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Fetal Intracardiac Echogenic Focus in
Pregnants Underwent Amniocentesis
Cüneyt Eftal Taner, Orhan Alt›nbo¤a, ‹lkan Kayar, Aycan Kopuz, Elif Üstünay Telciler
‹zmir Ege Do¤umevi ve Kad›n Hastal›klar› E¤itim ve Araﬂt›rma Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹zmir, Türkiye

Abstract
Objective: It was aimed to define the frequency of intracardiac echogenic focuses in the fetuses with normal karyotype and with
Down syndrome in our study population.
Methods: The intracardiac echogenic focuses obtained from second line USG are tested in the fetuses whom made amniocentesis
and karyotyping because of the reasons like old maternal age, increased risks with in scanning tests, structural anomalies in the USG
and family history.
Results: The 1,350 fetuses whom made karyotype analysis; 1,293 of the fetuses obtained with normal karyotype. Thirty-two of the
fetuses diagnosed with Down syndrome, 10 of fetuses with trisomy 18, 6 of them with trisomy 13, 5 of them with Turner syndrome
and 4 of fetuses are obtained with other aneuploidies. The frequency of fetal intracardiac echogenic focuses was found 2.4% with
in normal fetuses,12.5% fetuses with in Down syndrome, 0% of fetuses with trisomy 18, 16.6% of fetuses with trisomy 13, 0% of
fetuses with Turner syndrome and 4 fetuses having other karyotypes. The frequency of echogenic focuses was found higher significantly in fetuses with Down syndrome than the fetuses who have normal karyotype (p<0.05).
Conclusion: Although the frequency of fetal intracardiac echogenic focuses are seen to be higher in fetuses with Down syndrome
by comparison with the fetuses which have normal karyotype, more studies must be performed to accept it as a marker.
Keywords: Fetal intracardiac echogenic focus, Down syndrome, karyotype analysis.

Amniosentez yap›lan gebelerde fetal intrakardiak ekojenik odak
Amaç: Normal karyotipli ve Down sendromlu fetüslerde saptanan intrakardiak ekojenik odaklar›n görülme s›kl›¤›n› araﬂt›rmak.
Yöntem: ‹leri maternal yaﬂ, tarama testlerinde risk art›ﬂ›, ultrasonografide yap›sal anomaliler, aile öyküsü gibi nedenler ile amniosentez ve karyotiplemesi yap›lan fetüslerde 2. düzey ultrasonografide saptanan intrakardiak ekojenik odaklar de¤erlendirildi.
Bulgular: Karyotip analizi yap›lan 1,350 fetüsun 1,293’ü normal, 32’si Down sendromu, 10’u trizomi 18, 6’s› trizomi 13, 5’i Turner
sendromu, 4’ü de de¤iﬂik anöploidi tan›s› ald›. Fetal intrakardiak ekojenik odak normal karyotipli fetüslerde %2.4, Down sendromlularda %12.5, trizomi 18’de %0, trizomi 13’de %16.6, Turner sendromu ve 4 de¤iﬂik anöploidili fetüste %0 oran›nda saptand›. Down
sendromlu olgulardaki görülme oran› normal karyotipli fetüslerden anlaml› olarak yüksek bulundu (p<0.05).
Sonuç: Fetal intrakardiak ekojenik odak Down sendromlu olgularda normal karyotipli olgulara göre daha s›k izlense de bir belirteç
olarak kabul edilmesi için daha fazla çal›ﬂma yap›lmal›d›r.
Anahtar Sözcükler: Fetal intrakardiak ekojenik odak, Down sendromu, karyotip analizi.

Introduction
Frequency of chromosomal aberrations in newborn children is approximately 1 in 165.[1]
Chromosomal aberrations increase as the mother’s
age increases. However, because only pregnant

women over 35 are checked with screening tests,
80% of the fetal aneuploidies may be overlooked.[1,2] The evaluation of obstetric ultrasound
findings in aneuploid diagnosis is used to detect
risky pregnancies. The most common findings
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known as aneuploidy markers are echogenic
intracardiac focus, echogenic bowel, shortness of
long bones and renal pyelectasis. The detection of
these soft markers increases the risk of trisomy.[21]

Chi-Square test was used in statistical evaluations.

In this study, echogenic intracardiac focuses
that were detected in normal fetuses and those
with Down syndrome after carrying out amniocentesis and karyotyping for different reasons, have
been examined and discussed.

Normal chromosome structure was detected in
1,293 cases out of 1,350 after karyotyping analysis
in our working group. Trisomy 21 was diagnosed
in 32 cases (2.4 %). Echogenic intracardiac focus
was detected in 39 out of 1,293 cases with normal
karyotype by ultrasonographic scan. Echogenic
intracardiac focus was detected in 4 % of the 32
cases with Down syndrome (12.5%). When the
echogenic focus rates in fetuses with normal karyotype and Down syndrome are compared, a statistically significant difference was reported (p<0.05).
Trisomy 18 was diagnosed in 10 cases. Echogenic
intracardiac focus was not monitored in these
cases. Trisomy 13 was diagnosed in 6 cases.
Echogenic intracardiac focus was monitored in one
of these cases (16.6%). Echogenic focus was not
monitored in 5 Turner syndrome, 1 Klinefelter syndrome and 3 aneuploidy cases (Table 1).

Methods
It has been evaluated the cases which had invasive tests with the indications of advanced maternal
age, increasing risk in screening tests, childbirth
that has chromosomal aberrations before, family
history and ultrasonographic indications such as
structural anomalies and cases that were performed
amniocentesis in the last 1.5 years in our hospital.
Before the amniocentesis, level 2 ultrasound scan
was performed to all pregnant women in their 16th
to 20th week of pregnancy by the specialist physicians of our hospital. Echogenic intracardiac focuses and other pathologies that were detected by
ultrasonographic examination were added into the
computer records. The cases, whose karyotyping
analysis was fully obtained after carrying out
amniosynthesis, were taken into the scope of the
study. The frequency rate of the fetal echogenic
intracardiac focuses which are detected in fetuses
with mainly Down syndrome and other chromosomal aberrations are compared with the fetuses with
normal karyotype. The cases that karyotype analysis is not reached was excluded.

Results

Chromosomal aberration rate in total 44 fetuses, whose echogenic focuses are monitored, are
calculated as 11.4 % (5 fetuses).

Discussion
In general, echogenic intracardiac focus is
monitored in 2-5% of the fetuses.[3–5] Focus is usually monitored in the left ventricular, but it may
occur in the right ventricular or in both. The focuses may be solitary or more and 95% of them vanish in the third trimester.[6]

Table 1. Karyotype and echogenic intracardiac focus results of 1,350 cases .
Karyotype analysis

n

Echogenic intracardiac focus
n
%

Normal karyotype

1,293

39

2.4

Down syndrome

32

4

12.5

Trisomy 18

10

0

0

Trisomy 13

6

1

16.6

Turner syndrome

5

0

0

Klinifelter syndrome

1

0

0

Pseudomosaicism of Y chromosome

1

0

0

47XI idic

1

0

0

46X(14) 46XY(56)

1

0

0
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While some authors claim that echogenic focus
is the marker of Down syndrome.[3,7,8] the others
haven’t found a relationship between the focus
and Down syndrome.[4,7,9]
Brown et al. showed that the finding of an
echogenic intracardiac focus at ultrasosonagrafy
correlates with mineralization within a papillary
muscle of the fetal heart.[10] Bromley et al. in 1995
reported a 4.9% incidence of EIF (echogenic
intracardiac focus) among 1,334 fetuses studied.
They also found that extremly high rate of 18% of
fetuses with trisomy 21 had an EIF and that sonographic identification of an EIF had a fourfold
increase risk of trisomy 21.[3] Petriskovsky et al.
reported a 3.6% incidence of EIF in 1,139 patients,
all of whom had a normal karyotype. The authors
reported that they didn’t detect any correlation
between echogenic focus and adverse perinatal
outcome.[6,11] EIF rate in our study was 2.4% among
1,293 fetuses with a normal karyotype at a similar
rate in these studies.
Bromley et al. reported a 4.8% incidence of
aneuploidy in 290 fetuses that had an EIF.[12]
Chromosomal aberration rate in our study was
11.4% among 44 fetuses with EIF.
A meta-analysis conducted in 2001 by SmithBindman and friends determined that, (a total of
56 studies describing 1,930 fetuses with Down syndrome and 130,365 unaffected fetuses were included) when ultrasonographic markers were
observed with structural malformations to detect
Down syndrome, sensitivity for each one was 16%
and when structural malformations were not
observed, this rate was only 1%. Of the 5 studies
in the meta-analysis that specifically looked at EIF,
there were a total of 5,948 patients, 7.3% of whom
had EIF. Authors suggested that in existance of
intracardiac echogenic focus,if amniocentesis is
offered in order to final exact diagnose of Down
syndrome fetus,it is come up with that 2 in low
risk group patient and 1 in high risk group of
patient is going to be lost connection with amniocentesis complications.[13] In our study, there were
a total of 32 Down syndrome cases, 12.5 % of
whom had EIF, which was significantly higher
than fetuses with a normal karyotype (2.4%). In trisomy 13 cases, this rate was extremly high rate of
16.6 % , but this marker was not observed in 10
cases with Trisomy 18. Roberts et al. reported a
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16% incidence of EIF among Down syndrome
cases and %2 incidence of EIF in the normal population.[5] Similarly, Bromley et al. detected a 18%
incidence of EIF among Down syndrome cases
and a 5% incidence of EIF among normal fetuses.[3]
Winter et al. evaluated 3,303 fetuses with an
ultrasonograpic scan and karyotype analysis and
determined that EIF was found in 4.6% of normal
fetuses and 30% of fetuses with trisomy 21. The
authors concluded that, an isolated echogenic
intracardiac focus was associated with a 4.8 fold
increase in relative risk for trisomy 21.[14]
Nyberg et al. evaluated the ultrasound findings
in 186 fetuses with Down syndrome and 8.728
controls and they reported that EIF was the most
common marker found among affected fetuses
after exclusion of major anomalies (7.1%).[15]
Rebarber et al. reported a 14.8% incidence of
intracardiac fetus among 148 Japanese patients,
whose maternal age was 30.7 on the average, but
they didn’t find any abnormal karyotypes.[16] These
data are contradicted with idea of Bromley and
Winter which says intracardiak focus trizomi 21
increases. This contradiction bring question mind;
can we reach different result in ultrasonographic
analysis in different societies or not.
Coco et al. evaluated 12,672 patients and
detected 479 cases of echogenic focus; 90.4% of
which were isolated. Eleven patients had fetuses
with Down syndrome (%0.09), but only 3 of these
had an echogenic focus. Up to statistical analysis;
although the fetuses with an echogenic intracardiac focus have an increased risk of aneuploidy,
amniocentesis need not be offered to patients who
are otherwise at low risk and have an isolated
echogenic intracardiac focus.[17] In another study
that evaluated 62,111 patients and and found 2,223
echogenic intracardiac focus, Down syndrome was
detected in 218 fetuses (0.4%). It is emphasized
that the detection of isolated echogenic focus
doesn’t increase the risk of trisomy 21 for patients
whose maternal age is younger than 35 years
old.[18] In a study where intracardiac echogenic
focus and multple echogenic focus are compared
in terms of aneuploid risk, 6 (8.5%) patients with
Down syndrome is found in 71 fetuses with multipl echogenic focus and 1 (0.6%) patient with
Down syndrome is found in 171 fetuses with single echogenic focus.[19]
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Conclusion
Echogenic intracardiac focus is monitored in
Down syndrome cases more than normal karyotype cases, however more research should be
done in order to detect EIF as the marker of Down
syndrome.
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Abstract
Objective: To evaluate the influence of diabetes with strict glycemic control on fetal lung maturity in pregnancies by using lamellar body
counts (LBC).
Methods: Twenty-two diabetic and 53 non-diabetic pregnant women were conducted to the study. The glucose levels were strictly
controlled and kept within normal ranges in all the diabetic women. The mean LBC, the rate of low LBC, the rate of neonatal intensive care unit stay (ICU), the rate of respiratory need and the pregnancy outcome were compared between the diabetic and non-diabetic groups. LBC was accepted as low when it was fewer than 50,000/microl. The relation of low LBC with gestational age, presence of diabetes, administration of antenatal steroid, cord blood PH, base deficit, neonatal intensive care unit stay and need of respiratory support were analyzed.
Results: The mean age of women, characteristics of pregnancy and pregnancy outcome, antenatal corticosteroid administration rate,
rate of neonatal intensive care unit stay and respiratory need were similar in the groups. The mean LBC and the rate of low LBC were
also similar in the groups. There was no statistically significant relation between the risk of low LBC and the presence of diabetes,
antenatal corticosteroid administration, cord blood PH, base deficit and need of respiratory support. The independent predictor of
low LBC was found as the low gestational age (OR=0.693, 95% CI: 0.49-0.98, P=0.038). The relation of low LBC with the increased
stay in neonatal intensive care unit became insignificant when its effect was analyzed together with the gestational age (OR=9.2;
95% CI: 0.947-88.95, p=0.056).
Conclusion: Lamellar body count, thus fetal lung maturity and the neonatal outcome was not altered in diabetic pregnancies with
good glycemic control. The only independent predictor of low LBC was low gestational age.
Keywords: Lamellar body count, diabetes, lung maturity.

‹yi glisemik kontrollü diyabetik gebelerde lamellar cisim say›m›
Amaç: Diyabetik gebelerde iyi glisemik kontrollün fetal akci¤er matüritesi üzerine etkisini de¤erlendirmek.
Yöntem: Yirmi iki diyabetik ve 53 non-diyabetik gebe kad›n prospektif olarak çal›ﬂmaya al›nd›. Tüm diyabetik olgularda s›k› glisemik
kontrol yap›ld› ve kapiller kan glikoz düzeyleri normal aral›klarda tutuldu. Ortalama lamellar cisim say›s›, düﬂük lamellar cisim say›s›
oranlar›, yenido¤an yo¤un bak›m ihtiyac› oranlar›, ventilatör deste¤i ihtiyac› oranlar› ve gebelik ve neonatal sonuçlar diyabetik ve nondiyabetik gebeler aras›nda karﬂ›laﬂt›r›ld›. Lamellar cisim say›s› 50,000/microl'nin alt›nda olan de¤erler “düﬂük lamellar cisim say›s›” olarak kabul edildi. Düﬂük lamellar cisim say›s› ile gebelik haftas›, diyabet varl›¤›, antenatal kortikosteroid uygulanmas›, kord kan› pH,
kord kan› baz aç›¤›, yenido¤an yo¤un bak›m ihtiyac› ve ventilatör ihtiyac› aras›ndaki iliﬂki incelendi.
Bulgular: Olgular›n yaﬂ ortalamalar›, gebelik özellikleri ve gebelik sonuçlar›, antenatal kortikosteroid uygulanma oranlar›, yenido¤an
yo¤un bak›m ihtiyac› oranlar› ve ventilatör deste¤i ihtiyac› oranlar› iki grupta benzerdi. Düﬂük lamellar cisim say›s› ile diyabet varl›¤›,
antenatal kortikosteroid uygulanmas›, kord kan› pH ve kord kan› baz aç›¤› ve solunum deste¤i aras›nda istatistiksel olarak anlaml› bir
iliﬂki bulunmad›. Düﬂük lamellar cisim say›s› ile gebelik haftas› aras›nda anlaml› ba¤›ms›z bir iliﬂki izlendi (OR=0.693, %95 CI: 0.490.98, P=0.038). Artm›ﬂ düﬂük lamellar cisim say›s› riski ile artm›ﬂ yenido¤an yo¤un bak›m ihtiyac› aras›nda anlaml› bir iliﬂki tespit edildi, ancak bu iliﬂkinin gebelik haftas› ile birlikte incelendi¤inde önemsizleﬂti¤i izlendi (OR=9.2; %95 CI: 0.947-88.95, p=0.056).
Sonuç: Bu çal›ﬂmada iyi glisemik kontrol yap›lan gebelerde lamellar cisim say›s›n›n, dolay›s›yla fetal akci¤er matüritesi ve neonatal sonuçlar›n de¤iﬂmedi¤i bulundu. Bu olgularda düﬂük lamellar cisim say›s›n›nn sadece gebelik haftas› ile iliﬂkili oldu¤u saptand›.
Anahtar Sözcükler: Lamellar cisim say›s›, diyabet, akci¤er maturasyonu.
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Introduction
Diabetes mellitus with unfavorable maternal
and fetal outcomes, is the most important
endocrinology-metabolic disorder that can complicate pregnancy. The most important complications
of diabetes in pregnancy are macrosomia (27%),
prematurity (21%) and perinatal mortality (2.7%).[1]
In a study of high risk pregnancies the rate of
Respiratory Distress Syndrome (RDS) was found as
44.2% of which 17.4% belonged to diabetic pregnancies.[2] After Gluck and Kulovich showed that
the diabetes delayed fetal lung maturation, the timing of delivery became an important problem in
the management of pregnant women with diabetes.[3,4] Therefore in diabetic pregnancies, to
determine the timing of delivery, biochemical evaluation of the fetal lung maturity became the main
clinical management, especially when the gestational age cannot be determined.
To determine the fetal lung maturity several
biochemical tests like lecithin/sphingomyelin
ratio,[3] phosphatidyl glycerol,[4] foam stability test,[5]
OD650[7] and lamellar body count (LBC)[8] can be
used. The accuracy of lecithin/sphingomyelin or
phosphatidyl glycerol in determining fetal lung
maturity is high.[9,10] However these tests are technically complex and costly tests and therefore cannot be performed in most of the centers. LBC has
cost advantage and technically simple that can be
performed by all the centers that can do the cell
counting.[11] In addition LBC was shown as accurate
as the commercial phospholipid analysis in predicting the fetal lung maturity.
The aim of the current study is to determine the
impact of diabetes on fetal lung maturity in diabetic pregnancies with good glycemic control
compared to non-diabetic pregnancies, via lamellar body count in amniotic fluid.

Methods
Between the dates January 2010 and September
2010, diabetic pregnant women treated and followed-up in the Obstetrics and Gynecology and
Endocrinology clinics of Inonu University School
of Medicine were conducted prospectively to our
case control cohort study without randomization.
Healthy pregnant women with no medical condition who were followed-up for antenatal care by

the obstetrics policlinic were conducted to the
study as the control group. A power analysis was
performed by using the data reported in the publications and necessary sample size in each group
was found as 22 when the desired significance
level was set at .05 (α) and power was set at 0.8
(1-β). Therefore 22 and 53 cases were enrolled to
diabetic and non-diabetic groups, respectively.
Blood glucose levels of diabetic pregnant
women were measured via a capillary blood glucose monitorization system (glycometer). To meet
the desired glycemic goals, cases were treated with
either case specific diabetic diet or insulin when
the diabetic diet was not sufficient. The treatment
goal were to meet the capillary blood glucose levels of ≤95 mg/dl on fasting, ≤120 mg/dl on 2nd
hour postprandial and >60 mg/dl (3.3 mmol/l) on
all occasions.[13] Therefore a good glycemic control
was accomplished with keeping the glucose levels
within the objective ranges.
From each case a 2 ml of amniotic fluid and 1
ml of cord blood was collected to EDTA containing test tube and heparin washed syringe, respectively. Amniotic fluid was collected with a syringe
before amniotic membrane was ruptured to prevent blood contamination. Amniotic fluid samples
were analyzed without centrifugation with a cell
counter (Coulter LH 780 Hematolgoy Analyzer,
Beckman, CA-USA) for platelet number and therefore for the LBC. Cord blood was analyzed with a
blood gas analyzer ((Rapidlab 348, Siemens,
Deerfield-USA) for pH and base deficit. All of the
newborns were examined by a pediatrician and
were hospitalized to neonatal intensive care unit if
needed. The cut off value of LBC in predicting fetal
lung maturity was found as ≥50,000 /microl in
recent studies.[1] Therefore we accepted the LBC
values under 50,000 /microl as “low LBC”.
The mean maternal age, gestational age, gravidity (G), parity (P), abortus (A), live (L), rate of
corticosteroid administration, mean LBC, rate of
low LBC, mean birth weight, need for neonatal
intensive care unit stay, need for ventilator support, mean cord blood pH and mean base deficit
were compared between the diabetic and non-diabetic groups. In all cases the relation of the low
LBC with gestational age, presence of gestational
diabetes mellitus, administration of antenatal
steroid, cord blood PH, base deficit, neonatal
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intensive care unit stay, need of respiratory support were analyzed.
Statistical Analysis
The data was analyzed using the Statistical
Package for Social Sciences soft-ware 15.0 (SPSS,
Inc., Chicago, IL, USA). The mean values were
compared with the Mann Whitney-U test and the
rates were compared with the Pearson chi-square
test. Binomial regression analysis was conducted
to find out the relation of low lamellar body count
with gestational age, presence of gestational diabetes mellitus, administration of antenatal steroid,
cord blood PH, base deficit, neonatal intensive
care unit stay, need of respiratory support. The
related factors were re-analyzed in multinomial
regression analyses to find out the independently
related factor.

Results
The mean age of women, characteristics of
pregnancy and pregnancy outcome other than
birth weight, antenatal corticosteroid administration rate, rate of neonatal intensive care unit stay
and respiratory need were similar in the diabetic
and non-diabetic groups. The mean birth weight
was significantly greater in diabetic group compared to non-diabetic group (3005.9±589.1 gr and
2625.3±720.9 gr, P=0.023). The mean LBC and the

rate of low LBC were similar in the diabetic and
non-diabetic groups (Table 1). We did not find a
significant relation between the risk of low LBC
and the presence of diabetes, antenatal corticosteroid administration, cord blood pH, base deficit
and need of respiratory support. The risk of low
LBC decreased with increasing gestational week
(OR=0.597; 95% CI: 0.443-0.806, p=0.001). The low
LBC was also related with the increased stay in
neonatal intensive care unit (OR=30.2; 95% CI: 3.7246.8, P=0.001). However the relation of the latter
became insignificant when its effect was analyzed
together with the gestational age, in the multinomial regression analysis (OR=9.2; 95% CI: 0.94788.95, p=0.056). The independent predictor of low
LBC was found as the low gestational age
(OR=0.693, 95% CI: 0.49-0.98, P=0.038).

Discussion
In our study, we found that LBC, low LBC ratio
and neonatal results were similar in diabetic
patients with good glycemic control and normal
control subjects. Although the mean gestational
age was similar to non-diabetic group and the fasting and postprandial blood glucose levels were
kept below the cut off levels, the mean birth
weight was significantly greater in diabetic group
compared to non-diabetic group. However none
of the cases had birth weight greater than 90th percentile according to the gestational age. In our

Table 1. Characteristics of pregnancy and pregnancy outcome.
Diabetics (n=22)

Non-diabetics (n=53)

P

Age (year)

32.6±6.1

30.3±6.2

0.148

G

3.1±2.4

2.8±1.8

0.881

P

1.7±1.9

1.4±1.4

1

A

0.5±0.9

0.3±0.7

0.388

Live

1.3±1.6

1.4±1.4

0.389

Gestational age (week)

37.0±2.2

36.2±3.4

0.431

Corticosteroid administration rate (%)
LBC microl.

13.6

17

0.719

67,140±54,412

67,720±58,384

0.705
0.728

Low LBC rate (%)

59.1

54.7

Birth weight (gr)

3005.9±589.1

2625.3±720.9

0.023

7.28±0.08

7.32±0.07

0.067

Cord blood PH
Cord bloodbase deficit

-4.7±5.2

-5.2±3

0.518

Neonatal intensive care unit stay (%)

27.3

17

0.310

Respiratory need (%)

4.6

7.6

0.635

Data is given in mean±standard deviation or percentage.
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clinic fasting blood glucose levels are kept at or
below 95 mg/dl and postprandial 2nd hour blood
glucose level are kept at or below 120 mg/dl.
However HAPO study found the fetal weight and
macrosomia risk increased with increasing blood
glucose levels even for the levels below the cut off
values.[14] Therefore the finding of us and HAPO
study support the need of a re-evaluation of cut off
values for blood glucose levels in diabetic pregnancies with further studies.
It is known that diabetes mellitus can worsen
neonatal results, delay fetal lung maturation and
increase RDS risk.[3 4,15,16] However it was previously
shown that the increase in risk was due to high
maternal glucose level and in diabetic pregnant
women with good glycemic control the perinatal
and neonatal risks were similar to non-diabetic
pregnant women.[17] High RDS incidence in diabetic pregnancies was shown to be decreased with
advanced neonatal care, accurate calculation of
fetal age with early fetal ultrasonography and good
glycemic control.[18] It was found that, especially
good glycemic control in diabetic patients equalized the RDS frequency with normal pregnancies.[19] However fetal lung maturation can delay in
diabetic pregnancies with bad glycemic control.[20]
Lamellar body count became popular because
of its technical ease, low cost, fast result, and accurate prediction of fetal lung maturity.[11] However in
different studies different cut-off values were used
to determine fetal lung maturity. Although in Dubin
et al.’s study it was shown that the fetal lung was
mature for LBC >26,000/microl, Lewis et al. found
that LBC >32,000/microl predicted a mature L/S
ratio and PG levels in 99% of cases.[8,11] The reason
of different cut-off values may be different cell
counting devices used in these studies. Askwod et
al. documented in 1993 that in a series of 247 cases
whose LBC were higher than 48,000/microl none of
infants developed RDS.[21] Also in recent studies the
fetal lung was assumed as mature, in pregnancies
with amniotic fluid LBC more than 50,000/microl.[1]
Because of these recent literatures we took
50,000/microl as cut-off value for our study.
In our study we found that low LBC ratio was
found similar both in diabetic and non-diabetic
pregnant women. We found the low LBC risk
increased with the decreasing gestational week
and was related to increased neonatal intensive

care unit stay. However when the data was controlled for the gestational age, the relation between
the low LBC and the neonatal intensive care unit
stay disappeared. Also no relationship was found
between low LBC risk and the presence or
absence of diabetes in both diabetic patients with
good glycemic control and non diabetic patients.
This finding proved that the need for neonatal
intensive care unit was related to the deceasing
gestational age and showed that the fetal lung
maturity in diabetics with good glycemic control
was similar to non-diabetics. Gluck et al. also
showed that the fetal lung maturity occurred in
similar gestational ages in diabetic pregnants with
good glycemic control and non-diabetic pregnants.[3]

Conclusion
In the current study lamellar body count, thus
fetal lung maturity and the neonatal outcome was
found not altered in diabetic pregnancies with
good glycemic control. The only independent predictor of low LBC was low gestational age. With
concordance to prior literature adequate glucose
control seems to lower the risk of fetal pulmonary
immaturity to that seen in the non-diabetic population. With the current data, in euglycemic, metabolically controlled diabetic patients fetal lung
maturation is not delayed and therefore routine
fetal lung maturation testing might be abandoned
in term pregnancies of diabetic mothers.
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Abstract
Objective: In this study, we aimed to investigate the ophthalmological findings in the patients hospitalized and treated for a diagnosis of preeclampsia during last 5 years in Department of Obstetrics and Gynecology, Faculty of Medicine, Yuzuncu Yil University.
Methods: Records of 193 patients hospitalized due to preeclampsia and consulted Ophthalmology Department between September
2005 and 2010 were searched retrospectively. We could find 148 of those.
Results: The most common complaints were headache, epigastric pain, blurred vision. The ophthalmological findings of 98 patients
were assessed as normal while 50 of those were pathologic. Hypertensive retinopathy, bilateral, right and left retinal detachment
were detected in 24, 4, 3, 1 of 50 patients who had pathological ophtalmologic findings, respectively.
Conclusion: Findings of retinal detachment, hypertensive retinopathy and hemorrhage may be detected in patients independent of
severity of preeclampsia while maculopathy and macular edema might be found more often in the patients with severe preeclampsia.
Keywords: Preeclampsia, ophtalmological findings, retinal detachment.

Klini¤imizdeki preeklampsi olgular›na ait göz dibi bulgular›n›n araﬂt›r›lmas›
Amaç: Bu çal›ﬂmada, Yüzüncü Y›l Üniversitesi T›p Fakültesi Kad›n Hastal›klar› ve Do¤um Klini¤i’nde son 5 y›lda preeklampsi tan›s›yla
takip ve tedavileri yap›lm›ﬂ hastalar›n göz dibi bulgular›n›n incelenmesi amaçlanm›ﬂt›r.
Yöntem: Eylül 2005 ile Eylül 2010 tarihleri aras›nda, Yüzüncü Y›l Üniversitesi T›p Fakültesi Hastanesi Kad›n Hastal›klar› ve Do¤um Klini¤i’nde preeklampsi tan›s›yla hospitalize olan ve göz konsültasyonu istenen 193 hastan›n kay›tlar› retrospektif olarak incelenmiﬂ ve
148’ inin göz dibi muayene bulgular›na ulaﬂ›labilmiﬂtir.
Bulgular: Göz dibi muayenesi yap›lan hastalarda en s›k baﬂ a¤r›s›, epigastrik a¤r›, bulan›k görme ve gözlerde sinek uçuﬂmas› ﬂikayetlerine rastlan›lm›ﬂt›r. Doksan sekiz hastan›n göz dibi muayenesi normal olarak de¤erlendirilirken 50 hastan›nkinde patolojik bulgular
saptanm›ﬂt›r. Patolojik göz dibi muayenesi olan 50 hastan›n 24’ünde hipertansif retinopati, 4’ünde bilateral retina dekolman›, 3’ünde
sa¤ retina dekolman› ve 1’inde sol retina dekolman› görülmüﬂtür.
Sonuç: Retina dekolman›, hipertansif retinopati ve hemoraji bulgular› preeklampsi ﬂiddetinden ba¤›ms›z olarak hastalarda tespit edilebilmekle birlikte makülopati ve makülada ödeme, ﬂiddetli preeklamptik hastalarda daha fazla rastlan›labilir.
Anahtar Sözcükler: Preeklampsi, göz dibi bulgular›, retina dekolman›.

Introduction
Preeclampsia is characterized by hypertension
(140/90 mmHg and above) and proteinuria (300
mg/day) which appear after 20th gestational week.
It can be seen about 5-10% of all pregnancies,
especially frequent in primipare.[1,2]

Preeclampsia affects all organs and systems
including eyes.[3] Visual symptoms are photopsia,
hemianopsia, unexpected focusing deficiency,
blurred vision, decrease in vision, and complete
blindness in severe cases.[4,5] Although visual
defects develop in 25% of severe preeclamptic
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women, complete blindness is rare in these
patients and the incidence is between 1% and
3%[4,5,6] However, Cunningham et al. reported that
blindness is more prevalent and the incidence is
about 15%[5,7,8] This blindness may be caused by
occipital cortex or retina involvement.[9] There are
retinal vascular changes in 30-100% of preeclampsia cases. The most frequent ocular change is the
vasoconstriction of retinal arterioles. Exudative
retinal detachment caused by the involvement of
choroidal vascularization is a rare reason for vision
loss in preeclampsia syndrome[3]. It affects 1-2% of
patients with preeclampsia and it is frequently
bilateral and serous. Full recovery after delivery by
clinical management is observed within a few
weeks in patients who have serous detachment
during pregnancy, and any surgical intervention is
not required.[10]
In this study, we aimed to investigate the ophthalmological findings in the patients hospitalized
and treated for a diagnosis of preeclampsia during
last 5 years in Department of Obstetrics and
Gynecology, Faculty of Medicine, Yüzüncü Y›l
University.

Methods
Records of 193 patients hospitalized in
Department of Obstetrics and Gynecology, Faculty
of Medicine, Yüzüncü Y›l University due to
preeclampsia and asked eye consultation between
September 2005 and 2010 were reviewed retrospectively and retinal findings of 148 patients
could be reached. Statistical evaluation was performed by Fisher’s exact test and p value lower
than 0.05 was statistically accepted as significant.

Results
The youngest patient was 18 years old while the
oldest one was 47 years old. Mean age was 30 and
mean gestational week was 32. Average systolic
and diastolic blood pressures of patients were measured as 174/107 mmHg. Proteinuria amount in 24
hours of urine was found as 3,809.14 mg/l/day.
While 111 patients were delivered by cesarean and
62 patients were delivered by normal spontaneous
vaginal method, 20 patients were dispatched or
taken to another center during follow-up.
The most common complaints of patients were
headache, epigastric pain, and blurred vision and
floating specks in vision. Retinal findings of only
148 of 193 patients could be reached. While retinal
examinations of 98 patients were evaluated as normal, pathological findings were detected in 50
patients. The most pathological retinal finding was
found as hypertensive retinopathy and the relation
between pathological retinal finding and
preeclampsia severity was summarized in Table 1.
Establishing retinal detachment, hypertensive
retinopathy and hemorrhage as retinal finding was
found as independent from preeclampsia severity
(p>0.05). Edema and maculopathy in macula or
papilla was found more in patients diagnosed
severe preeclampsia than those with mild
preeclampsia (p=0.01).

Discussion
Vision system of 30-100% of preeclamptic
patients may be affected.[10] Symptoms related with
vision in preeclampsia include decrease in vision,
photophobia and hemianopsia. The most prevalent 3 vision complications seen in preeclampsia

Table 1. The distribution of preeclamptic patients diagnosed pathological retinal finding.
Retinal finding

Hypertensive retinopathy
Edema in macula or papilla
Hypertensive hemorrhage
Retinal detachment
Pigment epithelium detachment
Maculopathy
Degenerative fundus + myopic crescent
Left abducent paralysis
Nulliparity

Severe preeclampsia
(n)

Mild preeclampsia
(n)

Total
(n)

p

13
5
4
5
1
5
0
1
46.8%

11
0
1
3
0
0
1
0
29.3%

24
5
5
8
1
5
1
1
0.0019

0.56
0.01*
0.21
0.62
0.01
-
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are hypertensive retinopathy, exudative retinal
detachment and cortical blindness. Possible reasons of these complications are coexisting or existing systemic vascular disease, hormonal changes,
endothelium damage, abnormal autoregulation,
hypoperfusion ischemia and hypoperfusion
edema.[5]
In our study, it was found that visual systems of
33.7% of preeclamptic patients were affected.
While the most frequent complaint in these
patients are floating specks in vision, blurred
vision and decrease in vision, the most frequent
complications are hypertensive retinopathy and
retinal detachment.
Hypertensive retinopathy is seen in 60% of
patients and it is the most frequent ocular complication of preeclampsia and eclampsia.[11] It may be
related with secondary changes such as focal arteriolar spasm and diffuse retinal edema, hemorrhage, exudate and infarcts in nerve fiber.[12]
Arteriolar constriction is reversible in most of the
patients.[13] In our study, hypertensive retinopathy
was detected in 48% of patients with pathological
retinal finding.
Another complication seen in preeclamptic
patients is retinal detachment and its incidence is
1-2%. It was observed that 10% of patients with
retinal detachment were eclamptic. It may occur
before or after delivery and it is frequently bilateral, bullous, and serous and generally vascular
changes of preeclampsia are not observed.
Intensive arteriolar vasospasm secondary
choroidal ischemia is held responsible for the
development of retinal detachment. Choroidal vascular failure may cause lesions in retinal pigment
epithelium, fluid transudation, and crescendo focal
retinal detachment. Full recovery after delivery by
clinical management is observed within a few
weeks in patients who have serous retinal detachment during pregnancy, and any surgical intervention is not required. However, some macular
sequelas in pigment epithelium may persist.[10]
In our study, we detected retinal detachment in
16% of patients together with hypertensive
retinopathy, edema and hemorrhage. The most
frequent complaint in these patients was vision
loss and 5 of them were diagnosed as preeclamptic. Mean blood pressure value of severe
preeclamptic patients was 174/110 mmHg and

mean proteinuria amount in 24 hours of urine was
5.5 g/day. It was seen that all patients detected as
having retinal detachment did not have antenatal
follow-up and they applied to the hospital with a
severe clinical situation. As a result of eye examination, bilateral retinal detachment was found in 4
patients, right retinal detachment was found in 3
patients, and left retinal detachment was found in
one patient. In the fundus examinations of these
patients, severe hypertensive retinopathy diagnoses were not observed in retinal arterial structures and generally all of them were told that their
tensions should be taken under control. Systemic
steroid treatment in 1 mg/kg dose was initiated
only in one case. It was seen in these patients that
retinal detachment underwent resolution by the
recovery of preeclampsia after delivery. All of the
patients were dispatched by reducing their visual
problems and no surgical intervention was needed
for averagely 6 months of follow-up period in the
Eye Polyclinic.
Visual loss caused by cortex part of optic tracts
may rarely appear in preeclampsia cases.
Therefore, fundus examination and pupil reflex
seem normal in these patients. The reasons of cortical visual loss are petechial bleeding, ischemia or
focal edema and they are generally irreversible. It
regresses by anti-hypertensive and anti-edema
treatments in most of the patients. In this study, we
did not observe any acute cortical blindness in our
cases.[14].

Conclusion
In the case of visual complaints in preeclamptic patients, other retinal findings may also be
observed other than hypertensive retinopathy.
Retinal detachment, hypertensive retinopathy and
hemorrhage findings can be observed in patients
independent of preeclampsia severity, but maculopathy and edema in macula can be seen in
severe preeclamptic patients more frequently.
More study series reviewing preeclampsia severity
and pathological retinal findings are required.
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Abstract
Objective: The aim of this study was to evaluate the relationship between maternal uric acid level, abnormal uterine artery waveform at second trimester and adverse pregnancy outcome.
Methods: We evaluated 319 women with Doppler sonography at 20-26 weeks of gestation. The presence of early diastolic notching at uterine arteries and maternal serum uric acid levels were determinated. Pregnancy induced hypertension was defined as newonset elevated blood pressure ≥140 mmHg systolic or ≥90 mm/Hg diastolic after 20 weeks of gestation. Small for gestational age
was defined as birth weight <10th centile. Delivery <37 weeks was termed as preterm.
Results: The number of cases with PIH, SGA and preterm delivery were significantly higher in the group of bilateral notching (n: 145).
In cases with bilateral notching mean uric acid level was significantly higher (3.08±0.88 versus 2.58±0.76 mg/dl). The number of the
cases which developed PIH (P=0.016), small for gestational age- birth weight (P=0.0013) and fetal demise (P=0.02) were higher in
the highest quartile of uric acid level (>3.4- 6.2 mg/dl). Maternal serum level of uric acid showed significant negative correlation with
birth weight (r:-0.24; 95% confidence interval for r: -0.34 to-0.14, P<0.0001). Using >3.4mg/dl as a cut off value for uric acid level
we could detect the cases with pregnancy induced hypertension with a sensitivity of 40.4%, specificity 79.8%, and small for gestational age birth weight with a sensitivity of 44.2%, specificity 80.45%.
Conclusion: The presence of bilateral notching at uterine arteries at second trimester is related with pregnancy induced hypertension, small for gestational age, preterm delivery and elevated maternal uric acid level. Maternal serum uric acid level at second
trimester may be used in the prediction pregnancy induced hypertension and small for gestational age birth weight.
Keywords: Uric acid, Doppler ultrasonography, pregnancy induced hypertension, Small for gestational age, fetal demise.

‹kinci trimester yüksek maternal ürik asit de¤erlerinin uterin arterlerde bilateral erken
diyastolik çentiklenme mevcudiyeti ve gebelik komplikasyonlar› ile iliﬂkisi
Amaç: Bu çal›ﬂman›n amac› ikinci trimester maternal ürik asit de¤eri ile anormal uterin arter dalga formunun kötü gebelik sonucu ile
iliﬂkisini araﬂt›rmakt›r.
Yöntem: Doppler ultrasonografi ile 319 gebeyi 20-26. gebelik haftalar› aras›nda de¤erlendirdik. Uterin arterlerde erken diyastolik
çentiklenme mevcudiyeti ve maternal serum ürik asit de¤erleri belirlendi. Gebeli¤e ba¤l› hipertansiyon, 20. gebelik haftas›ndan sonra
yeni ortaya ç›kan, sistolik ≥140 mmHg ve diyastolik ≥90 mmHg kan bas›nc› olarak tan›mland›. Do¤um kilosu <10. persatilde olanlar
gebelik haftas›na göre küçük kabul edildi. Do¤umda <37. Gebelik haftas›nda olanlar preterm olarak tan›mland›.
Bulgular: Bilateral çentiklenme bulunan (n:145) grupta gebeli¤e ba¤l› hipertansiyon, gebelik haftas›na göre küçük ve erken do¤um
olgular›n›n say›s› anlaml› olarak yüksekti. Bilateral çentiklenme bulunan olgularda ortalama ürik asit de¤eri anlaml› olarak yüksekti
(3.08±0.88’e karﬂ›l›k 2.58±0.76 mg/dl). Ürik asit de¤erleri en yüksek olan dörtte birlik grupta (>3.4-6.2 mg/dl) PIH (P=0.016), SGA
do¤um kilosu (P=0.0013) ve fetal kay›p (P=0.02) geliﬂen olgular›n say›s› anlaml› olarak yüksekti. Maternal serum ürik asit de¤eri do¤um kilosu ile anlaml› negatif korelasyon göstermekte idi (r:-0.24; %95 güven aral›¤› (-0.34-0.14), P<0.0001). Ürik asit de¤eri >3.4
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mg/dl s›n›r olarak al›nd›¤›nda gebeli¤e ba¤l› hipertansiyon olgular› %40.4 duyarl›l›k, %79.8 özgüllük ve SGA do¤um kilosu %44.2
duyarl›l›k, %80.45 özgüllük ile tespit edilebildi.
Sonuç: Uterin arterde ikinci trimesterde bilateral çentiklenme mevcudiyeti gebeli¤e ba¤l› hipertansiyon, gebelik haftas›na göre küçük,
preterm do¤um ve yüksek ürik asit de¤erleri ile iliﬂkilidir. ‹kinci trimester maternal serum ürik de¤erleri gebeli¤e ba¤l› hipertansiyon,
gebelik haftas›na göre küçük yenido¤anlar›n öngörüsünde de¤erli olabilir.
Anahtar Sözcükler: Ürik asit, Doppler ultrasonografi, PIH, SGA, fetal kay›p.

Introduction
Pre-eclampsia and intrauterine growth restriction are important obstetrical complications which
are suggested to be caused by impaired placentation. The failure to undergo physiological vascular
changes is reflected by the high impedance to the
blood flow at uterine arteires. Uterine artery
Doppler screening identifies women at high risk
for developing complications.[1] Combinations of
biochemical and ultrasonographic markers might
improve the predictive performance of single
markers.[1-4]
Increased uric acid levels generally precedes
the onset of hypertension and proteinuria in
preeclampsia.[5] Hyperuricemia in pregnant women
without proteinuria is at least as good a predictor
of fetal morbidity as hypertension and proteinuria.[6] Postpartum normalization of blood pressure
in preeclamptics has also been shown to be directly related to uric acid levels.[7] It has been speculated that uric acid may play direct roles in the
pathological processes of preeclampsia at both the
level of the placenta and maternal vasculature.[8]
The aim of this study was to evaluate the relationship between maternal uric acid level, abnormal uterine artery waveform at second trimester
and pregnancy induced hypertension (PIH), small
for gestational age (SGA) birth weight, preterm
delivery and fetal demise.

Methods
Study Design and Population
Between January 2009 and February 2010,
women attending for second trimester anomaly
screening at 20-26 weeks of gestation were
enrolled in the study. Baseline demographic information and medical history were collected. A total
of 360 cases with a singleton pregnancy without
preexisting diabetes, hypertension, renal disease

or major fetal anomalies were examined with
transabdominal Doppler ultrasonography (Logic
400). The presence or absence of early diastolic
notching at uterine arteries was noted for both
sides.
All of the women were asked to provide blood
samples for the investigation of serum uric acid
levels at the day of examination. Uric acid was
measured using an uricase based colorimetric
assay (Architect C16000) with a lower detection
limit of 1mg/dl.
Pregnancy induced hypertension (PIH) was
defined as new-onset elevated blood pressure
≥140 mmHg systolic or ≥90 mm/Hg diastolic after
20 weeks of gestation. Normotensive women were
those without gestational blood pressure elevations. Neonatal outcomes assessed included birth
weight and birth weight centile. Small for gestational age (SGA) was defined as birth weight <10th
centile. Gestational age was determined by obstetrical assessment, using early ultrasound data where
available. Delivery <37 weeks was termed as
preterm and <28 weeks severe preterm.
Statistical Analysis
The collected data were analysed with use of
the MedCalc for Windows, version 8.1.00 (MedCalc
Software, Mariakerke, Belgium). Data were presented as means ± standard deviations or numbers
of subjects and percents. Student’s t-test was used
for continuous variables and Chi-square test or
Fisher exact test for categorical variables , while
one-way ANOVA was used to compare the variables of four groups. Correlation between maternal
uric acid level and birth weight was assessed by
Pearson’s correlation coefficient. The efficiency of
serum ur›c acid levels in predicting PIH and SGA
was examined with the analysis of the area under
the receiver operator characteristic (ROC) curves.
A P value of <0.05 was regarded as significant.
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Results
A total of 319 cases were available for analysis
with a mean gestational age at sampling of
22.3±1.3 weeks and uric acid concentration of 2.81
± 0.85 mg/dl. Bilateral early diastolic notching
(BLN+) was detected in 145 of the cases and 174
of the cases were found to have bilateral or unilateral absent early diastolic notching (BLN- or
ULN-). Mean maternal age and the percentage of
cases after 30 years was significantly higher in the
group of BLN+, significantly higher percent of the
cases were nullipares (Table 1).
The number of cases with PIH, SGA and
preterm delivery were significantly higher in the

group of BLN+. Mean birth weight and gestational
age at delivery were significantly higher in the
group with normal Doppler finding. Mean uric
acid level was significantly higher in the group of
BLN+ (Table 2).
We evaluated uric acid concentration by quartile
for the entire study population, comparing the highest quartile to the lower three quartiles. The number of the cases in the highest quartile was significantly higher for the group with BLN+ (Table 3).
The number of the cases which developed PIH,
SGA birth weight and fetal demise were higher in
the highest quartile of uric acid level. In this group
mean birth weight was lower than the other quar-

Table 1. Demografic findings of the groups with or without bilateral notching.
BLN+ (n=145)

BLN- or ULN- (n=174)

27.3±5.55

28.8±5.86

0.02

29.6%

45.9%

0.0042

Gestational age (weeks) (mean±SD)

22.3±1.39

22.3±1.29

1

Parity (mean±SD)

0.74±0.9

1.15±1.16

0.0006

46.8%

29.3%

0.0019

Maternal age (years) (mean±SD)
Age≥30

Nulliparity

P value

BLN: Bilaretal notch, ULN: Unilateral notch

Table 2. Prognosis, neonatal characteristics and mean uric acid level of the cases according
to the Doppler findings.

PIH (n)
SGA (n)
Preterm (<37w) (n)
Severe preterm (<28w) (n)
Fetal demise (n)
Birth weight (gram) (mean±SD)
GA at delivery (weeks) (mean±SD)
Uric acid (mg/dl) (mean±SD)

BLN+ (n=145)

BLN- or ULN- (n=174)

P value

44
35
33
5
7
2888±786
37.9±3.15
3.08±0.88

8
17
14
1
1
3215±496
38.8±1.77
2.58±0.76

<0.0001
0.0009
0.0004
0.09
0.025
<0.0001
0.0015
<0.0001

PIH: Pregnancy induced hypertension, SGA: Small for gestational age, BLN: Bilaretal notch, ULN: Unilateral notch

Table 3. Evaluation of the cases for the presence of notching in groups according to the uric
acid concentration by quartiles (Chi-square test).
Group
1 (<25. percentile)
2 (25-50. percentile)
3 (>50-75. percentile)
4 (>75. percentile)
Total

Uric acid (mg/dl)

BLN+

BLN- or ULN-

P value

0.9-2.17
>2.17-2.81
>2.81-3.4
>3.4-6.2

21
42
33
49
145

59
52
36
27
174

<0.0001

(BLN: Bilaretal notch, ULN: Unilateral notch)
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Table 4. Doppler findings, maternal and neonatal prognosis according to the quartiles of uric acid.
Group1 (n=80)

Group 2 (n=94) Group 3 (n=69)

Group 4 (n=76)

P value
<0.0001

BLN+ (n)

21

42

33

49

PIH (n)

10

10

11

21

0.016

SGA (n)

7

11

11

23

0.0013

Preterm (<37h) (n)

10

14

10

13

0.88

Ciddi preterm (<28h) (n)

0

1

1

4

0.083

Fetal kay›p (n)

1

2

0

6

0.02

Do¤um kilosu (gram) (ort.±SD)

3193

3135

3116

2803

0.001

Do¤umdaki gestasyonel yaﬂ (hafta) (ort.±SD)

38.65

38.68

38.62

37.72

0.051

BLN: Bilaretal notch, PIH: Pregnancy induced hypertension, SGA: Small for gestational age

tiles. The number of preterm deliveries did not
show any significant difference (Table 4).

with a sensitivity of 40.4% and specificity 79.8%,
SGA with a sensitivity of 44.2% and specificity
80.45% (Figures 2 and 3).

Maternal serum level of uric acid showed significant negative correlation with birth weight (r:0.24; 95% confidence interval for r: -0.34 to -0.14,
P<0.0001). Scatter diagram for uric acid levels,
birth weight the presence of PIH is presented in
Figure 1.

Discussion
In this study we evaluated the relationship
between second trimester maternal uric acid levels
and the presence of bilateral early diastolic notching at uterine arteries. In our study population
mean uric acid level and the number of cases with
various pregnancy complications were higher in
the group of BLN+. In the group of women with

We analyzed the predictive value of second
trimester maternal uric acid level for PIH
(AUC:0.622, P=0.006) and SGA birth weight (AUC:
0.65, P=0.0003)with Roc curve. Using 3.4 mg/dl as a
cut off value we could detect the cases with PIH

7

6

Uric
Ürikacid
asit

5

4

PIH
0
1

3

2

1

0
0

1,000

2,000

3,000

4,000

5,000

Birth weight
Do¤um
kilosu

Figure 1. Scatter diagram of the cases showing the correlation of uric acid and birth
weight (colored points indicate the cases with PIH).
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Figure 2. ROC curve analysis of uric acid levels for the prediction of PIH (AUC:0.622,
P=0.006).
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Figure 3. ROC curve analysis of uric acid levels for the prediction of SGA (AUC:0.65,
P=0.0003).
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an uric acid level at the highest quartile the percentage of cases with PIH, SGA birth weight and
fetal demise were significantly higher.

between impaired placentation and high maternal
uric level before the clinical appearance of pregnancy complications.

Abnormal uterine artery waveforms were
reported to be a better predictor of pre-eclampsia
than of intrauterine growth restriction. Pulsatility
index alone or combined with notching was
advised to be used in clinical practice.[9] Bilateral
uterine notching between 23 and 25 weeks' gestation was reported to be an independent risk factor
for the development of early-onset preeclampsia
and gestational hypertension and suggested to be
considered in the assessment of risk for the development of these pregnancy complications.[10] The
addition of uterine Doppler waveform analysis to
the monitoring profile of women at risk of
preeclampsia, small for gestational age, intrauterine death and preterm delivery was reported further define those in a higher risk group.[11] In this
study we found that bilateral notching at uterine
arteries at second trimester was related with PIH,
SGA, preterm delivery and fetal demise. Therefore
we also suggest that the presence of bilateral
notching should be considered as a risk factor.

Myers et al. evaluated maternal uric acid levels
at 22 and 26 weeks and concluded that these time
points were remote from the diagnosis of
preeclampsia and this might contribute to the lack
of differences.[15] In our study population at the
same time point we could predict PIH by using an
uric acid level of 3.4 mg/dl with a sensitivity of
40.4% and specificity 79.8%.

As previously reported the increase in uric acid
antedates the reduction of glomerular filtration and
hypovolemia in PIH.[12] An elevation in serum uric
acid has been associated with an increased risk for
the development of hypertension. Even mild hyperuricemia causes hypertension and renal injury
with stimulation of the renin-angiotensin system
and inhibition of neuronal NO synthase.[13] It was
suggested that women who develop preeclampsia
come into pregnancy with elevated uric acid as
part of the metabolic syndrome or that uric acid
production is increased in early pregnancy.
Elevated concentration of uric acid in preeclamptic
women is not simply a marker of disease severity
but rather contributes directly to the pathogenesis
of the disorder.[14]
Uric acid could contribute to failed placental
bed vascular remodeling by impeding trophoblast
invasion with resultant reduced placental perfusion, setting the stage for ischemia reperfusion
injury to the placenta.[8] In this study we found that
the number of cases with bilateral notching was
significantly higher in the group of women with an
uric acid in the highest quartile at second trimester.
This result indicates the possible relationship

A striking increase in the odds for small gestational age infants in preeclamptic women with
increasing serum uric acid concentration has been
reported.[6,16] Lower birth weight of children born to
mothers found to have hyperuricemia (>58.3 mg/l)
for more than 2 weeks was reported as a consequence of hyperuricemia.[17] In our study population serum level of maternal uric acid showed a
significant negative correlation with birth weight
and the number of the cases with SGA birth weight
was significantly higher in the group of highest
quartile of uric acid. Elevated uric acid was also
recognized many years ago as a better predictor
for fetal risk than blood pressure in preeclampsia.[18,19] In our study the risk of fetal demise was
higher either in the group with elevated maternal
uric acid level at second trimester.

Conclusion
The presence of bilateral notching at uterine
arteries at second trimester is related with PIH,
SGA and preterm delivery and elevated maternal
uric acid level. Maternal serum uric acid level at
second trimester may be used in the prediction
PIH and SGA birth weight.
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The Incidence of HBSAg, Anti-HBS and
Anti-HCV in Pregnant Women
Ebru ‹nci Coﬂkun, Burcu Dinçgez, Refika Genç Koyucu, Yavuz Tahsin Ayano¤lu, Ayﬂe Ender Yumru
Taksim E¤itim ve Araﬂt›rma Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul, Türkiye

Abstract
Objective: The proportion of infection in babies born from hepatitis B early antigen positive mothers is 60-90% and if they are not
treated more than 90% of them will be chronic hepatitis B carriers and this brings the risk for chronic hepatitis and hepatocellular
cancer. We tried to find out the proportion of the pregnant women with HbsAg (surface antigen of hepatitis B), anti-HBs (antibody
against hepatitis B surface antigen) and anti-HCV (antibody of hepatitis C).
Methods: In this study, 795 pregnant women are evaluated retrospectively for HbsAg, anti-HBs and anti-HCV in Taksim Training and
Research Hospital, Clinics of Obstetrics and Gynecology between October and December 2010. The percentages are determined.
Results: None of the parameters like age, week of gestation and social or economical status were criteria for the pregnants taken
into the study. 29 of the 795 pregnants (3.65%) were HbsAg positive, 69 of them (8.68%) were anti-HBs positive and 6 of them
(0.75%) were anti-HCV positive. These findings of our study is correlated the results of other studies in our country.
Conclusion: It has been necessary to make serological tests for hepatitis B routinely for the protection and treatment of the newborn. All of the pregnant women should be informed. Also after the screening tests for hepatitis B, vaccination before the conception should be done. Our country is involved by the vaccination program in 1998. Although low percentage of spread, the screening of hepatitis C infection in risk groups is important for community and newborn health. The results of our study is correlated with
the statistics of these study of our country.
Keywords: Pregnancy, hepatitis B, hepatitis C.

Gebelerde HBSAg, anti-HBS ve anti‹-HCV s›kl›¤›
Amaç: Hepatit B virüsü ile enfekte annelerden do¤an bebeklerin enfeksiyon oran› annenin hepatit B early antijen (HbeAg) pozitif olmas› durumunda %60-90’a ç›kmaktad›r ve tedavi edilmedikleri taktirde %90’›ndan fazlas› kronik HBV (hepatit B virüsü) taﬂ›y›c›s› olmaktad›r ki bu da hayatlar›n›n ilerleyen dönemlerinde kronik hepatit ve hepatosellüler karsinom riskini beraberinde getirir. Biz bu çal›ﬂmada hastanemize baﬂvuran gebelerde HBsAg (hepatit B yüzey antijeni), anti-HBs (hepatit B yüzey antijenine karﬂ› antikor) ve antiHCV (hepatit C virüs antikoru) pozitiflik oran›n› saptamay› amaçlad›k.
Yöntem: Bu çal›ﬂmaya 01 Ekim-31 Aral›k 2010 tarihleri aras›nda Taksim E¤itim ve Araﬂt›rma Hastanesi Gebe Poliklini¤i’ne baﬂvuran
795 gebe al›nd›. Gebelerin HBsAg, anti HBs ve anti-HCV de¤erleri retrospektif olarak incelendi. Hastalarda bulunan pozitif de¤erler
olgu say›s› ve yüzdelik de¤erler olarak hesapland›.
Bulgular: Yaﬂ, gebelik haftas› ve sosyoekonomik durumlara bak›lmaks›z›n çal›ﬂmaya al›nan 795 gebenin 29’u (%3.65) HBsAg pozitif, 69’u (%8.68) anti HBs pozitif ve 6’s› (%0.75) anti-HCV pozitif idi. Bu araﬂt›rmada buldu¤umuz de¤erler, ülkemizde gebelerde tespit edilmiﬂ olan pozitiflik oranlar› ile benzerdir.
Sonuç: Gebe takibinde rutin olarak hepatit B için serolojik tarama yap›lmas› yenido¤anlar›n enfeksiyondan korunma ve tedavi edilmesi için gereklidir. Gebeler bu konuda bilgilendirilmelidir. Hepatit B için gerekli taramalar yap›ld›ktan sonra prekonsepsiyonel dönemde aﬂ›lama yap›lmal›d›r. Ülkemiz aﬂ›lama program›na 1998 y›l›nda dahil olmuﬂtur. Hepatit C’nin bulaﬂ oran› düﬂük olmas›na karﬂ›n hastal›k seyri ve sonuçlar› aç›s›ndan özellikle riskli gruplarda taranmas› toplum ve yenido¤an sa¤l›¤› aç›s›ndan önemlidir. Hastanemizde
yapt›¤›m›z bu çal›ﬂman›n sonuçlar›na göre hastanemize baﬂvuran gebelerin seropozitiflik oranlar› ülkemiz istatistikleri ile örtüﬂmektedir.
Anahtar Sözcükler: Gebelik, hepatit B, hepatit C.
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study we tried to find out the proportion of the
pregnant women with HbsAg, anti-HBs and antiHCV (antibody of Hepatitis C).

Introduction
The infections with the virus of Hepatitis B
(HBV) and C (HCV) take place among the most
important health issues both in our country and in
the world and they are the most common cause of
the cirrhosis and the hepatocellular carcinoma.[1]
There are lots of ways for contamination, one of
them is the vertical transmission from mother to
newborn. The transmission from infected mother
to her baby is actualizes in labor, after labor or
rarely in pregnancy. The 70-90% of babies born
from infected mothers positive for HbeAg are
infected and 90% of them have chronic infection.
The 10-40% of babies born from mothers negative
for HbeAg are infected and 40-70% of them have
chronic infection.[2] Over the 90% of babies born
from mothers infected with HBV can be protected
by immunization.[3] However the risk for perinatal
transmission of HCV is lower than 5% and there is
not any special suggestion for protection.[4]
According to all these information it is clearly
important to determine the immunization for
Hepatitis B in all pregnant women and hepatitis C
infection in risky pregnants. HBV carrier pregnants
should be determined and the newborn should
have prophilaxy. Hepatitis B vaccine and Hepatitis
B hiperimmuneglobuline (HBIG) should be
applied to the newborns of Hepatitis B infected
mothers. If the mother is negative for HbeAg, in
the case of absence of HBIG, the vaccine only
itself is highly protective enough.[5] The transmission of HBV, from mother to baby, becomes usually in the third trimester. If the acute infection
occurs in first or second trimester the studies
report that the transmission does not exist.[6] In this

Method
In this study, 795 pregnant women are evaluated retrospectively for HbsAg, anti-HBs and antiHCV in Taksim Training and Research Hospital,
Clinics of Obstetrics and Gynecology between
October and December 2010. The samples are tested with Tritrus system microparticule enzyme
immunassay in our hospital and GBC kit is used
for HBsAg and AntiHBs, Murex kit is used for AntiHCV. The positivity edge of HBsAg and anti-HCV
was taken as 1 IU/ml, 10 IU/ml is taken for
AntiHBs. The number of the cases and percentages
of them are determined. Also age, education, occupation, living area and gestational age are recorded.

Results
The mean age is found as 28.35±6.18 and gestational age is found as 30.84±2.3. The living
regions are as following; 29.7% (236 pregnant)
Marmara, 25% (199 pregnant) Southeast Anatolia,
16.9% (135 pregnant) Black Sea, 14% (111 pregnant) Eastern Anatolia, 7.4% (59 pregnant) Central
Anatolia, 3.4% (27 pregnant) Mediterranean, 2.8%
(22 pregnant) Aegean and %0.8 (6 pregnant) were
foreigner. The distribution acording to the regions
is shown in the Graphic 1. The educational distribution is as following; 39.25% (312) primary
school, 18.11 % (144) high school, 3.14% (25) university and 39.5% (314) do not have any educa-
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Graphic 3. Distribution of pregnants according to occupation.
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Graphic 4. Distribution of HBsAg, Anti HBs and Anti HCV
positivity.

tion. It is shown in Graphic 2. 76.98% (612) of the
pregnants are housewives, 13.46% (107) are workers, 9.56% (76) are white-collars. It is shown in
Graphic 3. In the study group, 29 of the pregnants
(3.65%) are HBsAg positive, 69 of them (8.68%)
are anti HBs positive and 6 of them (0.75%) are
found to be anti-HCV positive. The distribution of
seropositivity is shown in Graphic 4.

Discussion
The infections caused by HBV and HCV causes
acute and chronic hepatitis, cirrhossis and hepatocellular carcinoma. Also these infections are the
important causes of morbidity and mortality and

also seen more common both in our country and
in the world. Both of the viruses have many ways
of transmission and one of these is the vertical
transmission from mother to newborn. The transmission from the infected mother to baby is rarely
during the pregnancy or during and after the delivery. Along the vaginal discharge swalloving the
mother’s blood, contact during the cesarean section and the transmission of the maternal blood to
fetal circulation because of placental damage can
result with transmission of the infection. The 70-90
% of babies born from infected mothers positive
for HbeAg are infected and 90% of them have
chronic infection. The 10-40% of babies born from
mothers negative for HbeAg are infected and 4070% of them have chronic infection.[2] Over the
90% of babies born from mothers infected with
Hepatitis B virus are protected by immunization.[3]
HBV vaccination is done in many countries of the
world since 1991 with the suggestion of World
Health Organization (WHO). In our country the
vaccination is done routinely since 1998. It should
be established how to follow up the pregnants
infected with hepatitis according to the prevalance
of the disease.
The percentages of the hepatitis carriage differ
in countries; it is 11.6% in Nigeria, 10% in Hong
Kong, 0.44% in Holland and 1.4% in Germany.[7,8]
In our country HBV carriage differs among regions
and our country is accepted as one of the middle
endemic countries in the world. In the studies, the

Coﬂkun E‹ et al. The Incidence of HBSAg, Anti-HBS and Anti-HCV in Pregnant Women

74

percentage of the HBsAg positivity is reported
between 2.1% - 16.6%.[9,10] Aslan and colleagues
reported 4.66% positivity among 450 pregnants,
Anti-HBs percentage was 21.1%; Madenda¤ and
colleagues found the HBsAg positivity as 2.11%.[11,12]
In the study that is made by Gül and colleagues,
HBsAg positivity is 4.08%, Anti-HBs positivity is
18.6%.[6] In our study, we found HBsAg positivity as
3.65% and Anti-HBs positivity as 8.68%. HBsAg
positivity of our study is concordant with the literature but Anti-HBS percentage is lower than
theother studies. In our country that places in the
mean endemic countries, the most effective way to
break down the transmission chain is to screen the
pregnants for HBsAg and to apply Hepatitis vaccine and HBIG to all newborns of the mothers
carry HBsAg. One of the importance of the establishment of carriage is to determine all of the members of the family under risk and immunize them
if necessary.
The percentage of HCV positivity is reported as
0.44% and 2.04%. A study made in Van reports this
as 2.04% and a study in Ankara reports as 0.17%.
This is 0.75% in our study. Our result is like the
medium of our country. Hepatitis C has also a vertical transition but infection rate is much lower
than hepatitis B. Maternal antibodies passes from
mothers to babies passively and disappear in six
months. Because of this reason the positive HCVRNA is more meaningful than Anti-HCV in diagnosis of vertical transmission. It is recommended to
detect HCV-RNA in maternal serum for vertical
passing and it is not recommended detecting AntiHCV routinely. It should be investigated for under
risk of HCV infection in settings of blood transfusion, positivity of HIV infection and chronic
hemodialysis. HCV and HIV co-infection increases
the perinatal transmission rate. In Australia 125 of
131 drug addicted pregnanats have been reported
as anti-HCV positive.[13] In United Kingdom this is
found as 0.19% and 1.9% in Italy.[14,15] HCV is commonly positive especially with the risk factors like
as drug addiction, blood transfusion and HIV positivity.[16]

Conclusion
The screening of hepatitis B is needed routinely for protection and diagnosis of newborn. The
pregnants should be informed for this situation.

The vaccination programme which our country
was indepraded in 1998 should be done in preconceptional period after screening of hepatitis B
infection. Although low risk of spread, the screening of HCV infection in risk groups is very important for community and newborn health.
According to results of our study, the percentage
of seropositivity pregnancy admitted to our hospital are correlated with statistical results of our
country. As a result for protection of newborns, we
suggest that it is necessary to scrren all pregnants
for hepetitis B and the pregnants for hepatitis C
who have risk factors.
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Abstract
Objective: The purpose of this study is to evaluate the emergency peripartum hysterectomies performed due to obstetric complications.
Methods: We analyzed retrospectively 18 cases of emergency peripartum hysterectomy that were performed at Cerrahpaﬂa School
of Medicine, Department of Obstetrics and Gynecology from January 2006 to December 2010. The incidence, demographic characteristics, associated risk factors, indications of hysterectomy, peripartum complications, maternal morbidity and mortality of the cases
were analyzed retrospectively.
Results: Emergency peripartum hysyerectomy performed in 18 cases. The overall incidence of emergency peripartum hysterectomy
was 2.9 per 1,000 deliveries. The indications of hysterectomy were identified as 6 cases (33.6%) placenta insertion anomalies, 5 cases
(27.7%) placenta previa, 4 cases (22.2%) uterine atonia, 2 cases (11.1%) uterine rupture, and 1 case (5.6%) with an adnexial mass
respectively. The emergency peripartum hysterectomy was done in 4 of the cases (22.2%) after vaginal delivery and 14 of the cases
(77.7%) during cesarean section. 14 cases (77.7%) were underwent total, 4 cases (22.2%) were underwent subtotal hysterectomy.
During the operation, urinary complications occurred in 5 cases (27.7%). In 3 cases (16.6%) relaparatomy was performed. Maternal
and fetal mortality occured in 1 case (5.5%).
Conclusion: In our study, the most common indication for emergency peripartum hysterectomy was placental insertion abnormalities. Together with a significant increase in cesarean rates, significant increases in the frequency of plasenta inserton abnormalities is
noteworthy. Cases of pregnant women who had placenta previa and prior cesarean section, the placenta should be carefully evaluated in terms of placenta insertion abnormalities. Entering the risk group of pregnant women, the centers which have adequate staff
and equipment to be recommended for delivery. As a result; emergency peripartum histerectomy is a procedure with high mortality
and morbidity but is life-saving when performed at suitable time.
Keywords: Emergency peripartum hysterectomy, incidance, endication, placenta insertion abnormalities, mortality.

Acil peripartum histerektomi olgular›n›n de¤erlendirilmesi: 5 y›ll›k deneyim
Amaç: Hastanemizde obstetrik nedenlerle gerçekleﬂtirilen acil peripartum histerektomi olgular›n›n, de¤erlendirmesini yapmak.
Yöntem: Cerrahpaﬂa T›p Fakültesi Kad›n Hastal›klar› ve Do¤um Klini¤inde Ocak 2006 ile Aral›k 2010 tarihleri aras›nda obstetrik nedenlerle acil peripartum histerektomi yap›lan 18 olgunun demografik özellikleri, insidans›, risk faktörleri, histerektomi endikasyonlar›,
geliﬂen komplikasyonlar›, maternal mortalite ve morbiditesi retrospektif olarak incelendi.
Bulgular: 18 olguya acil peripartum histerektomi yap›ld›. Acil peripartum histerektomi insidans› binde 2.9 olarak belirlendi. Histerektomi endikasyonlar›; plasenta yap›ﬂma anomalisi 6 olgu (%33.6), plasenta previa 5 olgu (%27.7), uterin atoni 4 olgu (%22.2), uterin
rüptür 2 olgu (%11.1) ve adneksiyal kitle 1 olgu (%5.6) olarak kaydedildi. Histerektomilerin 14’ü (%77.7) sezaryen sonras›, 4’ü
(%22.2) normal do¤um sonras› uyguland›. Olgular›n 14’üne (%77.7) total, 4’üne (%22.2) subtotal histerektomi yap›ld›. Operasyon
s›ras›nda 5 olguda (%27.7) üriner komplikasyon geliﬂti. 3 olguya (%16.6) relaparatomi yap›ld›. 1 olguda (%5.5) maternal ve fetal mortalite geliﬂti.
Sonuç: Çal›ﬂmam›zda acil peripartum histerektominin en s›k endikasyonu plasenta yap›ﬂma anomalileri olarak bulundu. Sezaryen oranlar›ndaki belirgin art›ﬂ ile birlikte plasenta yap›ﬂma anomalilerinin s›kl›¤›nda da ciddi art›ﬂlar dikkati çekmektedir. Plasenta previa olgular› ve daha önce sezaryen operasyonu geçirmiﬂ gebeler, plasenta yap›ﬂma anomalisi aç›s›ndan dikkatlice de¤erlendirilmelidir. Riskli gruba giren gebelere, yeterli ekip ve ekipman›n bulundu¤u merkezlerde do¤umun gerçekleﬂtirilmesi önerilmelidir. Sonuç olarak APH; yüksek maternal mortalite ve morbidite ile seyretmekle birlikte, zamanlamas› do¤ru ve yerinde yap›ld›¤›nda hayat kurtar›c› bir iﬂlemdir.
Anahtar Sözcükler: Acil peripartum histerektomi, insidans, endikasyon, plasenta yap›ﬂma anomalisi, mortalite.
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Introduction
Peripartum bleedings are one of the most important reasons of maternal mortality and morbidity in
developing countries[1] Serious bleedings that may
cause hemorrhagic shock due to pregnancy may
appear due to placenta detachment, placenta praevia, placenta attachment anomalies, uterus rupture,
uterus atonia, inversion of uterus, delivery laceration and placenta retention. Plasma volume in a
normal pregnancy increases approximately 1500 ml.
This hypervolemia plays a protective role for peripartum bleedings. In addition to fix hypervolemia
and coagulopathy, effective treatment of underlying
reason of bleeding is essential by surgical methods.
Emergency peripartum hysterectomy (EPH) is
applied due to life-threatening uterine bleedings
after normal vaginal delivery, during cesarean or
after cesarean.[2] Though EPH operations display
high mortality, it can be life-saving when it is
applied in emergency cases and on proper indication. EPH has shown decrease in recent years
thanks you efficient antibiotherapy, uterotonic
agents and blood transfusion techniques.
Uterine rupture, uterine atonia, and placenta
attachment anomalies are frequent EPH indications. While uterine rupture and uterine atonia
were deemed as the most frequent reasons of EPH
in previous years, it is seen in developed countries
that placenta attachment anomalies are the most
frequent reason due to the increase of cesarean
rates, development of surgical treatment of uterine
atonia as well as medical and hysterectomy developments. Placenta attachment anomaly is often
associated with uterine scar, cesarean history and
advanced maternal age.[3, 4]
Our purpose in this study is to determine the
incidence, indications, risk factors of EPHs, and
their effects on maternal and fetal mortality and
morbidity in last 5 years.

Methods
We analyzed 18 EPH cases applied to
Cerrahpaﬂa School of Medicine, Department of
Obstetrics and Gynecology due to various obstetric reasons from January 2006 to December 2010.
Also delivery number in our clinic was determined.
EPH incidence was calculated. Patient information
was obtained from hospital records and patient
files.
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Demographical aspects of the patients were
recorded (age, gravida, parity, gestational week,
delivery types). Hysterectomy indications, applied
hysterectomy type, required blood transfusion
amount, complications developed intraoperatively
and postoperatively were determined.
Uterine massage and uterotonic medical treatment were applied before hysterectomy (especially in atonia cases). Hypogastric artery ligation was
tried on cases that did not response. EPH was performed on postpartum bleeding cases that continued despite all these precautions.
Cases which developed intraoperative or postoperative disseminated intravascular coagulation
(DIC) were evaluated with the results of prothrombin time (PT), activated partial thromboplastin time (APTT), fibrinogen and fibrinogen degradation products.

Results
Totally 6043 deliveries performed in our clinic
between January 2006 and December 2010.
In the same period, emergency hysterectomy
was performed to 18 (0.29%) patients for various
reasons. Mean age of the patients was calculated
as 34.2, gravida as 4.0 and mean parity as 1.7. All
cases were multigravida. Mean gestational week
was found as 32.4. Blood transfusion was performed to all patients.
13 of EPHs were total (72.2%) while 4 (22.2%)
of them were subtotal. EPH indications were
shown in Table 1. According to this, it was found
that the most frequently detected EPH indication
was placenta attachment anomaly (placenta accreta, placenta increta, placenta percreta) (33.3%). By
confirming with pathology reports, 3 patients with
placenta attachment anomaly were diagnosed as
placenta percreta, 2 patients as placenta increta
and 1 patient as placenta accreta. Two of 3 cases
with placenta percreta previously had two cesarean sections and 1 case had only one normal delivery.
Two cases with placenta increta had two
cesarean sections undergone. One case with placenta accreta had three cesarean sections undergone.
In EPH cases, most frequently detected second
indication was found as placenta praevia (27.7%).
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Table 1. Demographical aspects of cases.
Average values
Average age
34.2
Gravida
4.0
Parity
1.7
Gestational week
32.4
Given blood product (unit) 7.3

Minimum – Maximum
30-43
2-7
1-5
17-38
4-10

Table 2. Emergency peripartum hysterectomy indications.
Patient number
Uterine atonia
Placenta praevia
Uterine rupture

4 (22.2%)
5 (27.7%)
2 (11.1%)

Placenta attachment anomaly
(P. percreta, P. increta, P. accreta)

6 (33.3%)

Adneksiyal kitle

1(%5.5)

Table 3. Peripartum hysterectomy complications.
Patient number
Bladder injury
Ureteral injury
Disseminated intravascular coagulation
Relaparatomy
Maternal mortality
Fetal mortality

3 (16.6%)
2 (11.1%)
6 (33.3%)
3 (16.6%)
1 (5.5%)
1 (5.5%)

Three cases were diagnosed as placenta praevia totalis and 2 cases were diagnosed as placenta
praevia marginalis. All placenta praevia cases had
cesarean section history undergone.
Most frequently detected third indication in
EPH cases was uterine atonia (22.2%). Uterine atonia was developed in 2 cases after normal delivery
and in 2 cases after cesarean. Subtotal hysterectomy was performed to all these cases.
EPH was applied to 2 cases due to uterus rupture indication. Uterus rupture spontaneously
existed in the first case (G 2, P 1) after a long labor
at 39th gestational week and in the second case
(with one cesarean section history) at 17th gestational week.
Other EPH indication was adnexal mass detected at 10th gestational week. It was decided to follow up the mass during pregnancy. It was con-

cluded to perform the labor at 34th gestational
week due to compression symptoms of the mass
which filled whole pelvis and abdomen and
caused general condition disorder. As frozen
response of the biopsy taken from the mass during cesarean section came from mucinous cystadenocarcinoma, Total Abdominal Hysterectomy,
Bilateral Salpingo-oophorectomy + Omentectomy
+ Pelvic Lymphadenectomy+Paraortic Lymphadenectomy + Appendectomy were performed.
Bilateral hypogastric artery ligation was performed to 5 cases who were applied EPH.
Averagely 7.3 (4-10) units of blood products
(blood, fresh frozen plasma, erythrocyte and
thrombocyte suspension) were transfused to all
cases.
Bladder injury occurred in 3 cases and ureteral
injury occurred in 2 cases as intraoperative complications. Bladder was primarily repaired during
operation in our cases that had bladder injury.
Ureteroneocystostomy was done by relaparatomy
to our 2 cases that had ureteral injury.
Relaparatomy was done to our one case due to
hemorrhage developed during postoperative period.
DIC developed totally in 6 cases. Our only case
which was resulted maternal and fetal mortality
was the patient who had maternal aorta stenosis.
Uterine atonia and DIC developed during operation in the patient who was taken to cesarean due
to fetal distress at her 34th gestational week. Fetus
who had 1st minute APGAR score as 2 and 5th
minute APGAR score as 2 was delivered. During
operation, cardiac arrest developed in the patient
who had EPH. Mother and fetus did not response
to the resuscitation and maternal and fetus exitus
occurred.

Discussion
Cesarean hysterectomy was first performed by
Dr. Eduardo Porro in 1876 in order to protect
maternal and fetus health. Performing hysterectomy as a final treatment step in bleedings due to
obstetric reasons is quite essential surgical treatment method for saving mother’s life.[5] In our clinic, EPH incidence was determined as 2.9/1,000 different than the literature. This rate was reported as
0.33/1,000 in Holland, 0.5/1,000 in Israel,
1.43/1000 in the USA, 2.3/1,000 in Southern Korea,
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and 4.34/1,000 in Nigeria.[3,6-8] Rates reported in the
studies performed in Turkey are 0.25/1,000 by
Özden et al., 0.26/1,000 by Zetero¤lu et al. and
Akar et al., and 4/1,000 by Yal›nkaya et al.[9-13] Wide
incidence range given in these studies can be associated with different geographical and socio-economic structures, difference of antenatal and peripartum care conditions and patient density of hospitals.
Advanced maternal age and multiparity are
prominent risk factors for peripartum hysterectomy.[15-17] In our study, mean maternal age was 34.2
and mean gravida was 4.0. These findings were
consistent with the literature.
When compared in terms of delivery type, it
was reported that the rate of performing hysterectomy after cesarean was 10 times higher than performing after normal delivery.[3] In our study, consistent with the literature, EPH was performed to 4
(28.6%) cases after normal delivery and to 14
(71.4%) cases after cesarean section.
Yamani et al. reported in their study that the
most frequent indication of EPH was uterine atonia.[17] However, it was reported in the studies of
Kwe et al., Kastner et al., and Kayabaﬂo¤lu et al.
that the most frequent indication was placenta
attachment anomalies.[3,6,18] In our study, placenta
attachment anomalies were the first frequent indication of EPH with the rate of 33.3%, uterine atonia was the third frequent indication of EPH with
the rate of 22.2%. In the studies performed, it was
shown that cesarean delivery was a risk factor for
placenta attachment[15] In 5 of 6 cases detected as
having placenta attachment anomaly had the history of cesarean undergone. Placenta percreta
developed only in one case after previous normal
delivery. Yet, this case had the history of 2 curettages. Within the lights of literature, placenta
attachment anomaly as the most frequent indication of EPH in our study may be associated with
increased cesarean rates.
In our study, placenta praevia (27.7%) is seen
as the most frequent second indication. Placenta
attachment anomalies are seen approximately 25%
of cases who have placenta praevia and the history of cesarean undergone.[19] EPH possibility of
cases that undergone two or more cesarean sections previously and detected placenta praevia
varies between 30% and 50%.[15,20]
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Peripartum hysterectomy can be done as subtotal (supracervical) or total depending on clinical
conditions. While total hysterectomy is performed
in planned conditions, subtotal hysterectomy may
be preferred in emergency cases where there is
life-threatening hemorrhage or difficult cervix dissection. Compared to total hysterectomy, subtotal
hysterectomy is a more rapid process and recommended for non-stable patients though it is not
associated with less blood loss or less morbidity.[21]
The possibility of performing subtotal hysterectomy in atonia cases is higher. Total hysterectomy
was performed to 14 (77.8%) cases and subtotal
hysterectomy was applied to 4 (22.2%) cases in our
study. All of those who were applied subtotal hysterectomy were atonia cases.
Cesarean hysterectomy technique includes
some surgical principles as non-pregnants. If possible, it should be paid attention to push bladder
downward before hysterectomy as it may be difficult to push bladder after uterine incision and
delivery of fetus.
As frozen response of the biopsy taken from
the mass during cesarean section came from mucinous cystadenocarcinoma +
In our study, we performed total abdominal
hysterectomy + bilateral salpingo-oophorectomy +
pelvic lymphadenectomy + paraortic lymphadenectomy + appendectomy (frozen response:
mucinous cystadenocarcinoma) to one case due to
adnexal mass diagnosis during pregnancy.
First of all, bilateral hypogastric artery ligation
was performed in our 5 cases. EPH process was
performed in these cases when bleeding could not
be controlled. Hypogastric artery ligation can be
done before or together with the hysterectomy in
order to get under control bleeding.
Main complications of EPH are urological
injuries and bleeding. Transfusion frequency was
reported as 75%.[22] Blood and blood products were
transfused to all cases in our study. Average transfused blood product was determined as 7.3 (4-10)
units. There were 5 (27.7%) cases who had ureteral injury as 3 of them were bladder injury (16.6%)
and 2 of them were ureteral injury (11.1%). DIC
developed in our 6 cases (33.3%). Relaparatomy
was applied to our 3 cases. 2 of them were done
due to ureteral repair (neocystostomy) and one of
them was done due to hemorrhage developed
postoperatively.

Çetin O et al. Evaluation of The Emergency Peripartum Hysterectomy Cases: Experience of 5 years

80

In the literature, maternal mortality together
with EPH is reported between 0% and 17%. [9,23] In
our study, maternal and fetal mortality occurred in
the same case. The case with maternal aortic
stenosis was taken to cesarean section due to fetal
distress at her 34th gestational week. Maternal and
fetal mortality could not be prevented in the
patient who developed DIC and atonia during the
operation. In our study, maternal and fetal mortality incidence in EPH cases was reported as 5.5%.
In developing countries, uterine atonia has still
been the most frequent indication for postpartum
hemorrhage and EPH. However, together with the
certain increase in cesarean rates, it stands out that
there are serious increases in the incidence of placenta attachment anomalies. In our study, we see
that placenta attachment anomalies are the most
frequent indication of emergency peripartum hysterectomy. Placenta praevia cases and pregnants
who previously had cesarean operations should be
evaluated carefully in terms of placenta attachment
anomaly. Delivering in the centers which have
adequate staff and equipment should be recommended for pregnants who are in risk group.

Conclusion
EPH is with high mortality and morbidity but
also a life-saving procedure if it is performed properly and well-timed.
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Abstract
Objective: Pentalogy of Cantrell is a very rare congenital malformation complex, in which the intrathoracic and intraabdominal
organs are completely or partially located outside the body secondary to the thoracoabdominal body wall defects.
Case: In this report, a 23-year-old primigravid woman who admitted to our perinatology clinic in the 12th week of her pregnancy
was presented. Following the first trimester scanning, the fetus was diagnosed as having a large abdominal defect, an ectopia cordis
and club foot. Informed consent was obtained and termination of pregnancy was performed.
Conclusion: Neonatal prognosis of the fetuses with pentalogy of Cantrell is generally poor and termination of pregnancy should be
offered in cases prenatally diagnosed at early weeks.
Keywords: Pentalogy of Cantrell, ectopia cordis, first trimester.

‹lk trimesterde tan›s› koyulan Cantrell pentalojisi: Olgu sunumu
Amaç: Cantrell pentalojisi torakal ve abdominal defektlere eﬂlik eden, intratorasik-intraabdominal organ evisserasyonlar› ile karakterize, son derece nadir görülen bir anomali kompleksidir.
Olgu: Bu vaka sunumunda 23 yaﬂ›nda primigravid, 12. gebelik haftas›nda ultrasonografi arac›l›¤›yla Cantrell pentalojisi tan›s› konulan bir olgu tan›mlanmaktad›r. Obstetrik ultrasonografisinde fetusta geniﬂ omfalosel, ektopia kordis ve pes ekinovarus anomalileri saptanm›ﬂt›r. Ailenin onay› ile gebelik terminasyonu uygulanm›ﬂt›r.
Sonuç: Neonatal cerrahi sonuçlar› genelde kötüdür ve erken gebelik haftalar›nda tan› alan olgulara gebelik sonland›rmas› önerilmektedir.
Anahtar Sözcükler: Cantrell pentalojisi, ektopia kordis, ilk trimester.

Introduction
Pentology of Cantrell or thoracoabdominal
ectopia cordis defined by Cantrell in 1958 for the
first time is an anomaly complex characterized by
sternal, anterior, diaphragmatical, pericardial or
supraumbilical abdominal defects together with
heart located out of thorax.[1] Its incidence is
100,000 and it is 0.5-0.7 in pregnancy, but its certain etiology is not known.[2]
Though prenatal diagnosis is easy, most of the
cases can be diagnosed at second trimester.

Cardiac anomalies such as atrial septal defect, ventricular septal defect and Fallot tetralogy frequently accompany to the syndrome and the most
important factor determining the prognosis is the
severity of intracardiac anomalies.[3] Rare cases
which live by corrective surgery performed in
neonatal period are reported in the literature.4, 5
In this case report, a case diagnosed as pentalogy of Cantrell by ultrasonography at 12th gestational week and the management are discussed in
company with current literature information.
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Case Report
Twenty-two years old patient with Gravida 1
and Parity 0 applied to our clinic at her 12th gestational week for routine follow up. There was no
prominent diagnosis in the obstetric history or
family history of the patient. In the obstetric ultrasonography, single, living fetus with 58 mm
crown-rump length and compatible with 12 weeks
was detected. In the ultrasonographical examination of fetus, sternal defect, ectopia cordis and
abdominal anterior wall defect were detected
(Figure 1).
It was seen that liver and intestinal structures
were herniated due to abdominal anterior wall
defect. Flow in ductus venosus was evaluated as
normal in the colored Doppler sonography. In the
light of current findings, nuchal translucency (NT)
value of the fetus diagnosed as pentalogy of
Cantrell was measured as 2.7 mm (bigger than 95.
percentile). Though any major anomaly was not
detected fetal extremities, pes equinovarus deformity was detected in both lower extremities.
Examination by 3D ultrasonography could not be
performed. Current findings and the prognosis of
the disease were told to the family. After their
informed consent was taken, pregnancy was terminated within 9 hours by totally 800 microgram vagi-

nal misoprostol. In the macroscopic examination of
34 gram female fetus, a wide median defect including abdominal anterior wall and thorax, and intraabdominal organs herniated by this defect and
ectopic located heart were observed (Figure 2).
Skin biopsy was taken from the fetus for genetic examination. As a result of the genetic examination, it was found as 46, XX normal karyotype. In
the pathological examination, thoracic ectopia
cordis together with sternum defect, abdominal
anterior wall defect and herniation of intraabdominal organs were observed in the fetus.

Discussion
Pentalogy of Cantrell is a quite rare anomaly in
eviscerations of intrathoracic-intraabdominal
organs accompanying thoracic and abdominal
defects. All components of the syndrome rarely
coexist. In the series of Toyoma et al.[6] including
61 cases, it is categorized into three groups according to the existence of components forming pentalogy. In type 1, all five defects exist diagnostically.
In type 2, four or five defects are together with an
estimated diagnosis. In type 3, only incomplete
expression of defects exists in various degrees.[6]
Pathogenesis of the syndrome is not known
exactly. Thoracic and abdominal wall develop-

Figure 1. Appearance of abdominal anterior wall defect (white arrow)
including liver tissue in first trimester and ectopic located heart (+
sign).
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Figure 2. The appearance of ectopic cordis (+ sign), herniated liver and intestinal segments (white arrow) and 12 week fetus having pentalogy of Cantrell with
pes equinovarus (PE).

ments are completed at 9th week of embryo. It is
reported that if any defect appears on the midline
fusion of embryonic lateral mesoderms due to
genetic or external reasons at this period, clinical
situations may appears varying from isolated
ectopia cordis to complete ventral evisceration
according to the location and severity of defect.[6,7].
Some researchers reported that pentalogy of
Cantrell may occur by the effect of “mechanical
teratogenity” caused by chorionic or yolk sac rupture.[8]
In complete cases, the diagnosis of the syndrome can be established easily beginning from
10th gestational week; however, especially as in
our case, the diagnosis can be established on second trimester in 60% of cases with incomplete
defects or isolated ectopia cordis .[9] Our case is an
example in terms of establishing early diagnosis.
Heart out of thorax together with the existence of
liver and intestine segments eviscerated by abdominal anterior wall defect in ultrasonographic examination is diagnostic[7,10] In first trimester cases
where it is suspicious to diagnose, 3D ultrasonography or fetal magnetic resonance examination
may provide more detailed information about disease.[10]
Pentalogy of Cantrell is accepted as a sporadic
malformation group, but also hydrocephaly,
encephalocele, cloacal exstrophy and intrinsic cardiac defects may accompany to the syndrome.[4-6]
In our case, bilateral club foot deformity was
detected in addition to the pentalogy. Most fre-

quently defined chromosomal anomaly associated
with pentalogy is Trisomy 18 which can be found
in 5-10% of cases.[1-4] Chromosome examination
result of our case was found as 46, XX normal
karyotype. Before giving consultancy about prognosis, prenatal diagnosis should certainly be suggested to couples who do not want the option of
dispatch by current diagnosis.
The prognosis in pentalogy of Cantrell varies
according to other accompanying anomalies and
intrinsic heart anomalies; however, syndrome generally is accepted as lethal.[6-9]. Gestational termination is reported as a proper approach in early gestational weeks.[2-5] An atraumatic cesarean delivery
and then a corrective surgery are recommended in
cases that have isolated ectopic heart anomaly and
normal karyotype. It was reported that rarely positive results are obtained by corrective surgery
applied to these cases at neonatal period.[4,5] It was
accepted that it is the most significant factor causing low surgical success of major vessel bendings
caused by the reduction of cavities of visceral
organs such as heart and liver.

Conclusion
Consequently, as a rare congenital anomaly
group, pentalogy of Cantrell requires a proper
perinatal evaluation plan when it is detected at
prenatal period. Fetus should be investigated in
terms of other accompanying anomalies and intrinsic cardiac defects. According to the literature, termination is suitable when anomaly is detected at
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early gestational weeks or in case of the existence
of accompanying chromosomal anomalies.
Atraumatic cesarean delivery can be applied by
pediatric surgery under consultation in cases with
isolated ectoia cordis and with diploid chromosome diagnosed after 2nd trimester.
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Abstract
Amaç: Prenatal dönemde fetuslar intrakardiak kitle aç›s›ndan mutlaka de¤erlendirilmeli, saptand›¤›nda da akla ilk rabdomyom gelmelidir. Ayr›ca tuberoz skleroz birlikteli¤i aç›s›ndan da dikkatli olunmal›d›r.
Olgu: Prenatal 32. haftada yap›lan ultrasonografide fetal kalpte, sa¤ ventrikül içinde bir adet hiperekojen kitle saptanan olgu sunulmuﬂtur. Do¤um sonras› çekilen ekokardiyografisinde de kalpte iki adet rabdomyom ile uyumlu kitle saptanan olgunun tuberz oskleroz
aç›s›ndan yap›lan tetkiklerinde herhangi bir baﬂka patolojiye rastlanmad›. Kitleler kalp ç›k›ﬂ›nda obstrüksiyona ya da aritmiye neden olmad›¤› için cerrahi ve antiaritmik tedavi düﬂünülmedi. Yap›lan ekokardiyografi takiplerinde kitlelerin üçüncü ayda geriledi¤i görüldü.
Sonuç: Prenatal dönemde fetuslar intrakardiak kitle aç›s›ndan mutlaka de¤erlendirilmeli, saptand›¤›nda da akla ilk rabdomyom gelmelidir. Ayr›ca tuberz oskleroz birlikteli¤i aç›s›ndan da dikkatli olunmal›d›r.
Anahtar Sözcükler: Prenatal, rabdomyom, tuberoz skleroz.

Tuberoz sklerozun eﬂlik etmedi¤i fetal kardiak rabdomyom: Olgu sunumu
Objective: Fetuses must be evaluated prenataly for intracardiac mass. Rhabdomyoma must be recurred to the mind firstly when
intracardiac mass is determined and tuberous sclerosis is invastigated because of high synergy rate.
Case: A case was preferred that one mass was determined in fetal cardiac right ventricule at her prenataly 32nd week with ultrasonography. Also two massses which were competibled with rhabdomyoma were determined in heart at echocardiography which is
performed postnatally. But pathologic finding was not determined at exeminations for thubero sclerosis. Surgical and antiarrhythmic
treatment were not performed because of there was not obstruction due to the massses in heart or arrhythmia. The massses
regressed spontanously at third mounth of follow up.
Conclusion: Fetuses must be evaluated prenataly for intracardiac mass. Rhabdomyoma must be recurred to the mind firstly when
intracardiac mass is determined and tuberous sclerosis is invastigated because of high synergy rate.
Keywords: Prenatal, rhabdomyoma, tuberous sclerosis.

Introduction
Rhabdomyomas are the cardiac tumors most
frequently met at childhood.[1] Prenatal diagnosis of
rhabdomyomas can generally be established by
ultrasonographical examinations after 32nd gestational week. Due to their frequent association,
tuberous sclerosis should be considered in cases
that were detected rhabdomyomas in heart.[2]

Tuberous sclerosis is one of the neurocutaneous
syndromes characterized with tumoral and nontumoral proliferations and anomalies holding
many systems especially central nervous system,
skin, retina, kidney and heart. It is inherited as
autosomal dominant. Cerebral cortical anomalies,
subependymal tumors, seizures, mental retardation, renal angiomyolipomas and cardiac rhab-
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domyomas may be seen.[1,3] In the studies performed, cardiac rhabdomyoma is seen in 43-60%
of cases with tuberous sclerosis.[2]
In this case report, a case that was diagnosed as
having rhabdomyoma in prenatal period, where
tuberous sclerosis was excluded in the postnatal
period and rhabdomyoma regressed in the followup.

Case Report
A hyperechogenic mass was detected in the
right ventricle of fetal heart in the ultrasonography
performed in the 32nd gestational week of a 20years-old mother whose gestational follow-up was
performed regularly (Figure 1).

The birth weight of a girl baby taken to newborn intense care unit after born by cesarean at
38th-39th week according to the last menstrual
date of a twenty-years-old mother with G2P1 and
the history of cesarean was 3200 gr (25-50p) while
length was 49 cm (10-25p) and head circumference was 34 cm (10p). Arterial blood pressure was
72/43 mmHg and arterial oxygen saturation was
98%. No murmur and additional sound was detected in the cardiac auscultation of the cases and
heart beats were rhythmic; and other system
inspections were evaluated as ordinary.
In the laboratory examinations, hemoglobin
was found as 17.1 g/dL, hematocrit as 47.6%, leucocyte count as 16,600/mm3, and thrombocyte
level as 334,000/mm3. Urea, creatinine, blood electrolytes, blood glucose, AST, ALT and cardiac
enzymes were at normal levels.
It was seen that the cardiac shadow of the case
was normal in telecardiography, the case had sinus
rhythm in electrocardiographic examination, axis
was on right inferior and there were ST changes
and left ventricle hypertrophy Figures 2 and 3.
In the echocardiography, two masses considered as rhabdomyomas and not causing stenosis
on ventricle outlet were found as one of them was
18x11 mm in intraventricular septum within right
ventricle and other one was 9 x 17 mm in lateral
wall basal of right ventricle (Figure 4).

Figure 1. Intracardiac mass in prenatal ultrasonography.

No pathology was found in the cranial tomography of the case that was planned to investigate
in terms of tuberous sclerosis. Tuberous sclerosis

Figure 2. Telecardiography.

Figure 3. Electrocardiography.
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Figure 4. Two hyperechogenic masses on right ventricle in echocardiography.

was excluded in the evaluation of the case of
which was found normal by urinary system ultrasonography and retinal examination performed in
terms of kidney and eye involvements.
No arrhythmia occurred and heart beat rate was
around 100-140/min. Since rhabdomyomas in the
heart did not cause any obstruction and arrhythmia, surgical and anti- arrhythmic treatments were
not considered. As cardiac rhabdomyomas could
regress by themselves, the patient was followed up
by echocardiography with two weeks of intervals.
It was observed that masses regressed on the third
month of the follow up.

Discussion
Tuberous sclerosis is a disease holding many
systems by mental retardation, epilepsy, and adenoma sebaceum. It is inherited as autosomal dominant. Rhabdomyomas are the most frequent cardiac tumors of childhood; they are frequently seen
together with tuberous sclerosis and are very significant for early diagnosis of tuberous sclerosis.[1,2,4]
While rhabdomyomas may settle on any part of
the heart, they are generally seen in ventricles and
areas close to septum.[5] They often stay as many
masses together. Their clinical findings are quite
variable. While they may not display any indication,
they may also cause stenosis, heart failure, arrhythmia and even sudden baby deaths depending on
their sizes and numbers.[5,6] In our case, masses
located on right ventricle and did not display any
clinical finding. The reason is that masses locate on
septum and lateral wall, and are not so big.

In a multi-centered study, tuberous sclerosis
was detected in 10 of 19 fetuses with cardiac
tumor (52.6%), and it was seen that lesions were
more than one in 9 of these 10 fetuses (90%).[7] In
another study, tuberous sclerosis was detected
later on in 51 of 85 fetuses with rhabdomyoma
(59.3%).[8] In our case, masses more than one were
detected, but there was no tuberous sclerosis.
As rhabdomyomas can regress in time, it is suggested to follow them by echocardiography.
Surgical treatment is recommended when they
cause mechanical stenosis in heart and life-threatening arrhythmias.[6] Surgical intervention was not
considered since rhabdomyoma detected in our
case did not cause hemodynamic disturbance and
arrhythmia; therefore the case was followed up by
echocardiography and it was observed that it
regressed completely on third month.
Fetuses should certainly be investigated in prenatal period in terms of intracardiac mass and when
detected, rhabdomyomas should be considered first.
Patients should be evaluated by echocardiography
in postnatal period and it should not be forgotten
that it may cause mechanical stenosis in heart,
obstruction and arrhythmia and may cause serious
life-threatening results. It should also be paid attention for the association with tuberous sclerosis and
other systems certainly should be checked.

Conclusion
Fetuses should certainly be investigated in prenatal period in terms of intracardiac mass and
when detected, rhabdomyomas should be consid-
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ered first. Patients should be evaluated by echocardiography in postnatal period and it should not be
forgotten that it may cause mechanical stenosis in
heart, obstruction and arrhythmia and may cause
serious life-threatening results. It should also be
paid attention for the association with tuberous
sclerosis and other systems certainly should be
checked.
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Abstract
Objective: We discussed a rare case of spinal muscular atrophy (SMA) type 0, was followed with prenatal diagnosis of intrauterine
growth restriction (IUGR), five times of cord around neck detected during cesarean section, in the highlights of the literature.
Case: A pregnant woman who was followed with the diagnosis of IUGR during 32. gestational week. In the 38. gestational week;
cord around neck for five times and a real knot were detected in the cesarean section. Difficulty in swallowing and absorbing, also
significant respiratory muscle weakness were found at the follow up of the baby. SMA was suspected according to these symphtoms.
With the analyse of PCR RFLP (Polymerase chain reaction – restriction fragment length polymrphism) SMN 1 (Telomeric survival motor
neuron gene) homozygot exon 7 and 8 deletions were found, SMA type 0 was diagnosed according to these findings.
Conclusion: During the 2. trimester of pregnacy, with a careful ultrasound examination, cord around neck can be succesfully determined. It should be considered that cord around neck risk rate can be increased in the 3. trimester. Hypotonia, severe respiratory
muscle weakness involving the infants to be a good antenatal and postnatal history, examination and molecular study will identify
the rare cases of SMA. Genetic counseling should be given to the parents.
Keywords: Pregnancy, umblical cord around neck, intrauterine growth retardation, spinal muscular atrophy.

Do¤umda boyun çevresinde beﬂ kez kordon dolanmas›: Olgu sunumu
Amaç: Prenatal dönemde intrauterin geliﬂme k›s›tl›l›¤› (IUGK) tan›s› ile takip edilen ve miyad›nda yap›lan sezaryen s›ras›nda boyun çevresinde beﬂ kez kordon dolanmas› saptanan spinal musküler atrofi (SMA) tip 0 olgusu nadir görülmesi sebebiyle, literatür bilgileri ›ﬂ›¤›nda tart›ﬂ›lm›ﬂt›r.
Olgu: 32. gebelik haftas›ndan itibaren ‹UGK tan›s› ile takip edilen hastan›n, 38. gebelik haftas›nda yap›lan sezaryeni esnas›nda boyun
çevresinde beﬂ kez kordon dolanmas› ve bir adet gerçek dü¤üm tespit edildi. Bebe¤in izleminde; yutma ve emmede güçlük çekmesi,
ayn› zamanda solunum kaslar›nda belirgin güçsüzlük olmas› üzerine SMA’dan ﬂüphelenildi. PCR RFLP (polymerase chain reaction restriction fragment length polymorphism) yöntemi ile yap›lan analizde; SMN 1 (telomerik survival motor nöron geni) homozigot ekzon
7 ve 8 delesyonlar›n›n gösterilmesi üzerine SMA tip 0 tan›s› konuldu.
Sonuç: Gebeli¤in 2. trimesterinden itibaren yap›lan dikkatli bir ultrasonografik inceleme ile umbilikal kordonun fetus boynuna dolanm›ﬂ oldu¤u saptanabilir. 3. trimestere yaklaﬂan haftalarda bu oran›n artt›¤› ak›lda tutulmal›d›r. Hipotoni ve solunum kaslar›n› da içine
alan a¤›r güçsüzlü¤ü olan yenido¤anlarda iyi bir antenatal ve postnatal öykünün al›nmas›, muayene bulgular› ve moleküler çal›ﬂma ile
birlikte nadir görülen SMA olgular›n›n tan›nmas›n› ve ailelere gerekli genetik dan›ﬂmanl›¤›n verilmesi olana¤›n› sa¤layacakt›r.
Anahtar Sözcükler: Gebelik, boyunda kordon dolanmas›, intrauterin geliﬂme k›s›tl›l›¤›, spinal musküler atrofi.

Introduction
The coiling of umbilical cord around fetus neck
is seen in 23-33% of all pregnancies and it is generally evaluated as benign.[1,2] It is reported that this

situation can be seen at a rate of 6% on 21st gestational week.[3] It is less often to observe coiling or
knotting of cord around fetus body and extremities.[4,5]
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One of the most frequently seen genetic diseases causing child death around the world is
autosomal recessively inherited spinal muscular
atrophy (SMA).[6] While SMA was grouped into
three sub-groups according to their clinical aspects
and beginning age in previous years, Dubowitz
defined severe cases (previously classified as SMA
Type 1) as SMA 0. SMA Type 0 is clinically characterized severe symmetrical muscle weakness and
flaccidity seen much more in lower extremities
than upper extremities after birth and affected
much more in proximal extremity than distal.
Patients frequently require resuscitation and ventilator support at delivery.[6-9]
SMA occurs as a result of SMN (survival of
motor neuron) gene mutations on long side of 5th
chromosome.[6-10] In this article, SMA Type 0 case
which was followed up by IUGR diagnosis in prenatal period and found cord coiled 5 times around
neck during cesarean was discussed within the
light of literature since it is seen rarely.

Case Report
Thirty-four years old, G2 P1 pregnant applied
to our clinic for routine pregnancy follow-up.
Brother of the patient had cerebral palsy, but there
was no kin marriage history of the pregnant. At her
1st trimester screening, free beta HCG was 28.3
ng/ mL (0.61 MoM) and PAPP- A was 0.83 mIU
/mL (0.63 MoM). In the ultrasonographical examination of fetus at 11th-14th gestational week, it
was found that nuchal translucency was 1.9 mm, a
wave in ductus venosus blood flow was positive,
there was no regurgitation on tricuspid valve, and
nasal bone was 1.6 mm. Anatomy and development of fetus was normal. Notches were detected
on bilateral uterine arteries. Fixed Down syndrome
risk was calculated as 1/8136.
In the ultrasonographical examination of fetus
at 22nd gestational week, biparietal diameter
(BPD) was found as 54 mm, head circumference
(HC) as 201 mm, abdominal circumference (AC) as
166 mm, femur length (FL) as 39 mm, fetal heart
beat rate as 138 beat/min., and a cord existence
located on placenta anterior wall and on neck. It
was seen that a wave in ductus venosis was positive and there was no regurgitation on tricuspid
valve. Notching was continuing on bilateral uterine
arteries. Anatomy and development of fetal was

observed as normal. 1st hour blood glucose was
found as 121 on 50 g oral glucose tolerance test
(OGTT). In the ultrasonographical examination at
32nd gestational week, fetal measurements were
found -2 below standard deviation (SD) according
to gestational week. Estimated fetal birth weight
was 1,352 g, amniotic fluid volume was normal
and the patient detected breech presentation was
taken to follow-up by IUGR diagnosis. There was
cord coiled around neck two times.
The pregnant was followed up by fetal Doppler
and non-stress test (NST) due to IUGR diagnosis
until 38th gestational week. Single alive 2,230 gr
male baby with 1st minute Apgar score 5 and 5th
week Apgar score 9 was delivered by cesarean
from the 38-weeks-and-3-days patient through
cesarean undergone and breech presentation indications. The existence of cord coiled five times
around neck (Figure 1) and true knot (Figure 2)
was detected during cesarean. In the umbilical
vein blood gas taken during delivery, following
values were found: pH 7.36, PCO2 38, PO2 46,
hematocrit 52. Also following values were found in
the umbilical artery blood gas: pH 7.31, PCO2 50,
PO2 23, hematocrit 53. Postoperative cord length
was measured as 105 cm.
In the newborn examination, body temperature
was 35.4 °C (axillary) and blood pressure was
55/35 mmHg. There were excessive secretion, certain hypotonia and weakness due to weakness in
swallowing muscles. In the radiological examination, chest radiography evaluated as normal. The
newborn was dispatched after being followed up
for two days in intense care unit. When baby got
difficulty to swallow and suck, SMA was suspected. With the analysis of PCR RFLP (Polymerase
chain reaction – restriction fragment length polymorphism) SMN 1 (Telomeric survival motor neuron gene) homozygote exon 7 and 8 deletions
were found, then SMA type 0 was diagnosed
according to these findings.
Patient who was diagnosed as sepsis three times
(first one was when only one-month-old) due to
pneumonia has still being followed up in pediatric
intense care unit by providing respiratory support.

Discussion
The most frequent location of cord coiling
which appears beginning from first trimester in the
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Figure 1. Umbilical cord coiled around neck five times in cesarean section.

pregnancy is the fetal neck circumference.[11] It was
reported that cord may coil around neck beginning from the gestational week where cord length
reaches 4/5 of fetus length.[12] It was stated that
though normal term umbilical cord length is 55-75
cm, it may sometimes be 300 cm and sometimes
aplasia may occur.[21] Cord length is considered as
associated with coiling number.[13] In our case, cord
length was determined as 105 cm.
When fetus was examined in terms of presentation, it was shown that cord coiling was fre-

quently observed in breech presentations.[14]
Breech presentation in our case was found as
compatible with the literature.
The highest coiling number reported in the literature is nine.[15] In our case, 5 times cord coiling
around neck was detected. Cord length, gestational week, placenta localization, fetus weight, fetus
mobility and amniotic fluid amount are the factors
associated with cord coiling.[12,16] In the literature,
there are some studies reporting that placenta
being on anterior wall also affects cord coiling.[17]

Figure 2. Umbilical cord coiled around neck five times in cesarean section.
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In our case, the placenta was found as anterior
wall located.
It was reported that increasing mobility of fetus
at third trimester was effective on cord coiling.[13] In
our case which was SMA type 0, expectation of
fetal mobility decrease was not found as associated with cord coil when it was seen in delivery that
cord coiled five times around fetus neck.
Clappa et al. reported that coiling rate
increased as gestational weeks advanced.[13] In our
case, one time cord coiling was first detected on
22nd gestational week. At 32nd gestational week,
two times cord coiling was detected at neck.
During the cesarean performed on 38th gestational week, five times cord coiling and one true know
were detected.
SMA is a frequently seen neurodegenerative
disease where it progresses with the degeneration
of anterior horn cells of spinal cord and inherited
by autosomal recessive. The prevalence in western
societies is 1/6,000 – 1/10,000 and the carrier rate
of the disease varies between 1/40 and 1/80.[18]
SMA’s other types as autosomal dominant and
inherited according to X were also defined.[19] In
patients who are diagnosed as SMA type 0,
asphyxia and generalized weakness are observed
in newborn period. Most of them require resuscitation and ventilation support. Bulbar muscles are
weak as causing weak crying, weak sucking and
swallowing, and aspiration as a result of secretion
aggregation. There is frequently fasciculation on
tongue.[6-9] In our case, minority of intrauterine fetal
movements could not be examined clearly during
fetal ultrasonographical examination or anamnesis
taken from the mother. However, findings such as
hypotonia and weakness were clearly observed
during newborn examination. Pneumonia and sepsis developed within the first month were the most
significant indication of weakness including respiratory muscles. It was shown in some studies that
some of the cases who were diagnosed as having
SMA after delivery could be followed by fetal
IUGR diagnosis.[20] In our case, IUGR was also
observed beginning from 32nd gestational week.
The diagnosis was established at postnatal period
as in similar studies in the literature.
When other fetal hypocinesia cases were investigated in the literature, it was seen that birth dystocia, short umbilical cord, polyhydramniosis,

craniofacial malformations, multiple joint contractures and skeletal anomalies displayed association.[20] In our case, cesarean was preferred as
delivery method due to the cesarean history. In
our case, unlike the literature, short umbilical cord
(actually long umbilical cord was observed), polyhydramniosis, craniofacial malformations and
skeletal anomaly were not detected.
In our SMA type-0 case where intrauterine fetal
movements were expected to decrease, observing
cord coiling five times around neck and true knot
during cesarean was not found compatible with
the literature. Though it is not frequent to see cord
coiling five times around neck in SMA cases, measuring cord length as 105 cm was considered as it
can be explained by breech presentation of the
fetus and anterior located placenta. By a careful
ultrasonographical examination performed beginning from 2nd trimester of the pregnancy, it can be
detected that umbilical cord is coiled around fetus
neck. It should be remembered that this rate
increases in weeks approaching 3rd trimester. In
our case, cord existence around neck was detected by ultrasonographical examinations performed
as of 22nd gestational week.
As seen in our case, SMA type-0 is a disease
which should be considered first in differential
diagnosis in patients who develop severe weakness, hypotonia and respiratory failure at newborn
period. Together with examination findings and
molecular study, receiving well antenatal and postnatal histories in newborns that have severe weakness including respiratory muscles will enable to
know rare SMA cases and to give required genetic
consultancy to families.

Conclusion
By a careful ultrasonographical examination
performed beginning from 2nd trimester of the
pregnancy, it can be detected that umbilical cord
is coiled around fetus neck. It should be remembered that this rate increases in weeks approaching 3rd trimester.
Together with examination findings and molecular study, receiving well antenatal and postnatal
histories in newborns that have severe weakness
including respiratory muscles will enable to know
rare SMA cases and to give required genetic consultancy to families.
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Abstract
Objective: Lymphomas, a heterogeneous group of disorders caused by malignant proliferation of lymphocytes. Hodgkin and nonHodgkin lymphoma (NHL) is divided into two. Because of the rarity of NHL in pregnancy, the diagnosis and the management was
presented with the literature.
Case: In the 5. gestational week; the symptoms of the patient were sore throat and a palpable mass in the neck. The biopsy was
diagnosed as NHL. In the 28. gestational week, syclophosphamid, docsorubicin, vincristin, prednisone (CHOP) chemotherapy was
started. In the 39. gestational week, 3,310 gr female baby was delivered. Left ventricular mild systolic dysfunction was revealed in
the postnatal echocardiography of the baby. After birth, rituximab was added to the chemotherapy regimen.
Conclusion: The management of the NHL patients during pregnancy, performed with a multidisciplinary approach. Palpable cervical
and submandibular masses during pregnancy, certainly should be considered in the differential diagnosis of lymphoma. That patients
are showing fast cruise, must be diagnosed and treated as soon as possible.
Keywords: Non-Hodgkin lymphoma, pregnancy, chemotherapy.

Gebelikte tan› konulan Non-Hodgkin lenfoma: Olgu sunumu
Amaç: Lenfomalar, lenfositlerin malign proliferasyonu sonucu oluﬂan heterojen bir hastal›k grubudur. Hastal›k Hodgkin ve nonHodgkin lenfoma (NHL) olmak üzere ikiye ayr›l›r. NHL’n›n gebelikte nadir görülmesi sebebiyle tan›s› ve yönetimi literatür bilgileri eﬂli¤inde sunuldu.
Olgu: Beﬂinci gebelik haftas›nda, bo¤az a¤r›s› ve boyunda ele gelen kitle semptomlar› ile gelen hastaya, yap›lan biyopside NHL tan›s› konuldu. Yirmisekizinci gebelik haftas›nda siklofosfamid, doksorubisin, vinkristin, prednizon (CHOP) kemoterapisi baﬂland›.
Otuzdokuzuncu gebelik haftas›nda 3,310 g a¤›rl›¤›nda k›z bebek do¤urtuldu. Bebe¤in postnatal yap›lan ekokardiyografisinde sol ventrikülün hafif sistolik disfonksiyonu tespit edildi. Do¤um sonras›nda kemoterapi rejimine rituksimab eklendi.
Sonuç: NHL olgular›n›n gebelik süresince ve sonras›ndaki yönetimi multidisipliner yaklaﬂ›m ile gerçekleﬂtirilmelidir. Gebelik s›ras›nda
ele gelen servikal ve submandibular kitlelerde lenfomalar ay›r›c› tan›da mutlaka düﬂünülmelidirler. H›zl› seyir gösteren bu olgulara en
k›sa sürede tan› konulup tedaviye en yak›n zamanda baﬂlanmal›d›r.
Anahtar Sözcükler: Non-Hodgkin lenfoma, gebelik, kemoterapi.

Introduction
Lymphomas are a heterogeneous group of disorders caused by malign proliferation of lymphocytes. According to the main histological classification, they are separated into two groups as
Hodgkin and Non-Hodgkin lymphoma (NHL).

Hodgkin disease is the most prevalent lymphoma
type seen in pregnancy due to age distribution of
patients.[1] But it is very rare to see NHL in pregnancy. Only 75 cases were reported between 1937
and 1985.[2] NHLs establish a very heterogeneous
group in terms of hematologic tumors, clinical
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behavior, morphology, cell origin, etiology and
pathogenesis. Though it is still not a perfect classification, REAL classification has been used since
1995.[3] NHL constitutes 4% of cancer cases newly
diagnosed. It is 6th reason among reasons of
newly diagnosed cancers in males and females.
Prognosis is bad in a high level NHL and average
life period is 1.5 years; but in a low level one,
prognosis is better and average life period is 7.5
years.[4] They mostly surround peripheral lymphs
and mediastinum.[4]
Lymphomas during delivery are high level. At
the same time, they tend to surround organs mostly stimulated hormonally during pregnancy (such
as breast, ovary, uterus etc.). Especially NHL has a
bad progress in pregnancy since it is together with
disseminated intravascular coagulation and aggressive tumors.
In our case, the patient who came to our clinic
at her 5th gestational week with sore throat and
palpable mass symptoms on neck was diagnosed
as NHL in the biopsy. Her chemotherapy began on
her 28th gestational week. Since NHL is rare during
pregnancy, its diagnosis and management were
presented together with the literature information.

Case Report
Thirty-three years old patient (G1, P 0) who did
not have a similar complaint before applied to our
clinic for the complaint of mass on her right cervical region. Cervical and submandibular lymph
node was found in her physical examination.
Lymph node biopsy was reported as lymphoma
with diffuse major B cell (WHO/REAL). In the
biopsy material, it was observed that cells displayed diffuse cytoplasmic staining by CD20 but
no staining with CD30 and cytokeratin. In the cervical magnetic resonance (MR) examination of the
patient, there were multiple cervical, submandibular and nasopharyngeal masses. Abdominal computed tomography which should be performed for
staging purpose could not be done as the patient
refused due to her pregnancy. Bone marrow biopsy was reported as normocellular. It was decided
to apply 6 cures of CHOP chemotherapy
(cyclophosphamide, doxorubicin, vincristine, and
prednisone) to the patient as 3 cures would be
done during pregnancy and remaining 3 cures
would be done after pregnancy.
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On 28th gestational week, 750 mg/m2
cyclophosphamide, 50 mg/ m2 doxorubicin, 2 mg
vincristine and 100 mg prednisone were applied as
1st cure chemotherapy. In the obstetric examination performed after chemotherapy of the patient,
amniotic fluid volume was found on placenta posterior wall and as consistent with fetal development week. Umbilical artery Doppler was measured as PI: 086 and RI: 057.
Second cure was applied on 31st gestational
week and it was found in the obstetric examination after chemotherapy that fetal development
was consistent with gestational week. Umbilical
artery Doppler was measured as PI: 083 and RI:
051. 3rd cure of chemotherapy was applied on
38th gestational week. In the obstetric examination
performed after chemotherapy, amniotic fluid volume was found within normal volume and as
located on placenta posterior wall. Umbilical artery
Doppler was measured as PI: 088 and RI: 055.
Four days after last chemotherapy (on 39th gestational week), the patient applied to our obstetrics
clinics since her spontaneous contractions began
and single alive 3,310 gr baby girl (with 1st minute
Apgar score 7.5, and 5th minute Apgar score 8)
was delivered by spontaneous vaginal delivery.
Baby and mother did not need intense care after
delivery. In the postnatal echocardiography of the
baby, slight systolic dysfunction of left ventricle
was observed. It was decided by Pediatrics
Cardiology Department to follow up the patient
without providing treatment. One week after delivery, 4th cure of chemotherapy was applied to the
mother. 375 mg/m2 rituximab treatment was added
to the CHOP regime. The follow-up of the patient
who received totally 6 cures of CHOP chemotherapy and rituximab has still being performed in
Internal Medicine Oncology Department.

Discussion
NHL constitutes 4% of newly diagnosed cancer
cases. It is 6th among the reasons of newly diagnosed cancer in females and males.[4] The most frequent three NHL types in the USA are lymphoma
with diffuse major B cell (31%), follicular lymphoma (22%) and minor lymphocytic lymphoma
(6%).[4] In our case, the most frequently seen lymphoma type with diffuse major B cell was
observed. NHL is not prevalent in fertile ages;
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however, we only see it in the literature as case
reports. Lymphomas in pregnancy are high leveled
and aggressive. Also they tend to surround organs
mostly stimulated hormonally during pregnancy
(such as breast, ovary, uterus etc.). It is seen when
literature is reviewed that though cases are diagnosed lately and progress aggressively, deliveries
with healthy babies born mature are reported. In
our case, a healthy baby girl was delivered by
spontaneous vaginal delivery at her 38th gestational week.
In NHL treatment, the method to be preferred
at delivery varies according to clinical staging and
histopathological type. While “wait-and-see”
approach can be used in slowly developing and
low leveled NHLs, chemotherapy with single agent
or local radiotherapy can be also applied.[5]
Lymphoma with diffuse major B cell is more
aggressive and may cause life-threatening complications at early period. Since its prognosis is bad
and display rapid progression, it is needed to treat
by combined chemotherapy regime. CHOP is
especially the most frequently preferred combined
chemotherapy regime in lymphoma with diffuse
major B cell. However, studies about the safe use

of this regime in pregnancy are limited. Based
upon the data including limited number of case
series, no increase in the frequency of fetal malformation was observed in patients who were
applied CHOP on 1st trimester.[6-13]
The effects of agents used in CT at NHL over
pregnancy results are given in the Table 1 together with the case series.
Our case received totally 3 cures of chemotherapy during pregnancy as first one was on 28th gestational week. It is reported in the literature that
disease may grow in postpartum period in some
cases. In our case, no grow was observed in postpartum period.
Rituximab is a monoclonal antibody used in the
treatment of lymphoma with diffuse major B cell.
It is used by combining with CHOP regime. It is
reported in the literature that it is used on limited
number of cases for treatment of some autoimmune diseases during pregnancy. It was reported by the data obtained from these cases that using
it on first trimester did not cause any increase in
the frequency of fetal anomaly.[14, 15]
In another case, combined CT was applied with
CHOP and rituximab on a 35 years old pregnant

Table 1. The effect of different combined chemotherapy diets on gestational results used on
aggressive NHL treatment.[7-21]
Case series

Case number

Pregnancy result

NHL receiving CHOP treatment
(on 2nd and 3rd trimesters)

4

Resulted with normal pregnancy progress.

Long-term follow-up results of children
who were exposed to various chemotherapy
protocols (children of mothers who received
alkylating agent and anthracycline agent for
NHL treatment on all three trimesters)

33

No congenital neurological or
psychological anomaly was
observed. Learning and education
performances are normal.

Case series receiving combination
chemotherapy treatment due to NHL
on 2nd and 3rd trimesters (all of them
include alkylating agent and anthracycline)

10

Stillbirth in 1 case.
No congenital anomaly was observed.

Case series that received bleomycine,
vinblastine, cyclophosphamide
and prednisone chemotherapy
(on 2nd and 3rd trimesters)

3

Resulted with normal pregnancy
progress.

The case that received etoposide
and cisplatin chemotherapy

1

Resulted with stillbirth at 25th
gestational week.

The case that received cyclophosphamide,
prednisone and rituximab (on 2nd trimester)

1

Resulted with normal pregnancy progress.

Our NHL (with diffuse major B cell) case
that received CHOP chemotherapy on
2nd and 3rd trimesters

1

Resulted with normal pregnancy
progress. In postnatal period, slight
systolic dysfunction of left
ventricle was observed.
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and temporary complete deletion in fetal B cells
and high rituximab values on cord blood were
detected by postnatal examination.[16]
Wider case series are needed to confirm the
safe use of rituximab during pregnancy. In our
case, the patient and her family was informed in
detail about treatment options and side effects. In
the light of literature information, it was decided
by multidisciplinary approach (Perinatology,
Medical Oncology, and Pediatrics) to apply only
CHOP treatment during pregnancy and to add rituximab to the treatment in postpartum period.
Three cures of CHOP + rituximab were applied to
our cases in postpartum 1st week. Remission was
detected in the patient according to the physical
examination and screening results performed after
totally 6 cures of chemotherapy.
According to the limited number of case series
in the literature, it was observed that CHOP
chemotherapy had no significant effect on pregnancy results and fetal malformations. However, in
the postnatal echocardiography of the baby, slight
systolic dysfunction of left ventricle was observed
but it was decided by Pediatrics Cardiology
Department to follow up the patient without providing treatment.

Conclusion
Lymphomas are rare during pregnancy.
Hodgkin lymphoma is more frequent than NHL.[17]
The diagnosis is generally established lately.[18] The
method to be preferred in the treatment varies
according to clinical staging and histological type.
Those with high leveled lymphoma, those with
major tumor mass, and those with systemic symptoms should be treated by combined chemotherapy.[4]
There are limited numbers of data about the
reliability of chemotherapy agents during pregnancy. Wider case series are needed to determine
optimum treatment options to be used during
pregnancy.
The management of cases during and after
pregnancy should be performed by multidisciplinary approach which includes the Departments of
Perinatology, Medical Oncology, and Pediatrics.
Lymphomas certainly should be considered in
the differential diagnosis for palpable cervical and
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submandibular masses during pregnancy. These
rapidly progressing cases should be diagnosed in
the shortest time and treatment should be initiated
as soon as possible.
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Abstract
Objective: To discuss the relationship between fetal hyperechogenic bowel, absence of end diastolic flow in umbilical artery with
Doppler ultrasound and necrotizing enterocolitis in extremely low birth weight and intrauterine growth restriction infants during early
neonatal period.
Case: We presented 3 cases with intrauterine growth-restricted, extremely low birth weight who had absence of end diastolic flow in
umbilical artery and hyperechogenic bowel before delivery and developed necrotizing enterocolitis during the early postnatal period.
Conclusion: Hyperechogenic bowel in cases with severe intrauterine growth restriction can be an important finding along with
absent or reversed end diastolic flow to make a necrotizing enterocolitis in early neonatal period.
Keywords: Necrotizing enterocolitis, hyperechogenic bowel, extremely low birth weight.

‹leri derecede düﬂük do¤um a¤›rl›kl›, intrauterin büyüme k›s›tl›l›¤› olan üç olguda fetal
hiperekojenik barsak ve erken nekrotizan enterokolit
Amaç: Fetal hiperekojenik barsak ve perinatal izlemde umbilikal arter diastol sonu ak›m› kayb› ya da ters ak›m varl›¤› ile erken neonatal
nekrotizan enterokolit iliﬂkisini, ileri derecede düﬂük do¤um a¤›rl›¤› ve intrauterin büyüme k›s›tl›l›¤› bulunan olgular dolay›s›yla tart›ﬂmak.
Olgu: ‹kinci trimesterde fetal hiperekojenik barsak tan›s› alan ve perianatal izleminde Doppler ultrasonografide umbilikal arter diastol
sonu ak›m› kayb› ya da ters ak›m varl›¤› saptanan gestasyonal haftalar› 28 ile 30 hafta, do¤um a¤›rl›klar› ise 760 ile 930 g aras›nda
olan ve postnatal yaﬂamlar›n›n ilk gününde nekrotizan enterokolit geliﬂen üç olgu sunulmuﬂtur.
Sonuç: Prenatal izlemde fetal hiperekojenik barsak ve Doppler ultrasonografi ile umbilikal arter diastol sonu ak›m› kayb› ya da ters
ak›m bulgular›, ﬂiddetli intrauterin büyüme k›s›tl›l›¤› ile birlikte preterm bebekte yaﬂam› tehdit eden bir durumdur. Bu bebeklerde, kronik hipoksiye ikincil olarak geliﬂen nekrotizan enterokolitin, genelde görülme zaman›n›n aksine yaﬂam›n ilk gününde ortaya ç›kabilece¤ini vurgulamak istedik.
Anahtar Sözcükler: Nekrotizan enterokolit, hiperekojenik barsak,ileri derecede düﬂük do¤um a¤›rl›¤›.

Introduction
Necrotizing enterocolitis (NEC) is a common
acute abdominal condition seen in the neonatal
period and most commonly manifests within the
second week of life in preterm infants. At the same

time the presentations of NEC can be various and
are closely related with the gestational age and
haemodynamic disturbances of the fetal umbilical
artery. In severe intrauterine growth restriction, as
a result of these haemodynamic disturbances, the
blood flow changes persist in the postnatal life.[1,2]
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We presented 3 cases with extremely low birth
weight who had absence of end diastolic flow in
umbilical artery (AREDF) and hyperechogenic
bowel(HEB) before delivery and later developed
early necrotizing enterocolitis postnataly.[3,4] We
think that hyperechogenic bowel in cases with
severe intrauterine growth restriction can be an
important finding for some complications in postnatally. This finding with AREDF can make a necrotizing enterocolitis at early neonatal period.

Case Report
Case 1
Prenatal follow up was done at Baskent
University Hospital Perinatology Unit. Absent or
reversed end diastolic flow in the umbilical artery as
well as hyperechogenic bowel were demonstrated
at the 28th week of gestation and the patient was
followed up closely. This female infant with IUGR
was admitted to Baskent University Hospital
Neonatal Intensive Care Unit (NICU) had an
extremely low birth weight which was 760 g at the
29th gestational week after delivered by cesarean
section because of fetal distress. Later on admission
to NICU, surfactant was given because of respiratory distress syndrome (RDS). The infant had abdominal distention and discoloration at abdominal skin
without feeding in the first hours. Radiographic
grade II NEC was diagnosed in postnatal 2. day then
antibiotics and total parenteral nutrition were given.
She could not to be fed until the 29th day of life.
After then enteral feeding was increased step by
step. She was discharged from the NICU at the 81 st
day of life.
Case 2
The second case was not followed up at Baskent
University Hospital prenatally but was refered to
Baskent University Hospital Perinatology Unit
because of severe preeclampsia, IUGR, AREDF and
evidence of hyperechogenic bowel. An emergency
cesarean section was performed and the male infant
weighing 930g at the 28th week was born. Then he
was admitted to Baskent University Hospital
Neonatal Intensive Care Unit after delivery with
extremely low birth weight. He also had surfactant
therapy just after addmission to NICU because of
RDS. He had abdominal distention and discol-

oration at abdominal skin without feeding in the
first day. Grade II NEC was diagnosed by X-ray.
Antibiotics and total parenteral nutrition (TPN) were
given. He had cholestasis due to TPN. Eventually,
enteral feeding could be started at the 23 th day of
life. He was discharged from the NICU at 59 th day
of life.
Case 3
Third patient’s mother was not followed up at
Baskent University Hospital prenatally but was
referred to Baskent University Hospital Perinatology
Unit because of oligohidramnios, severe IUGR,
AREDF and hyperechogenic bowel (HEB is shown
by Figure 1). Late decelerations were demonstrated
by non-stress test and a male infant with extremely
low birth weight was delivered by an emergency
cesarean section. The gestational age at birth was 30
weeks and the birth weight was 850 g. The infant
was admitted to Baskent University Hospital
Neonatal Intensive Care Unit. He did not have RDS
but he had abdominal distention and discoloration
at abdominal skin without feeding in the first day.
Grade II NEC was diagnosed by X-ray. Antibiotics
and total parenteral nutrition were started,
Eventually enteral feeding was started at the 24th
day. He was discharged from the NICU at the 50 th
day of life.

Discussion
Fetal hyperechogenic bowel (HEB) reveals to
increased echogenicity or brightness of the fetal
bowel noted on second trimester sonographic
examination.[3,4] Hyperechogenic bowel can be
found in 0.1-1.8 % of pregnancies as a normal variant in fetuses during the second or third trimester, it
has also been described as a prenatal marker for
cystic fibrosis, chromosomal aneuploidy and
numerous other pathologies such as small bowel
obstruction, Hirschsprung's disease, bowel atresia,
intra-amniotic hemorrhage and oligohydramnios.[3,4]
Some researches refer that in the second trimester
HEB is the marker of subsequent suboptimal fetal
growth. Intrauterine growth restriction (IUGR) has
been expected to complicate 4% to 18% of pregnancies with HEB.[5,6] Strocker et al.[7] examined 131
consecutive pregnancies with fetal HEB and determined that 9 (6.9%) had growth restriction. The
association of echogenic bowel with IUGR may be
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Figure 1. HEB as shown by ultrasonography for Case 3.

caused in part by ischemia from redistribution of
blood flow away from the gut.[2] Our three cases
were severe IUGR infants and HEB was demonstrated at the second trimester of pregnancy.
Other less common associations are
cytomegalovirus, toxoplasmosis, parvovirus. The
association of second trimester HEB with metabolic
diseases was reported recently.[8] Nyberg et al.[3]
investigated the clinical outcomes of 95 secondtrimester fetuses with HEB prospectively. They
reported that adverse outcomes occurred in 45 of
the 95 fetuses (47%) with echogenic bowel compared with eight of the 110 fetuses (7.27%) in the
control group, adverse outcomes included chromosomal abnormalities, intrauterine growth retardation, fetal demise, or other fetal anomalies.
Some studies also reveal that absence or reversal of end diastolic flow (AREDF) in the umbilical
artery is associated with poor outcome and high
incidence of necrotizing enterocolitis (NEC).[9,10]
Pregnancies complicated by abnormal umbilical
artery Doppler blood flow patterns often result in
the neonate being born both preterm and growthrestricted and this situation is at high risk of enteral
intolerance, NEC and mortality for newborn
infants.[10] Necrotizing enterocolitis is a common
acute abdominal condition seen in the neonatal
period and most commonly manifests within the
second week of life. At the same time the presentations of NEC can be various and are closely related
with the gestational age and haemodynamic disturbances of the fetal umbilical artery. In severe
intrauterine growth restriction, as a result of these

haemodynamic disturbances, the blood flow
changes persist in the postnatal life. Malcolm et al.[9]
found corrected mortality rate 37 % in fetusus with
AREDF and one case died because of fulminant
NEC at 42 days. Our 3 cases with HEB had oligohidramnios and IUGR. All of them had absent end
diastolic flow in umbilical artery prenatally. We
could not be able to feed our cases for at least 3
weeks because of grade II NEC which might end up
with intestinal perforation. Feeding could be started
after 3 weeks and no complications occurred.
Marianne et al.[11] evaluated 65 pregnant women
between 24 and 34 weeks' gestation with pregnancy-induced hypertension prospectively. Fetuses
with AREDF were delivered at earlier gestational
ages. They had a higher incidence of gastrointestinal complications, bronchopulmonary dysplasia,
intraventricular hemorrhage and vascular hypotension than those without AREDF. The presence of
AREDF was also associated with a mortality rate of
30%, whereas in fetuses without AREDF there was
no mortality.
We think that hyperechogenic bowel in cases
with severe intrauterine growth restriction can be an
important finding for some complications in postnatally. This finding with AREDF can make a necrotizing enterocolitis at early neonatal period.

Conclusion
We think that HEB and severe IUGR with
AREDF together can be an important findings.
These findings can make a necrotizing enterocolitis
at early neonatal period.
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