›n 50. persentil de¤erleri s›ras›yla
560,620, 649, 631, 620 ve 610 g olarak saptand›. Plasenta a¤›rl›¤›n›n 39. gebelik haftas›na kadar artt›¤› sonras›nda da azald›¤› tespit
edildi. 37-42. gebelik haftalar› aras›nda yenido¤an do¤um a¤›rl›¤›n›n 50. persentil de¤erleri s›ras›yla 2970, 3220, 3380, 3385, 3400
ve 3540 g olarak saptand›. Plasenta a¤›rl›¤›/yenido¤an a¤›rl›¤›
0.19±0.03 olarak tespit edilmiﬂ olup bu oran›n 37-42. gebelik haftalar› aras›nda anlaml› de¤iﬂkenlik göstermedi¤i tespit edilmiﬂtir.

Conclusion: The nomograms of placental weight and newborn
birth weight obtained between 37 and 42 weeks of gestation could
be used at evaluation of pregnants and diagnosis of intrauterine
growth restriction in our country.

Sonuç: 37-42. gebelik haftalar› aras›nda elde edilen plasenta ve yenido¤an nomogramlar›n›n ülkemizdeki gebeliklerin de¤erlendirilmesinde ve intrauterin geliﬂim k›s›tl›l›¤› tan›s›nda kullan›labilece¤i
düﬂünülmektedir.

Key words: Newborn birth weight, nomogram, placental weight.
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Placental and newborn birth weight in term pregnancy

Introduction

Results

Placenta is the biggest endocrine organ in human body
responsible for the intrauterine development of fetus.
In the last two decades, findings proving the significance of placental weight are published increasingly.
Placental weight is affected by many factors such as
maternal age, weight, weeks of gestation, geographical
region, ethnic origin, maternal conditions (smoking,
pregestational systemic diseases, preeclampsia, gestational diabetes, endocrinologic pathologies etc.).[1-6]

Our study included 317 pregnancies who were complying with our study criteria. The age range of the cases
was 18-41, mean age was 26.3±5, mean parity was
1.7±1.2, and mean BMI was found 28.7±3.9. The range
of weeks of gestation was 37-42 in the study, and mean
weeks of gestation was 39.4±1.4, mean newborn weight
was 3325.4±413 g, and mean placental weight was
626±122 g.

Conditions affecting placenta also affect fetus indirectly. Factors affecting both birth weight and placental weight are similar. Determining birth weight percentiles of societies according to weeks of gestation
helps clinicians of those societies to diagnose and
determine therapy process for fetal growth anomalies
and other intrauterine pathologies.
In our study, we aimed to analyze distribution,
according to weeks of gestation, of placental and newborn weights between 37 and 42 weeks of gestations.

Methods
Our study included pregnants between 37 and 42
weeks of gestation who carried out spontaneous vaginal
delivery at Zeynep Kamil Maternity & Child Training
and Research Hospital between 01/12/2012 and
31/04/2013.
Detailed histories of pregnants were obtained, their
heights and weights were measured, and their body
mass indexes (BMI) were calculated. Birth weights and
placental weights of newborns as well as their birth
weeks were measured and recorded. Fetal chromosomal and structural anomalies, pregnancies with fetal
deaths, preterm and post-term pregnancies, multiple
pregnancies and pregnancies with maternal diseases
were excluded from the study.
Patient data were analyzed by SPSS 11.5 package
program (SPSS Inc., Chicago, IL, USA). Descriptive
statistical analyses and regression analyses were carried
out. One-way ANOVA and Post Hoc-test (Tukey
HSD method) were performed. Normal distribution
consistencies of variables were evaluated by
Kolmogorov-Smirnov test, and independent samples
T test was used. Results were analyzed at 95% confidence interval with p<0.05 significance level.

While 174 of the newborns were female, 146 of them
were male. There was no significant difference among
male and female newborns in terms of birth week and
placental weight; however, it was found that birth
weights were higher in male babies (p=0.004) (Table 1).
Significance of all models for the correlations
between parameters was analyzed. It was found that the
correlation between placental weight (PW) and maternal weight (MW) was linear (PW = MW×1.4+522.2;
p=0.037; r2=0.014) (Fig. 1), but it was not consistent
with a significant cubic model (p=0.1). No significant
correlation was found between PW and maternal BMI
(p>0.05). In the comparison of other parameters, it was
found that cubic regression model was more consistent
and significant. The correlation between PW and weeks
of gestation (WoG) was weak; the equation of cubic
regression analysis was PW= ((WoG×505.3)(WoG2×6.3)-9508.8) (r2=0.032; p=0.008) (Fig. 2).
The equation of cubic regression analysis for the
correlation between PW and newborn birth weight
(BW) was PW= ((BW×0.9)+(1.1E-005×BW2) + 202.6)
(r2=0.31; p<0.001) (Fig. 3). The equation for the correlation between newborn BW and WoG was BW=
((WoG×1423.5)-(16.7×WoG2)-26783)
(r2=0.16;
p<0.001) (Fig. 4). Also, the correlation between BW and
maternal BMI was weak but significant, and the equation was BW= ((BMI×30.4)-(0.006×BMI3)+2600)
(r2=0.02; p=0.45) (Fig. 5).
The distributions of percentiles of placental weight
and newborn birth weight according to weeks of gestation are given in Tables 2 and 3. Placental weight/newborn weight was 0.19±0.03, and it was found that there
was no significant difference between 37 and 42 weeks of
gestation.

Discussion
Placental weight and newborn birth weight are affected by many maternal, fetal and environmental factors.
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Table 1. Weeks of gestation, placental weight and birth weight of newborns according to their genders.
Gender

N

Mean

Standard deviation

P

Weeks of gestation

Female
Male

174
146

39.4
39.4

1.5
1.4

0.933

Placental weight

Female
Male

174
146

624.9
626.2

117.9
127.3

0.925

Birth weight

Female
Male

174
146

3264.3
3396.7

407.8
408.8

0.004

Table 2. Percentile of placental weight according to weeks of gestation.
Weeks of
gestation

5

10

25

Percentiles
50

75

90

95

37

392.50

430.00

503.00

560.00

670.00

745.00

785.00

38

375.90

432.00

520.00

620.00

672.00

789.00

847.90

39

471.85

503.00

560.00

649.00

720.00

829.00

892.70

40

442.40

484.70

544.50

631.00

700.00

770.00

853.00

41

445.00

470.00

560.00

620.00

700.00

780.00

820.00

42

470.00

500.00

575.50

610.00

705.00

800.00

Also, race and genetic structures are shown as the reason for this difference. It is also known that placental
and newborn weights are affected by gestational complications (preeclampsia, intrauterine growth retarda-

tion, gestational diabetes). The percentiles of placental
weight and newborn birth weight according to weeks
of gestation enable clinicians to compare newborn with
the data of population.[1-6]

Placental weight (g)
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Maternal weight (kg)

Fig. 1. The correlation between maternal weight and placental weight.
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Table 3. Percentile of newborn birth weight according to weeks of gestation.
Weeks of
gestation

5

10

25

Percentiles
50

75

90

95

37

2300.00

2440.00

2720.00

2970.00

3120.00

3430.00

3835.00

38

2449.00

2732.00

2950.00

3220.00

3500.00

3696.00

4087.00

39

2651.00

2753.00

3040.00

3380.00

3630.00

3859.00

3956.00

40

2815.50

2950.00

3090.00

3385.00

3700.00

3933.00

4034.50

41

2950.00

3070.00

3160.00

3400.00

3700.00

3950.00

4125.00

42

3100.00

3380.00

3435.00

3540.00

3750.00

3990.00

lyzed placental weights of female babies, male babies
and twin pregnancies, and the ratio of placental weight
to newborn birth weight. They found a significant correlation between placental weights and weeks of gestation in all groups evaluated separately (p<0.0001)
(r2>99%).[1] Placental weight percentiles of this study
were compared to data of our study and it is seen that
the placental weights in our study is lower than those
in the study of Almog et al. during the same weeks of
gestation. Almog et al. found that the ratio of placental
weights to newborn birth weights is highly correlated
with weeks of gestation (r=0.35; p<0.001). In the study
of Haavaldsen et al. performed on 536.954 singleton
pregnancies, it was observed that mean placental
weight under age 20 was 647.1 g while it was 691.3 g

In this study, placental weight was compared with
weeks of gestation, maternal age, newborn birth
weight, maternal body mass index variables. The correlation between placental weight and weeks of gestation was found to be weak (r2=0.032; p=0.008). In our
study, 50th percentile values of placental weights
between 37 and 42 weeks of gestation were 560-620649-631-620, and 610, respectively; and it was seen
that there was an increase until 39 weeks of gestation,
but then it decreased. Although it is considered that
placental weight may display a societal difference,
there is no literature presenting current placental
weight percentiles in our country. Almog et al. conducted a study on 20.635 singleton and 527 twin pregnancies between 24 and 44 weeks of gestation, and ana-
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Fig. 2. The correlation between weeks of gestation and placental weight.
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Fig. 3. The correlation between newborn weight and placental weight.

over age 45.[2] Authors, calculating mean placental
weight as 673.1 g, reported that placental weight Z
scores of 12.4% of 40-44-year-old women were in the
highest decimal, while 9.6% of them were in the low-

est decimal. Placental weight Z score of pregnants at or
above age 45 was 15.8% as being the highest decimal,
the lowest decimal was found to be 10.4%, which
means that Haavaldsen et al. found an increasing
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Fig. 4. The correlation between weeks of gestation and birth weight.
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Placental and newborn birth weight in term pregnancy
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Fig. 5. The correlation between body mass index and birth weight.

prevalence between placental weight and maternal age
increase with placental weight Z score in the highest
decimal (Wald test p<0.001).[2] However, comparing
placentas of patients together in this study who deliver
by cesarean and vaginally may pose a problem. All
patients in our study delivered vaginally, and no correlation was detected between placental weight and
maternal age (p=0.397). Also, a similar comparison
could be not performed since there was limited number pregnancies below age 20 and above age 40 in our
study.
Soliman et al. performed a study on 100 nonpreeclamptic pregnants to research placental factors
affecting perinatal and postnatal development, and

they compared placental weight, maternal weight,
newborn birth weight, height, head circumference, and
childhood measurements. They found a significant
correlation between placental weight and maternal
weight (r=0.21; p=0.031), and between placental
weight and newborn birth weight (r=0.71; p<0.001).
This case supports the idea that mothers with more
weight have bigger placentas, and therefore they have
bigger babies. Also, it was observed in this study that
placental weights were correlating with early childhood body mass index. In our study, a weak linear correlation was found between placental weight and
maternal weight (p=0.037; r2=0.014); however, there
was no correlation between placental weight and
maternal BMI (p>0.05). According to Almog et al., this

Table 4. Comparison of placental weights (gram) at 50th percentile.
Weeks of
gestation
37
38
39
40
41
42

Current
study

Almong et al.[1]

Thompson et al.[7]

Male

Female

Male

Female

560
620
649
631
620
610

627
648
664
679
695
707

622
640
654
668
680
688

620
650
670
690
700
700

610
640
660
670
680
690

Volume 21 | Issue 3 | December 2013

149

Ard›ç C et al.

Table 5. Comparison of newborn birth weights (gram) at 50th percentile.
Weeks of
gestation
37
38
39
40
41
42

Current
study

Thompson et al.[7]
Male

Female

2970
3220
3380
3385
3400
3540

3245
3467
3639
3802
3943
4031

3188
3369
3538
3683
3807
3883

rate was found to be correlated with diseases such
coronary artery disease, diabetes, stroke and hypertension which may develop during adulthood.[1] Salafia et
al. used the increase in the ratio of placental
weight/birth weight as an indicator of an insufficient
placenta for normal fetal growth.[8] They reported that
placental weight increased compared to fetal weight
relatively due to insufficient placental nutrition, and
therefore placental weight/birth weight ratio
increased. These patients are under risk during adulthood in terms of coronary artery disease, diabetes,
hypertension, and respiratory diseases.[3-6]
In our case, there is a significant correlation
between birth weight and weeks of gestation (r2=0.16;
p<0.001); and 50th percentile birth weight of pregnancies between 37 and 42 weeks of gestation are 2970,
3220, 3380, 3385, 3400, and 3540 g, respectively. On
the other hand, there was a weak but significant correlation between birth weight and maternal BMI
(r2=0.02; p=0.45). Thompson et al. carried out a study
for placental weight percentiles on 198.971 pregnants
of whom 85.7% were Norwegian and were between 24
and 44 weeks of gestation, and they excluded patients
who had clinical problems regarding to placenta (placenta praevia, abruptio placentae, incomplete placenta,
manual extraction, placental curettage etc.) since they
were considered as the factors that might affect placental weight. The authors reported the percentiles of placental weight and of newborn birth weight as genderspecific in their studies. It was found that the placental
weights in both male and female babies were higher
than the placental weights found in our study (Table
4). Another disadvantage of the study of Thompson et
al. is the method used for measuring placental weight.
The authors also reported similarly that placental
weight increased until 39 weeks of gestation, and tended to remain stable after that week. It was found that
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birth weights according to weeks of gestation of female
and male newborns in their study were higher than the
newborn weights in our study (Table 5). Also,
Thompson et al. pointed out that placental weight percentiles and newborn birth weights may vary according
to weeks of gestation; however, the ratio of placental
weight/newborn birth weight will not indicate a significant difference.[5] In our study, we found placental
weight/newborn weight as 0.19±0.03; however, this
rate did not demonstrate any significant change
between 37 and 42 weeks of gestation.

Conclusion
It is considered that the current nomograms used and
percentile distributions of our own population are
higher than it is supposed to be, and it is determined
that it may lead to make mistakes in analyzing cases.
Placenta and newborn nomograms obtained in our
study between 37 and 42 weeks of gestation may be
more suitable to use in evaluating pregnancies in our
country.
Conflicts of Interest: No conflicts declared.
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Abstract

Yenido¤an otopsileri: Tek merkez deneyimi

Objective: Neonatal autopsies are a guide to explore the causes of the
perinatal mortalities which is important marker for evaluation of the
health policies. Multidisciplinary approach which includes obstetrician, pediatrician, pathologist and geneticist is required for the neonatal autopsies. In our study, we have examined the significance of
neonatal autopsy in neonatal deaths occurred in our clinic within 2
years, and analyzed whether neonatal autopsy has any impact on confirming and/or modifying reason of death.

Amaç: Yenido¤an otopsileri, sa¤l›k politikalar›n›n de¤erlendirilmesinde önemli olan perinatal mortalitenin sebeplerinin belirlenmesinde yol
göstericidir. Yenido¤an otopsisi, kad›n do¤um ve klinik genetik uzman›, pediatrist ve patologdan oluﬂan bir ekip iﬂidir. Çal›ﬂmam›zda, ünitemizde 2 y›ll›k süreçte meydana gelen neonatal ölümlerde yenido¤an
otopsisinin yeri, otopsinin, ölüm nedenini kesinleﬂtirme ve/veya de¤iﬂtirmede etkili olup olmad›¤› incelenmiﬂtir.

Methods: Thirty-eight neonatal autopsies between January 2009 and
December 2010 were evaluated in respect to demographic characteristics, clinical and pathological diagnosis retrospectively.
Results: Totally 7055 neonates were hospitalized in our neonatal
intensive care unit between January 2009 and December 2010. Among
them, 404 of the neonates passed away (5.7%). Only 38 (9.4%) of the
neonates' parents gave permission for autopsy. Fifteen of these
neonates were female (39%) and 23 of them were male (61%). Sixty
percent of these neonates were premature. Prematurity was higher in
male neonates (p=0.001). Median week of gestation was 32 (22-41).
Median overall survival of the neonates were 4 (0-80) days. When
compared according to gender, there was statistically no significant
difference between survival periods. Prematurity rate was quite high
among male neonates (p=0.001). Eighty-three percent of the clinical
diagnoses were correlated with the pathological diagnosis. Sixty percent of the clinical and pathological diagnoses were cardiovascular
anomalies, diaphragmatic hernia, perinatal asphyxia and prematurity.
Two neonates had pneumonia diagnosis by the autopsy. Only one of
these cases had chorioamnionitis in the placenta.

Yöntem: Ünitemizde Ocak 2009 - Aral›k 2010 tarihleri aras›nda otopsi izni al›nan 38 hastan›n demografik özellikleri, klinik ve patolojik tan›lar› retrospektif olarak incelendi.
Bulgular: Belirtilen tarihler aras›nda 7055 hasta yenido¤an yo¤un bak›m ünitesine yat›r›lm›ﬂ, 404 hasta kaybedilmiﬂ (%5.7) ve bunlar›n
38’inden (%9.4) otopsi izni al›nm›ﬂt›r. Bu hastalar›n 15’i (%39) k›z,
23’ü (%61) erkekti. Otopsi yap›lan yenido¤anlar›n %60’› prematüre
idi. Hastalar›n ortanca gebelik haftas› 32 (22-41) hafta bulundu. Hastalar›n ortanca ölüm süresi 4 (0-80) gün idi. Cinsiyete göre grupland›r›ld›¤›nda ölüm süresi aras›nda istatistiksel anlaml› bir fark saptanmad›. Erkek bebeklerde prematürite oran› belirgin olarak yüksekti
(p=0.001). Klinik tan› patolojik tan› ile %83 oran›nda uyumlu idi. Klinik ve patolojik tan›lar›n %60’›n› kardiyovasküler anomali, diyafram
hernisi, perinatal asfiksi ve prematürite oluﬂturmakta idi. Otopsi ile 2
olguda pnömoni tan›s› konuldu. Bu olgular›n sadece birinin plasentas›nda koryoamniyonit tespit edildi.
Sonuç: Ülkemizde neonatal mortalitenin düﬂürülmesi için neonatal
otopsi oranlar› artt›r›lmal›, neonatal otopsinin ülke genelinde yayg›nlaﬂmas› için ekip çal›ﬂmas› yönündeki e¤ilimlerin yayg›nlaﬂt›r›lmas› ve
geliﬂtirilmesi gereklidir.

Conclusion: Neonatal autopsy rates should be increased to decrease
the neonatal mortality rate in our country. Neonatal autopsies should
be done with multidisciplinary approach and become prevalent and get
more progress in our country.
Key words: Newborn autopsies, mortality, intensive care.
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